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Acronyms

1,1,1-TCA
1,1,2,2-PCA
1,1,2-TCA

1,1-DCA

AIC

AOC

BCT

BEHP

bgs
BRA

BRAC

CAIS

CC14

CEHND

CERCLA

CETEC-OD

CL

CLP

cm/sec
COC

COPC

CVOCs

CWM

DANC

DDD

DDE

DDT

DLA

DNAPLs

DoD

DQE

DQOs

ED

EE/CA
EF

EISOPQAM
EPA

ESE

1,1,1-trichloroethane

1,1,2,2-tetrachloroethane

1,1,2- trichloroethane

1,1-dlchloroethane

Agency Information Consultants
areas of concern

BRAC Cleanup Team

hs-2-(ethylhexyl)phthalate

below ground surface
Baseline Risk Assessment

Base Realignment and Closure

Chemical Agent Idenhhcahon Sets
carbon tetrachloride

Center of Expertise, Huntsville Division

Comprehensive Environmental Response, Compensation, and Liability Act

U.S. Army Topograpluc Engineering Center - Operations Division

Low plasticity clay

Contract Laboratory Program

centimeters per second
Chemicals of concern

Chemicals of Potential Concern

Chlorinated VOCs

ChemJcal Warfare Materiel

Decontaminating Agent Non-Corrosive

Dichlor odiphenyldichloroethane

dichlor odiphenyl dichloroethene

dichlorodiphenyltrichloroethane

Defense Logistics Agency

dense non-aqueons phase liquids

Department of Defense

data quality evaluation

data quahty objectives

exposure duration

Engineering Evaluation/Cost Analysis

exposure frequency

Environmental Investigation Standard Operating Procedure

U.S. Environmental Protection Agency

Environmental Science & Engineering, Inc.

FFA Federal Faclhties Agreement
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FID

FR

FS

FSP

ft

GC/MS

HASP

HHRA

HQ
HSA

HY

IA

ICP

ID

I-H

I-L

IRA

IRP

IT

kg

LCS

MCLs
MDL

MF

mg/kg

mgd
M1

ML

MLGW

MNA

MS/MSD
MSCHD

msl

NCP

NFA

NGVD

NOAA

NPL

NWI

Flame Ionization Detector

Federal Register

Feasibility Study

Field Sampling Plan
feet or foot

gas chromatography/mass spectroscopy

Health and Safety Plan
Human Health Rink Assessment

hazard quohent

hollow-stem auger

HydroPunch ®

Installation Assessment

Inductively Coupled Plasma
inside diameter

Heavy Industrial

Light Industrial
Intemm Remedial Action

Installation Restoration Program

International Technology

kilogram

laboratory control standard

maximum contaminant levels
method detection limit

modification factor

milligrams per kilogram

rmllion gallons per day
Main Installation

low-plasticity clayey silt

Memphis Light Gas and Water
Monitored Natural Attenuation

Matrix spike/matrix spike duplicate

Memphis-Shelby County Health Department
mean sea level

National Oil and Hazardous Substances Pollution Conhngency Plan
no further action

National Geodetic Vertical Datum

National Oceanic and Atmospheric Administration
Nahonal Priorities L_st

National Wetland Inventory
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O&M

OE

OHM

OPD

ORNL

OU

OVA

OVA/PID

PAH

PARCC

Parsons

PCA

PCBs

PCE

PDB

PID

POTW

PRGs
PVC

PZ

QA/QC
QAPP

RA

RAB

RBC

RCRA

RD

RFA

RH195

RI/FS
ROD

RPD

SS-2

SP

SVOCs

SWMUs

TCE

TCE

TDEC

TEC

TOC

total 1,2-DCE

Operation and maintenance

ordnance and explosives

Oil Handling Materials, Inc

Office of Planning and Development

Oak Ridge National Laboratory

Operable Unit

Organic Vapor Analyzer

organic vapor analyzer/photolonization detector

Polynuclear aromatic hydrocarbon

Precision, Accuracy, Representativeness, Completeness, and Comparability

Parsons Engineering Science, Inc. or Parsons ES
tetrachloroethane, as in 1,1,2,2-tetrachloroethane

pesticides/polychlorinated biphenyls
Tetrachloroethene

polythylene diffusion bag

photoionizatlon detector

publicly owned treatment works

Preliminary Remediatlon Goals

polyvinyl chloride

piezometer

quality assurance/quality control

Quality Assurance Project Plan

Remedial Action

Restoration Advisory Board
risk-based concentrations

Resource Conservation and Recovery Act

Remedial Design

RCRA Facility Assessment

1,3-dichloro-5,5-dlmethylhydantoin

Remedial Investigation/Feasibility Study
Record of Decision

relative percent difference

surface soil sample

poorly sorted sands and gravels

sermvolatile orgamc compounds

sohd waste management units

tnchloroethene

trichloroethylene

Tennessee Department of Environment and Conservation

Topographic Engineering Center

Total orgamc carbon

Total 1,2-dichloroethene
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UF

.g/L
USACE

USAEHA

USAESCH

USATHAMA

USC

USCS

USFS

USFWS

USGS

uncertainty factors

micrograms per liter

U.S Army Corps of Engineers

U.S Army Environmental Hygiene Agency

U.S. Army Engineering Support Center, Huntsville

U.S. Army Toxic and Hazardous Materials Agency
United States Code

Unified Soft Classification System
U.S. Fish and Wildhfe Service

U S Fish and Wildlife Service

U.S. Geological Survey

VC Vinyl chloride

VOCs volatile organic compounds
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1.0 Introduction

The Memphis Depot (formerly known as the "Defense Distribution Depot Memphm,

Tennessee" and referred to in this report as the "Depot") is located m southeastern

Memphis, Tennessee. The Depot originated as a mihtary facility in the early 1940s Its mlhal

mmslon and function was to provide stock control, materiel storage, and maintenance

services for the U.S. Army (Memphis Depot Caretaker, 1998). In 1995, the Depot was placed

on the hst of Department of Defense (DoD) facllitles to be closed under the Base

Realignment and Closure (BRAC) Storage and &stribution of materiel for all U S military

services and some civil agencies conhnued until the Depot officially closed m September
1997.

On October 14, 1992, the Depot was placed on the National Pnonhes List (NPL) by the

U.S. Environmental Protechon Agency (EPA), bringing the faclhty wlthln the Superfund

program. As a result of its status as an NPL site, the Depot entered into a Federal Facdities

Agreement (FFA) on March 6, 1995. The signatories to that agreement, the Defense Logistics
Agency (DLA), EPA, and the Tennessee Department of Environment and Conservation

(TDEC), agreed that mvestigating and remedlating all applicable sites at the Depot would

proceed under the Comprehensive Environmental Response, Compensahon, and Liability

Act (CERCLA), i.e., Remedial Investigation/Feasibility Study (RI/FS), proposed plan,

Record of Decision (ROD), Remedial Design (RD), and Remedial Achon (RA).

As part of the Depot's environmental cleanup program, an RI/FS is being conducted at
Dunn Field. Surface and subsurface soft, sediment, intermittent surface water, and

groundwater were investigated at Dunn Field, which m located adjacent to and north of the

Depot's Mare Installation (MI). The RI/FS process at Durm Field will prowde sufficient

informahon regarding the enwronmental mlpacts from former hazardous materials disposal

actlwhes to identify appropriate cleanup alternatives.

Historical records, historical aerial photographs, and employee mterwews regarding burml

or surface disposal areas and other areas of concern provided the basis for Identifying

locations to be mveshgated. During the 1980s and the early 1990s, groundwater monitoring

wells were installed and groundwater, surface soil, and subsurface soft were sampled to
determine the environmental impact of past activities at Dunn FEetd In 1995, EPA and

TDEC approved the Final Generic Remedml Investigatton/Feasibility Study Work Plan

(CH2M HILL, 1995c), which addressed apphcation of the RI/FS process across the Depot.

Also m 1995, the regulatory agencies approved the Operable Umt I Field Samphng Plan (FSP)
(CH2M HILL, 1995e) to define specific samphng and charactenzahon activities to be

performed within Dunn Field. The goal of the 1995 FSP was to characterize the

environmental impacts from past disposal practices and to identify and characterize specific

disposal p_ts and trenches. Based on data collected as part of the ongoing R1, an interim

ROD was developed in 1996 for Dunn FJeld and early action was taken m 1998 to contain

the spread of groundwater contamination in the fluwal aquifer from Dunn Field westward.

In 1998, addlhonal mformahon was gathered about the locahon of disposal areas and other
areas of concern at Dunn Field. This mformat_on was developed from several sources:
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• Results from geophysical investigations performed to locate metal objects and areas of

disturbed soil performed by Parsons Engineering Science, Inc (Parsons), under contract

with the U.S. Army Engineering and Support Center, Huntsville (USAESCH) to

characterize suspected chemical warfare materiel (CWM) disposal areas;

• Results of surface soil and groundwater sampling activities performed by OHM

RemedIabon Services Corporahon, under contract with the U.S. Army Corp of

Engineers (USACE) - Mobile District, during installation of the groundwater extraction

system at Dunn Field; and

• Results from passive soil gas surveys conducted by CH2M HILL, under contract with

the USAESCH, to idenhfy areas where the soil has been impacted by vapors from

volatile organic compounds (VOCs).

This RI report was originally submitted by CH2M HILL for review in March 2000. However,

as a result of the potential detection of dense non-aqueous phase liquids (DNAPLs) in

groundwater samples collected on March 14, 2000, from a monitoring well located near the

western boundary of Dunn Field, the document was recalled. Addendum II to the RI/FS

FSP was prepared for additional RI activities on the west-central portion of Dunn Field and

areas m_nediately west (offsite) of Dunn Field (see Section 1.1.2).

CH2M HILL completed the Addendum II investigation in 2001, and has reviewed the

available information, completed the compansons to historical information, and produced

this Revision 0 R1 report, which presents results from implementahon of both the original
FSP and both addenda

1.1 Purpose and Scope of Remedial Investigation

This RI was completed to sahsfy the requirements of CERCLA and the National Oil and

Hazardous Substances Pollution Contingency Plan (NCP). As noted above, EPA placed the

Depot on the NPL m October 1992 Subsequently, the Depot was obligated to conduct an

RI/FS under CERCLA and the NCP The purpose of the RI/FS is to determine the nature
and extent of contarrunation, to evaluate the risk to human health and fire environment, and

to identify a range of possible cleanup alternatives. To place this RI report in context, the

following describes the CERCLA process used to evaluate the Depot and to select a remedy

to mitigate environmental contamination at Dunn Field.

• Since 1995, a series of investigations have been conducted at Dunn Field to obtain

samples of surface and subsurface soil, sediment, groundwater, and surface water to
assess the level of contamination that exists at Dunn Field and to define the horizontal

and vertical extent of contamination in each medium. This RI report summarizes the

results of the various Dunn Field investigations and presents interpretations of those
results.

As part of this RI, a Baseline Risk Assessment [BRA] was prepared to assess the

potential risks to human health and the environment represented by contaminants at the

site. The BRA incorporates conservative assumptions regarding exposure of affected

individuals under various land use scenarios. The findings of the BRA are included in

this RI report.
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A Feasibility Study (FS) develops and presents a range of remedial alternatives to

address the contammants identified in the RI and evaluates the probable performance of

each alternahve m comparison to a set of criteria established by the EPA. The FS is

intended to present an unbiased and non-judgmental evaluahon of the candidate
remedial alternatives In some cases, additional environmental data are collected or

reassessed during the preparahon of the FS m order to understand the apphcability of a

parhcular remedial technology, or to ldenhfy a better way to remediate a partwular area
of contamination.

• Following pubhcatlon of the FS, the cognizant regulatory (EPA and TDEC) and lead

agencies for the Depot (DLA) will evaluate the remedies presented in the FS. A

Proposed Plan will then be prepared documenhng the remedy(ies) proposed by those

agencies and the rationale for the selechon of the proposed remedy(ies). The Proposed
Plan may "pick and choose" among the evaluated alternatives for various locations at

Dunn Field. The Proposed Plan will be presented to the City of Memphis commumty

and the public, who w]ll be offered the opportunity to comment on the proposed
remedy0es).

• After public comments on the Proposed Plan are recewed, the regulatory and lead
agencies wdl take all comments into consideration, re-evaluate their selection of the

proposed remedy(ies) for Dunn Field, and pubhsh a Record of Decision (ROD)

documenting the final remedy0es ) selected for Dunn Field. The Responsweness

Summary of the ROD includes all the pubhc comments, as well as responses to each.

The remedy0es ) documented in the ROD wdl then be implemented at Dunn Field
through the RD and RA phases.

To facilitate the investigation of this relatively large and complex site, the Depot was

dwlded mto two areas: the MI and Dunn Field. The MI RI/FS has been conducted and the

final reports are part of the Adrmnlstrative Record. The results are discussed in the Memphzs

Depot Main Installahon Remedml Investzgatwn Report (CH2M HILL, 2000a), MempMs Depot

Main Installation Groundwater Feasibility Study Report (CH2M HILL, 2000b), and MempMs

Depot Mare lnstallat_on Sod Feastbzhty Study Report (CH2M HILL, 2000c) The Memphis Depot

Mare lnstallahon Proposed Plan (CH2M HILL, 2000d) was presented to the public in August

2000 and the Memphis Depot Main Installation Record ofDeciswn (CH2M HILL, 2001a) was

completed and signed by DLA and TDEC m February 2001. EPA s_gned the ROD m
September 2001

Dunn Field is a 64-acre rectangular area that joins the MI on the north, across Dunn Avenue,

and has been designated Operable Umt (OU) 1. This Dunn Field Remedml Investigation Report
addresses the nature and extent of contamination at Dunn Field and the risk to human

health and the environment. This RI focuses on the Dunn F_eld area of the Depot, historical

actiwties at the site, the enwronmental setting, environmental data collection, sample

analyses, and data evaluation; and the human health and ecological risk assessment

conducted for this site using data obtained during the RI field investigations The report was

prepared m accordance with published guidance for conducting a RI under CERCLA (EPA,
1988).

This report was completed by implementing the appropriate tasks from the standard RI/FS

task list defined by EPA (EPA, 1988) EPA _dentffied the tasks required to prowde consistent
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reportmg and to more effectively monitor RI/FS projects. The following summarizes the

tasks carried out to complete this RI:

• Project planning involved defining the type and extent of s]te mvestigations needed to

characterize Dunn Field. This process identified the need to investigate areas of Dunn

Field and the surrounding areas that were not previously investigated and to fill data

gaps identified at previously investigated areas. The task also included identifying the

methods to be used in this work. The final plans generated for the RI at Dunn Field

include the following.

OU-1 F]eld Sampling Plan (CH2M HILL, 1995e)

Screening Sites Field Samplmg Plan (CH2M HILL, 1995b)

Generic Quality Assurance Project Plan (CH2M HILL, 1995a)

- Generic Remedial Investigation/Feasibility Study Work Plan (CH2M HILL, 1995c)

- Hazardous and Toxic Waste Health and Safety Plan (CH2M HILL, August 1995)

- Field Sampling Plan for OU-1 Addendum [I] (CH2M HILL, March 1999)

- Field Sampling Plan Addendum II for Dunn Field (OU-1) (CH2M HILL September

2000)

- Amended Sampling and Analysis Plan [III] Soil Sampling from CWM Excavations

24-A, 24-B, and I for HTW (CH2M HILL, March 2000)

- Sampling and Analysis Plan for Evaluation of Blodegradation of VOCs in

Groundwater at the Mempfus Depot (CH2M HILL, March 2000)

• Field investigations were conducted from 1995 through 2001 to characterize the

contamination in soil, groundwater, surface water, and sediments at Dunn Field and the

surrounding areas for sites needing investlgahon. Samples of the four media were

analyzed and results were validated in the field or laboratory to determine if the data

were adequate for their mtended use. The field data were then evaluated to develop

knowledge of the nature and extent of contamination.

• Risk assessments were conducted for selected areas of Dunn Field as outhned in the

Rtsk Assessment Approach Memo (CH2M HILL, July 1999) and later amended during

December 2000 BRAC Cleanup Team (BCT) mee_ng, by using the field data to assess the

risk to human health and the environment. Wherever unacceptable risks are identified,

an FS will be conducted to identify effective remedial solutions to mitigate these risks.

1.1.1 Dunn Field RI Field Sampling Plan Addendum [I]

The original Dunn Field FSPs outlined the investigation of each specific site but, after review

of geophysical survey and soil gas survey data, delineation of each site for a focussed

mveshgation was deemed not possible (Final Field Samphng Plan for OU 1 Addendum [I],

CH2M HILL, March 1999). The geophysical investigation and passive soil gas survey

indicated that soil contamination and disposed 1terns within Dunn Field did not, In all cases,

correspond to boundaries of known or suspected burial sites Over much of Dunn Field, the

Final FSP Addendum for OU1 (CH2M HILL, March 1999) shifted the field investigahon

from the site-specific basra of the original FSPs to an approach that consolidated mdividual

sites into areas of similar contamination. The following three areas were defined (see Table
1-1):
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• Northeast Open Area - The Northeast Open Area (approximately 20 acres) consists of

the grassy area with a number of interspersed mature trees in the northeast quadrant of

Dunn Field containing Areas G and H identified m the OU 1 FSP Addendum and

encompassing the following sztes (see Table 1-2 for further details)

- Site 19 (Former Tear Gas Canister Burn Site);

- Site 20 (Asphalt Burial Site),

- Site 21 (XXCC-3 [stabilized lmpregmte] Bursal Site),

- Sste 50 (Dunn Field Northeast Quadrant Drainage Ditch),

- Site 60 (Pistol Range Impact Area and Bullet Stop);

- Site 62 (Bauxite Storage); and

- Site 85 (Psstol Range Bmldmg and Temporary Pestlcsde Storage Building).

The Memphis Depot Redevelopment Plan (The Pathfinders, et al., 1997) identified this area

as future public open space for recreahonal purposes.

• Disposal Area - The Disposal Area (approximately 14 acres) conszsts of the pits and

trenches tn the northwestern quadrant of Dunn Field, and corresponds to Areas A

through F identihed in the OU 1 FSP Addendum This area encompasses the following

sites (see Table 1-2 for further detasls)"

- Site I (Mustard and Lewlsste Training Set Burial Site [CWM Sste])

- Sste 2 (Ammonia Hydroxide and Acetic Acid Burial Site)

- Site 3 (Mixed Chemical Burial Site)

- Sste 4 and 4 1 (Petroleum, Oil and Lubricant [POL] Burial Sste)

- Sste 5 (Methyl Bromsde Burial Site A)

Site 6 (Eye Ointment Bursal Site)

Site 7 (Nitric Acid Bursal Sste)

Site 8 (Methyl Bromide Burial Site B)

Site 9 (Ashes and Metal Burial Site)

Site 10 (Solid Waste Burial Site)

- Site 11 (Tnchloroacetic Acid Bursal Site)

- Site 12 and 12.1 (Sulfuric and Hydrochloric Acsd Burial)

- Site 13 (Mixed Chemical Burial)

- Sste 14 (Munscipal Waste Burial Site B)

- Site 15 (Sodium Burial Site)

- Sste 15.1 (Sodium Phosphate Burial Site)

- Sste 15.2 (14 Bursal Pits)

- Site 16 (Unknown Acid BurialSlte)

- Site 16.1 (Acid Bursal Site)

- Site 17 (Mixed Chemzcal Burial Site C)

- Site 18 (Plane Crash Residue)

- Site 22 (Hardware BurialSite)

- Site 23 (Construction Debris and Food Burial Site)

- Site 24-A (Bomb Casing Burial Site [CWM Site])

- Site 61 (Buried Drain Pipe)

- Sste 63 (Fluorspar Storage)

- Site 64 (Bauxite Storage)

- Site86 (Food Supplies)
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The past d,sposal methods within the Disposal Area included subsurface disposal of
hazardous and nonhazardous materials, including potential CWM constituents. The

individual disposal sites are further discussed in Section 10. Historical information

concerning the location of the disposal sites is mchided m Section 1 4 The anticipated

land use within this area is light industrial (The Pathfinders, et al., 1997).

Stockpile Area - The Stockpile Area (approximately 30 acres) encompasses the former

aboveground bauxite and fluorspar storage areas (Sites 62, 63, and 64) on the eastern

and southwestern portions of Dunn Field. Past practices in this area were generally

aboveground storage of mineral ores and other materials Site 24-B, located in the

southwestern comer of Dunn Field, is the chlorinated lime slurry pit used for the

neutrahzat|on of the contents of the 29 bomb casings used to transport mustard agent

(the bomb casings were buried in Site 24-A m the Disposal Area). According to the

Archives Search Report (ASR) (USACE, January 1995) a former Flame Thrower Test

Area is located on the eastern half of Dunn Field in the northern porhon of the Stockpile

Area. The ASR also documents the possible burial of 86,100 pounds of containerized

CC-2 (impregmte) material in a 40-foot long trench in the southwest quadrant of Dunn

Field m 1947. Impregnite (unstablized [CC-2] and stabilized [XXCC-3, stabdized with

zinc oxide]) was used for impregnating or permeating protechve clotbang after

laundering to protect personnel against the action of vesicant-type chemical agents. This

portion of the Stockpile Area was later used for the storage of bauxite (Site 64).

Refer to Table 1-2 for further details on the sites m this area. The anhclpated land use

within this area is also hght industrial (The Pathfinders, et al., 1997).

1.1.2 Dunn Field RI Field Sampling Plan Addendum II

The first version of the draft final Dunn Field RI report was submitted on March 9, 2000;
however, the document was recalled after elevated concentrations of TCE and 1,1,2,2-PCA

were discovered in groundwater samples collected earlier from monitoring well MW-70. On

March 17, 2000, the BCT concluded that the draft final RI should be rewsed following

additional RI activities because of (1) the potential for DNAPL presence and (2) the potential
need to re-evaluate source areas at Dunn Field. As a result of this decision, the RI FSP

Addendum II was developed. This addendum described proposed addlhonal investigation

activities at the west-central area of Dunn Field, including:

• Estabhsh nature and horizontal and verhcal extent of the potential DNAPL and resultant

dissolved contaminant plume associated with MW-70 in saturated and unsaturated

zones;

• Identify DNAPL sources within the soil/disposal areas at Dunn Field, including, if

DNAPL is found, assessment of speofic areas where DNAPL may have been released
and the verhcal and horizontal distribution within the unsaturated zone; and

Evaluate DNAPL and dissolved phase transport in the wcinity of MW-70, including

orientation of underlymg clay confining and perched units, groundwater gradient and

flow dtrechon m areas of concern, and add_honal transport parameters.

During the RI field work, addlhonaI groundwater samphng measures were implemented at

several of the momtoring wells installed during the Addendum II field effort. These
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measures Included collection of groundwater samples using polyethylene &ffusion bag

(PDB) samplers at selected wells for the purpose of estabhshmg the verhcal contaminant

profile in the fluvial aquifer.

The additional RI field investigation activities commenced in October 2000 and were

completed in February 2001. This Dunn Field RI report is inclusive of all Addendum II field
efforts and resultant analyhcal data.

1.2 Report Organization

Sections 1.0 through 7.0 provide introductory and background information on the Depot

and Dunn Field, as well as an explanation of the approach used to collect field data and

conduct the RA Sections 8.0 through 13.0 address the nature and extent of contamination

and the risk to human health by Area, specifically, these sections discuss the following:

• Contamination and risks associated with each of the 3 Areas;

• Fate and transport of the chemicals of potenhal concern (COPCs) in each Area;

• Human health and ecological RA for each Area, and
• Conclusions for each Area.

Groundwater at Dunn Field is discussed m Sechons 14.0 (Nature and Extent of

Contamination in Groundwater), 15.0 (Baseline Risk Assessment for Groundwater) and 16.0
(Contaminant Fate and Transport in Groundwater). Overall Rl conclusions and references

are presented in Sechons 17 0 and 18.0, respectively

Volume 2 contains appendices that present supporhng material such as data output, soil
boring logs and monitoring well construction details

1.3 Backgroundlnformation

1.3.1 Location and Description

The Depot, located in Memphis, Tennessee (Figure 1-1), consists of approximately 642 acres

and includes the MI, which includes open storage areas, warehouses, mihtary family

housing, and outdoor recreational areas, and Dunn Field, which includes mineral storage

and the former waste disposal area. The major features of the Depot are shown in Figure 1-

2 The Depot lies approximately 5 miles east of the Mississippi River and just northeast of

the Interstate 240-Interstate 55 junction in the south-central portion of Memphis,
approximately 4 miles southeast of the central business district and one mile northwest of

Memphis International Airport (Figure 1-1). Airways Boulevard borders the MI portion of

the Depot on the east and provides primary access to the MI. Dunn Avenue, Ball Road, and

Perry Road serve as the northern, southern, and western boundaries of the MI, respectively.

Dunn Field, comprising 64 acres of undeveloped land, is immediately adjacent, across Dunn

Avenue, to the north-northwest porhon of the MI. Dunn Field is bounded by the Ilhnois
Central Gulf Railroad and Person Avenue to the north, Hayes Road to the east, and Dunn

Avenue to the south Dunn Field is partially bounded to the west by" (1) Kyle Street; (2)
Memphis Light Gas and Water (MLGW) powerhne corridor (which bisects Dunn Field); (3)

undeveloped property; and (4) a commercml trucking faohty (Figure 1-2)
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Based on information obtained from Depot records and interviews with former Depot

military personnel, Dunn Field was used intermittently for burial of waste. Disposal records

and interviews w]th facility personnel indicate specific instances when some of the burial
occurred. The earliest records of burial date back to 1946 with the disposal of German bomb

casings containing mustard agent that were neutralized and buried in the western portion of

Dunn Field (Sites 24-A and 24-B).

1.3.2 Land Use

Most of the Dunn Field surface is unpaved. Specifically, about two-thirds of the area is

grassed, and the remaining area is covered with crushed rock and paved surfaces. Dunn

Field was used for bulk mineral storage and waste disposal. Based on information obtained

from Depot records and interviews with former Depot mihtary personnel, ordnance and

explosives ((DE) and CWM disposal occurred at Dunn Field, in additmn to the hazardous

and nonhazardous material disposal. The OE disposal generally consisted of detonating

and/or burning of such wastes. For purposes of the RI and RA, Dunn Field is divided into

three separate areas' Northeast Open Area, Disposal Area, and Stockpile Area (Figure 1-3).

1.3.3 History

The Depot originated in the early 1940s. Its Initial mission was to provide stock control,

storage, and maintenance services for the Army Engineer, Chermcal, and Quartermaster

Corps (Memphis Depot Caretaker, 1998). During World War II, the facility served as an

internment center for 800 prisoners of war and performed supply missions for the Signal

and Ordnance Corps. From 1963 until closure m September 1997, the facihty served as a

major field installation for the DLA for shipping and receiving a variety of materials (U.S.

Army Toxic and Hazardous Materials Agency [USATHAMA], 1982).

The Depot received, warehoused, and distributed supplies common to all U.S. military

services and some civil agencies located primarily in the southeastern United States, Puerto
Rico, and Panama. Stocked items included food, clothing, electronic equipment, petroleum

products, construction materials, and industrial, medical, and general supplies.

Approximately 4 mllhon line Items were received and shipped by the Depot annually; total

shipments amounted to about 107,000 tons of goods per year. In-stock inventory at the

facihty was worth more than $1 billion The Depot employed approximately 1,486 civilians

and 9 military personnel; its annual payroll was $41 million (Law Environmental, 1990a).

The Depot was officially activated on January 26,1942, as the Memphis General Depot.

Since that time, the Depot mission and function has been related to the receipt, storage, and

distribution of various commodities to the Armed Forces and ciwlian agencies, when

required (USATHAMA, 1982).

Disposal activities at Dunn Field began in July 1946 when 29 mustard-filled German bomb

casings were destroyed and buried (Sites 24-A and 24-B). Three railcars were identified as

containing leaking munitions and were transferred to the Memphis General Depot for

proper handhng. A total of 24 500-kilogram (kg) and 5 250-kg bombs were destroyed

(USACE, 1995) After draining and destruction operations were completed, all mustard-

contaminated items (wood, clothing, etc ) were placed into the slurry pit and burned.

Dunng the early to mid-1950s, Chemical Agent Identification Sets (CAIS) were allegedly

dmposed of and buried at Duim Field at Site I in the Disposal Area. The CAIS set contained
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small glass ampoules of diluted mustard, lewisite (a vesicant chemical agent), chloropicrm,

and phosgene, which were stored in sealed cylindrical metal containers (PIGS). CAIS stocks

found to be leaking or broken during periodic inspection were reportedly buried at Dunn

Field (USATHAMA, 1982). The damaged CAIS may have been broken up and neutralized

with chlormated lime, however, reports indicate that on at least five or six occasions the sets

were placed into the pits intact (USACE, 1995).

The CWM disposal pits were located in the Disposal Area and the Stockpile Area (Site 24-A

and 24-B). The remains of destroyed or partially destroyed OE were also buried in pits in

the Disposal Area. Reports indicate that a 3.2-inch mortar rounds, smoke pots, hand

grenades (smoke), and other unspecified OE were buried in these pits (USATHAMA, 1982

and USACE, 1995b). Sections 1.4.12 and 1.4.13 present addnional mformahon on the

investigation and removal of CWM from Dunn Field.

In addition to the chemicals and ordnance described above, other chemicals associated with

the use of chemical agents such as Decontaminating Agent Non-Corrosive (DANC) were

buried m Dunn Field The decontaminant DANC disposed of at Dunn Field is an organic N-

chloroamide compound in solution with 1,1,2,2-tetrachloroethane (PCA) DANC typically

contained 90 percent to 95 percent 1,1,2,2- PCA Chlorinating compound number i (an N-

chloroamide) and 1,3-dichloro-5,5-dimethylhydantoin (RH-195) were used as organic
chlorinating compounds in DANC. Food stocks, paints, acids, herbicides, and medical waste

were also destroyed or buried in pits and trenches at Dunn Field (CEHND, 1997).

1.3.3.1 Regulatory History

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

(No. TN4 210-020-570) by EPA Region 4 and the TDEC on September 28, 1990

Subsequently, in accordance with Section 120(d)(2) of CERCLA, Title 42, Section 9620(d)(2)

of CERCLA, and Title 42, Section 9620(d) (2) of the United States Code (USC), EPA prepared

a final Hazard Ranking System (HRS) Scoring Package for the facility. Based on the hnal

HRS score of 58.06, EPA added the Depot to the NPL by pubhcahon m the Federal Register
(FR), 57 FR 47180 No. 199, on October 14, 1992.

As noted above, the Depot entered into an FFA on March 6, 1995. The signatories to that

agreement, DLA, EPA, and TDEC, agreed that investigahng all applicable sites would

proceed under the CERCLA process for remedmtion.

In July 1995, the Depot was also placed on the BRAC list, indicating that the facility was to
be dosed and converted to potentially different ownership and uses. The BCT was

developed to implement BRAC requirements, which include identifying methods for

expeditious property transfer and reuse Therefore, m addition to meeting CERCLA

requirements, environmental restorahon at the facility must also comply with specific
requirements for property transfer in accordance with Public Law 501-510 under Title XXIX,
enacted in 1990

1.4 Previous/AssociatedStudies

In conformance with DLA environmental programs, several technical studies have been

conducted at Dunn FJeld. The remainder of this subsection describes the studies generally,
while key hndIngs are presented in the appropriate Area section.
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1.4.1 Installation Assessment

In 1981, DLA and USATHMA conducted an Installation Assessment (IA) to identify

previously used waste disposal areas and waste management practzces pursuant to the

Installation Restoration Program (IRP) (USATHMA, 1982). The IA mdlcated that some past

waste management practices were not compatible with waste management practices m use

at the time of the inquiry. The study ldentzfied areas where hazardous materials might have

been used, stored, treated, or disposed of at the Depot. Based on the findings of this

assessment, USATHMA recommended that DLA conduct a held survey.

1.4.2 Geohydrologic Study

In 1982, the U.S. Army Environmental Hygiene Agency (USAEHA) conducted a

geohydrologic study (USAEHA, 1982) to characterize the geohydrologic setting and to

identify and monitor sources of potential groundwater contamination. The study identified

two areas as having the potential for groundwater contamination: one was on the MI (PCP

Dip Vat Area) and the other was Dunn Field.

1.4.3 Environmental Audit

In 1985, USAEHA conducted an envtronmental audit (USAEHA, 1985) of the Depot's waste

management and disposal practices.

1.4.4 RI/FS

In 1989 and 1990, the Depot imtiated an RI/FS of several known and suspected sources of

contamination. Tins study was performed by Law Environmental through a contract with

the USAESCH. The final work plan for this effort was presented to EPA in April 1989. The

study was performed in two phases, referred to as Phase I (primarily activities in 1989) and

Phase II (primarily activities m 1990). The final RI report (Law Environmental, 1990a) was

submatted in August 1990, and the final FS report (Law Environmental, 1990b) was

submitted in September 1990 The study indicated that the fluvial aquifer under Dunn Field

was contarmnated and that additional investigation was needed to fully identify

contaminant source areas and to delineate the contaminant plume.

1.4.5 RCRA Facility Assessment

In January 1990, EPA Region 4 conducted a RCRA Facility Assessment (RFA) (EPA, 1990) at

the Depot through a contract with A.T. Kearney, Inc. The RFA identified 49 solid waste

management umts (SWMUs) and 8 areas of concern (AOCs) at the Depot (a total of 57 sites).

Of these, 12 SWMUs and 4 AOCs required no further action (NFA). Twenty-eight SWMUs

and three AOCs required further investigation m the form of confirmatory sampling and

analysis. Four SWMUs and one AOC were identified as needing RFI characterization.

1.4.6 Groundwater Monitoring Study

In 1993, Environmental Science & Engineering, Inc. (ESE) performed a groundwater

monitoring study using existing monitoring wells at the Depot (ESE, 1994). The study was

conducted to assess changes in groundwater quality since the Law RI was completed in

1990. Groundwater samples were collected from 35 existing monitoring wells on- and

offsite. The results indicated that all groundwater samples with concentrations exceeding
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federal and State of Tennessee maximum contaminant levels (MCLs) had been collected.

from the fluvial aquifer.

1.4.7 Electromagnetic and Magnetic Surveys at Dunn Field

In 1993, the U. S. Army Engineer Waterways Experiment Station conducted a geophysical

investigation of the western portion of Dunn Field. Six areas were investigated to determine

the location of buried trenches, pits, drums, and other sources that may be contributing to

the contamination of the upper aqmfer. The final techmcal report (GL-94-8) was pubhshed
m March 1994 The report concluded that there are potential burial sites in five of the s_x

areas surveyed. Based on thin data, CH2M HILL conducted field observations on August

18, 1995 The observations indicated many surface irregularities and depressions,

suggesting possible burial sites m the northwest quadrant of Dunn Field (the Disposal

Area). Many of the irregularities and depressions appeared to correspond with the mapped
waste areas while others d_d not. Engineers from CH2M HILL revmlted Dunn Field m

October 1995, and mapped the irregularities and depressions noted during the visits. The

results of the mapping confirm that many of the fieldqdentlfied depressions and
irregularities correspond well with previously mapped burial sites on Dunn Field, and there

were some that did not. Three (3) hgures generated from the mapping of the Irregularities
and depressions on the western portion of Dunn Field are included m Appendix A-4. In

ad&tion, Memphis General Depot Drawing No. 16.4D, Location of Materials Buried in

Dunn Field, dated January 19, 1956 (last revmed September 17, 1984), is also provided in

Appendix A-4 as a hmtorical source of reformation pertaining to the location of the disposal
sites on the western portion of Dunn F_eld.

1.4.8 1995 OEW/CWM Archives Search Report

In 1994, the USACE, St. Louis District conducted a site inspection and archives search of the

of the Memphis Depot The final report, dated January 1995, compiles information obtained

through historical research at various archives and records holdmg facilities, mterwews

with persons assocmted with the site or its operations, an personal visits to the site. This

report identified burial sites on Dunn Field thought to contain destroyed or buried CWM,
and other burml/disposal locations (non-CWM related)

1.4.9 Sediment Sampling

Sediment samples were collected from 18 offslte drainage pathway locations m
October 1995 to assess the presence of contaminants in sediment from operations at the

Depot (EDAW, January 1996). Seven samples associated with Dunn Field were collected as

part of the sampling event Polynuclear aromatic hydrocarbon (PAH) compounds were

detected at all sediment sampling locations, but exceedances of background and screening

criterm were noted at only three sampling locations. Lead was the only metal detected

above screening criteria throughout the sampling stations. Dlchlorodiphenyldlchloroethane

(DDD), dichlorodlphenyltnchloroethane (DDT), and dlchlorodlphenyldichloroethene (DDE)

were detected at numerous sampling locahons at concentrahons that exceeded background

values or the National Oceanic and Atmospheric Admimstratlon (NOAA) sedunent
screemng crlterm.
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1.4.10 Historical Environmental Aerial Photographic Analysis

In September 1998, the U.S Army Topographic Engineenng Center - Operations Division

(CETEC-OD) completed a Historical Environmental Aerial Photographic Analysis of Dunn

Field for the USAESCH. The Terrain Analysis Branch of the CETEC-OD was tasked with

searching for and collecting historical photographic records and ancillary data relative to
Dunn Field. In addition, the focus was to locate former chemical burial sites at Dunn Field

through photo-interpretation of historical images. Four types of photographs were available

for use durmg the photographic analysis"

• Stereo-paired photography from 1946, 1953, 1963, and 1990,

• Oblique aerial photography from 1951 (March, May, and October), 1952 (February and

June), 1955, 1957, and 1958;

• Non-stereo photo maps from 1949, 1950, and 1959; and

• A non-dated aerial photo believed to be from 1947 or 1948.

The report found that during the period studied (1945-1990), only the northeast quadrant of

Dunn Field Included tree cover. The now abandoned pistol range was also located in the

northeast section where the terrain is slightly elevated. About half of Dunn Field was found

to be covered with grass, while the remaining areas were either paved, graded, or covered

by bulk mineral piles. Significant findings included areas in the northwest quadrant,

southwest quadrant, and an incinerator, which was located south of the former pistol range

and was detected in 1957 and 1958 aerial photographs

Areas in the northwest quadrant included a large triangular-shaped section that matches the

locations of multiple burials of waste materials from 1955, and a well-defined light-tone

quahty area near Kyle Street that matches the locations of multiple (1968 and 1969) burials
of chemical and medical waste.

Areas in the southwest quadrant included two areas of disturbed ground, an unidentified

rectangular feature, and a cleared area that may match locations of burial operations, whlch

are suspected to have occurred in July 1946 and February 1947.

1.4.11 Interim Groundwater Remedial Action

In August 1995, an Interim Remedial Action (IRA) ROD was submitted for a groundwater

removal action at Dunn Field by CH2M HILL (CH2M HILL, January 1996a). The ROD

provided the basis of design for the components associated with the IRA for Dunn Field.

The ROD was fmahzed m January 1996 and was signed in April 1996 The Dunn Field

interim ROD presents the selected IRA for hydraulic control of the contaminant plume in

groundwater beneath Dunn Field via groundwater extraction and discharge to the publicly

owned treatment works (POTW) or mumcipal samtary sewer. Contaminants identified as

those of potential concern mchide VOCs, such as solvents used for cleaning mechanical

parts, and metals. The IRA is not intended as a permanent solution, however, :t is intended

to be compat*ble with the final remedy.

The final design for this IRA was completed by CH2M HILL in August 1997, and included

the installation of seven groundwater extraction wells, one pre-cast concrete bmldmg, an
underground conveyance system, flow measurement and control systems, and associated
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civil, electrical, and instrumentation/controls work. The extraction system was constructed

by OHM/International Technology (IT) from January 1998 through October 1998. The
interim groundwater extraction system began operation in November 1998 and continues to

operate as of the date of this report. Operation and maintenance (O&M) activities have been

conducted since the system went onhne, including quarterly groundwater sampling events

in 1999 and 2000 to monitor the quality and effectiveness of the system Semiannual

groundwater sampling is being conducted m 2001. OHM/IT developed as-built drawings

for the groundwater extraction system under separate submittal m Apnl 1999. In 2000,
design of the extraction system was mmproved with the addition of four extraction wells and

assooated electrical, mechamcal, and instrumentation/controls components The new

extraction wells were brought on-line m the first quarter of 2001. The system is continuing to

extract groundwater as of the date of thrs report.

1.4.12 CWM/OE Investigation and Engineering Evaluation/Cost Analysis
(EE/CA)

Parsons completed a CWM/OE investigation in 1998 and 1999. An Engineering

Evaluataon/Cost Analysis (EE/CA) was also performed by Parsons in June 1999 to: (1)

assess whether CWM contamination was migrating from the CWM disposal pits at Dunn

Field; (2) analyze risk management alternatives; and (3) recommend feasible CWM remedial

alternatives for contaminants found to be present.

A non-intrusive geophysical investigation was performed on the western half of Dunn Field

between February and July 1998. The objective of the geophysical investigation was to

dehneate the former disposal pits/trenches so that they may be avoided during intrusive
actlwties. Samples of soil and groundwater were then collected. No CWM-related

compounds were detected m the background samples. Forty-three soil samples and six

groundwater samples were collected for CWM site characterization purposes. Most of the

soft samples were obtained m the 0- to 15-foot depth interval of each bonng. Three OE

related compounds (2,4,6-trimtrotoluene, HMX and RDX) were detected or estimated m site

surface soil samples. Two OE related compounds (2,4,6-trinltrotoluene and RDX) were

detected or estimated m subsurface soil samples Several metals were detected m both

surface and subsurface samples. Based on the analytical results from the samples, no

m|gration of CWM or breakdown products from the pits or trenches has occurred.

As part of the EE/CA document, a streamlined risk evaluation was conducted for the areas

dtrectly adjacent to suspected CWM burial pits, and included a human health risk

assessment (HHRA) and an ecological preliminary risk evaluataon. Potential exposure of
both current and future human receptors to groundwater and soil at Dunn Field was

evaluated in the HHRA Chemicals of concern (COCs) ldentthed from the HHRA included

lead m surface sod; lead, chrormum, and iron in mixed surface and subsurface sml (0 to 11

feet); and mtrobenzene, aluminum, _ron, and manganese in groundwater. Based on the risk
analysis and the fact that these COCs are not CWM-related, none were identified as COCs to
be remediated at Dunn Field. Therefore, adverse effects to current and future human

receptors resulting from exposure to szte medm are not expected to occur m the areas

d_rectly adlacent to the suspected CWM burial pits at the Duma Field

An ecological site characterization and soft screening were conducted at Dunn Field

Constituents m surface sod and mixed surface and subsurface soft exceeded existmg
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regulatory criteria in some cases. According to the ecological site characterization, it is

highly unlikely that wildlife populahons would be sustained at Dunn Field or in the

surrounding area No significant impacts to ecological populations are expected from CWM

or CWM breakdown products m the areas surrounding the trenches and pits associated
with CWM at Dunn Field.

Although samples were not collected directly beneath or within the suspected CWM burial

trenches/pits, the assumption was made that CWM may be present in these areas and, if so,

would be toxic to human and ecological receptors. Based on current and anticipated future

uses at the site, further assumptions were made that the wastes will result in an

unacceptable risk if left in place and that removal actions are necessary to reduce or

eliminate the potential CWM nsk. Four alternatives were evaluated.

1. No action

2. Institutional controls

3. Capping

4. Excavation and removal of CWM

The recommended alternative for the three identified areas of concern at Dunn Field was

Alternahve 4, excavahon and removal of CWM.

1.4.13 CWM Removal Action

UXB International, under contract with USAESCH conducted remedial measures from mid-

2000 to mid-2001 at Sites 1, 24-A, and 24-B to reduce or eliminate the potential CWM risk

posed by these wastes. The CWM remedlal achons at these sites are documented in the Final

Chemzcal Warfare Materiel Investzgatzon/RemovaI Action Report, dated December 2001, prepared

by UXB International, Inc. The conclus]ons from this report are as follows:

• Site 1 - Th|s sRe was suspected of contaimng CAIS containing small quantities of

diluted agent. Historical documents suggested the CAIS might have been placed in

PIGS (metal containment vessels excluswely used for CWM). Beginrung m May 2000,

The enhre target area was excavated, but neither CAIS nor PIGS were recovered.

However, 24 jars labeled as "HS" (sulfur mustard) were recovered, but they were tested
to be free of CWM. No CWM or CWM contaminated soft was found within the

investigation area of Site 1. In August 2000, the removal achon was complete at Site 1.

• Site 24-A -This site is the confirmed burial location for 29 bomb casings that were used

to transport mustard agent from Germany to the U.S. after World War II. The bomb

casings were buned at this locahon after being drained into a neutralization pit.

Beginning in August 2000, all 29 bomb casings were recovered at this s_te. No mustard

or other CWM was discovered at this sRe, however, 900 cubic yards of soil contaminated

with mustard degradation by-products were transported and disposed offsite. In

November 2000, the removal action was complete at this site

Site 24-B -This site is the confirmed location of the neutrahzation pit for the contents of

the 29 bomb casings. Beginning in November 2000, 19 cubic yards of mustard

contaminated soft and 14 cubic yards of soft contaminated with mustard degradation by-
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products were transported and disposed offsRe. In March 2001, the removal achon was

complete at this site.
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TABLE t-2

List o1Dunn Fleki (OU 1) Sdes

Ray I MemphisBep<XDUF_V_d RI
INSTALLATION
RESTORATION USERTS SITE PRIORITY

SITES NUMBER NUMBER(a) LEVEL(b)

Vo_heastOpen Area

BFFE "tYPE SITE DESCRIPTION

19 19 C

20 20 C
91 21 C

50 50 C

60 60 C

62 62 C

85 85 C

31sposal Area
1

2
3

4

41

5

6

7

8

9
10

11

12&121

13
14

15

151

152

16

161

17
18

22

23

24-A

61

63
64

86

1

2

3
4

90

5
6

7

8

9

10
11

12

13
14

15

91

92
16

93

17

18

22

23

24

61
63

64

86

RemedBted

C

B

A

A

C

C
A

A

C
B

B

B

A
C

B

B

B

B

B

B

C
C

C

Remedlaled

C

C
C

C

SS

SS

SS

SS

SS

SS
RI

Btockpds Area
24-8

62

63

64

24

62

63

64

Remediated

C

C

C

B

CWM

RI

RI
RI

RI

RI

RI

RI

RI

R)

RI
RI

RI

RI

RI

RI

R)

RI
RI

R]

RI

Proposed NFA

PropOsed NFA
PropOsed N FA

CWM

SS

Proposed NFA
Proposed NFA

RI

NOle|

SS $¢reet.JngS_le

RI RomedlafIr.vesugatlon
NFA NOF_Jflhe_Acllon

CWM Che_flicalWarloraMalarial

Na2pO4 Sl_t_ I_o_sphate

CWM

SS

Proposed NFA
SS

Former Tear Gas Canister Bum Site

Probable Asphalt Bunaf Stte

XXCC-3 ImpregnAe Burial S_te (30O,OOO Pounds)

Dunn Field Northeastern Quadranl Drainage [_tch
Pistol Range Impact Area/Bul]el Stop

Bauxite Storage

Old Pistol Range Budd=n9 11EA/Temporar), Pesbccde Storage

Mustard and Lew=stte Traming Sets Bunat Site (1955)

Ammonia Hydroxide (7 Pounds) and Acebc Acid (1-Gagon) Bunal Site (1955)

M_xed Chemical Burial Stte (Orthotoutdme Dthydrochlonde) (1955)

POL Burial Bile (13, 55-Gallon Drums of OII, Grease and Painl)

POL Burial Stte (32, 55-Gallon Drams of Oil. Grease and Thinner)

Methyl Bmmtde Bunal Sde A (3 Cubic Feet) (1955)

40,037 Units of Eye Ctntrnent Burial Sde (1955)

Nitric Actd Bunal Site (1.720 Quart BotUes) (1954)

Methyl Bromide Burial Site B (3.768 l_allOn cans) (1954)

Ashes and Metal Bunal Site (Burning Pit Refuse) (1955)
Solid Waste Bunal Site (Near MWo12) (Metal, Glass. Trash, etc )

Trchloroacellc Acid Bunal Stte (1,433.1-ounce Bo01es) (1965)

Sulfunc Aod and Hydrochlonc Acid Bunal (1967)

Mu(ed ChemJcal Bunal (Acid. 900 Pounds, Unnamed Solids. 8,100 Pounds)

Municipal Waste Bunal SRe B (Near MW-12) (Food, Paper PrOducts)
Sedmm Burial Sites (1968)

Sodmm Phosphate Bunaf (1968)

14 Bunal Pds Na2PO4, Sedtum, Acid. Med_caJ Suppkes, and Chlonnated Ltme

Unknown Actd Bunal Sds (1969)
_od Burial Site

Mixed Chemical Burial Slle C (1929)
Plane Crash Residue

Hardware Bunal Sge (Nuts and Bolts)
_,onstrucllon Debns and Food Bunal Stle

Bomb Casing Bunal Stle (29 BOmb Casings used to Transport Muslard Agent)
Buned Dram Pipa

=luorspar Storage

9auxde Storage (1942 to 1972)

--ocd Supphes

Neutrahzatlon Ptt for the Contents of the 29 Bomb Casing used to Transport Mustard Agent
Bauxtte Storage

Fluorspar Storage
Bauxite Storage (1942 to 1972)CC-2 Imp egn e Buna S e (86,100 Pounds m 1947)

XXC C.3/CC 2 $tabillZedlUns_abdPze¢lImpregndelot ImpregnatJn9 CIo_lr',gUsed toPmtecfpemonneJagalnsl the ActionolVeSicant-T'_e ChemiCalAger,ts
ta) Defen4eSilo En_onmental ReSloratlO_lTrackingSystom rOoDDatabaSe)

(b) Pr;o_tylev_a wereesta_lshed,'orLmst._laimr.ReStotabor=SalesNum_r/DSERT Sde Numt_rAreas where/ernedralac_orl(RA)wl_ berequlre_withsome

inve_bgato_offofftod_dermlneexle_ odarea LeVelsare asfc,_w= A. HIghesl pr.onty 8. Med_Jmpncti_ C. LOWer4P/kJri_ InoRA hkeh/)Des,gr_on isbased
on desolbedquan_lyo( r_leda/, po(enl]alhazan_Iohumanhea?,hand thesrivlronmantand Iormof matarial (solidc¢_qu=d)
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2.0 Physical Characteristics of Dunn Field

This discussion on the environmental setting of Dunn Field provides an overview of the

historical and current site condihons, regional climate, regional water bodies, geologic and

hydrogeologic characterlshcs, sod types, and terrain, all of which may mfluence

contaminated site media over time. Informahon presented herein is useful in identifying the

potential for contaminant migration and attenuahon. Th_s information was also used to

identify human and environmental (ecological) receptors; with a potenhal for exposure

under current and future conditions due to potential migration of site contaminants.

Dunn Field surface features (natural and man-made) and their relationship to surrounding

areas were investigated using:

• Onslte visual reconnaissance from 1995 to present;

• U.S. Army Corps of Engineers (USACE) Topographic Engineering Center (TEC)
historical (comparative) aerial imagery;

• U.S. Geological Survey (USGS) 7.5-Minute Series Topograpbac Quadrangle maps; and

• Installation topographic maps prepared by the USACE, Mobile District, dated February
1989

Figure 2-1 presents Dunn Field and adjacent areas as displayed on USGS topographic map
quadrangles. Currently, the only aboveground structures at Dunn Field include 11 well

heads, control building, and meter/by-pass station associated with a groundwater

extraction system, the abandoned pistol range building, and a high-tension power line

corridor. The groundwater extraction system is present along the western side of Dunn

Field, with the underground conveyance system extending along the western and northern

boundaries of Dunn Field to the intersection of Preston Street and Hays Road. Groundwater

extracted through this system is pumped to the City of Memphis sanitary sewer system for
subsequent treatment at the City of Memphis Sewage Treatment Plant, there are no

groundwater treatment operations at Dunn Field.

2.1 Climate and Meteorology

Informahon describing Dunn Field's meteorological conditions was obtained from various

USGS reports and from the Chmahc Atlas of the Umted States (NOAA, 1983).

Dunn Field is located in the West Tennessee Chmatic Division of the Umted States (NOAA,

1983) This dwlsion experiences a typical continental type of climate with humid, warm

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

precipitahon (30-year period of record). Total annual rainfall was reported to vary from

30 54 inches (1941) to 76.85 inches (1957). Normally, precipitation is heaviest during the

winter and early spring. A second, less slgmficant rainfall period develops as

thundershowers during late spring and early summer. The one-year, 24-hour rainfall value

for the Dunn Field area is reported to be 3 4 inches m the Rainfall Frequency Atlas of the
Umted States (U S. Department of Commerce, 1961) Figure 2-2 prowdes the average and
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actual monthly precipitation measured at the Memphis International Airport since January
1996.

The net annual precipitation available for groundwater recharge, which is derived from

gross annual preclpitation less evaporation and runoff, is eshmated for the Memphis area to

be 9 inches, based on NOAA (1983) data. The estnnate of net precipitation does not take into

account evapotranspiration, which vanes considerably according to season. The estimate

was performed m a manner consistent with 40 CFR Part 300, Appendix A, during the 1990

RI (Law Environmental, 1990a).

2.2 Surface Water

The entire Depot is located on two quadrangles - the photorevised 1973 Southwest

Memphis, Tennessee-Arkansas and the 1983 photorevised Southeast Memphis, Tennessee.

Dunn Field lles entirely on the Southwest Memptus quadrangle, along the east-central
boundary of the quadrangle. Dunn Field's surface elevations range from 316 ft National

Geodetic Verhcal Datum (NGVD) in the southwest quadrant of Dunn Field to 276 ft NGVD

in the northeast quadrant. The southern half of the northeast quadrant is typically higher in

elevation than the remainder of the site. The northeast comer of Dunn Field is dominated by

a valley or swale that trends southeast to northwest. There are two smaller swales in the

west-central portion and southwest portion of Dunn Field.

Surface water hydrological information provides an overview of the potential for
contaminated media at or near the land surface within Dunn Field to reach ditches, streams,

or other water bodies by processes of overland flow. There are no perennial flowing streams

or creeks witkun the boundary of Dunn Field. Typically, surface drainage of Dunn Field

occurs by overland flow via swales, ditches, concrete-lined channels, and a storm drainage

system Where undisturbed surface soils are exposed, they are predominantly grassed, fine-

grained, serm-cohesive materials. These areas may be more conducive to rapid runoff.

Paved and built-up sections of Dunn Field may generate even larger amounts of runoff.
Stormwater is directed into a series of storm drams that transport stormwater in pipes that

discharge from various points around the Dunn Field penmeter. Stormwater runoff from
the neighborhood east of Dunn Field drains to the concrete-lined ditches m the Northeast

Open Area of Dunn Field, which then drain into Cane Creek. Figures 2-3a and 2-3b depict

the Dunn Field and surrounding area surface drainage pattern.

Drainage channels in neighboring areas drain either to Cane Creek, northwest of Dunn
Field, or to Nonconnah Creek, south of Dunn Field. Cane Creek drains to Nonconnah Creek

at a point several miles southwest of Dunn Field. Nonconnah Creek emphes into Lake
McKellar (CH2M HILL, 1995c).

Dunn Field's surface elevahons (276 to 316 ft NGVD) are well above the average Mississippi

River alluvial valley flood levels (185 to 230 ft NGVD). Furthermore, the field's landmass is

at least level with or slightly higher than surrounding offslte properhes. The nearest 100-

year floodplain is south of Dunn Field at Nonconnah Creek. Therefore, It is unlikely that

Dunn F|eld would be subject to inundation, even for short periods of time (CH2M HILL,
1995c).
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2.3 Geology

2.3.1 RegionalGeology

2.3.1.1 Physiography

The Memphis area is located on the boundary of two major subthvislons of the Atlantic

Coastal Plain physiographic province The geologic formations present at the surface and

major physiographic provinces in the Memphis area are shown on Figure 2_1. The western
Memphis urban area hes within the Mississippi Alluvial Plato subdivision, which is

characterized by fluvial deposltional features including geologically youthful, recently
deposited point bars, natural levees, and abandoned channels.

Dunn Field and eastern Memphis are situated within the Gulf Coastal Plato subdivision.

This area, characterized by dissected loess-covered uplands, generally lacks distinct

features. The erosion-controlled land surface appears nearly level to markedly rolhng, and
the visual perspectwe offers little spatial variation. Local slopes range from level to

approximately 10 percent Dunn Field elevations average 300 feet NGVD. Locally, relief is
attributed to erosion or stream channel development and seldom exceeds 30 feet.

Generally, Gulf Coastal Plain drainage systems are well developed, and the region is

classthed as being in a late youthful stage of dissection. Uplands tend to be low with respect

to major streams, and valleys are relatively shallow. Most principal streams have low

gradients and occupy broad alluvlated and terraced valleys (e g., Noncom_ah Creek).

Secondary streams have developed narrow V-shaped valleys in free-grained soils.

2.3.1.2 Geologic Setting

The Memphis area is geologically situated within a major structural feature termed the

"Mississippi Embayment" This area is described as a youthful to mature, belted coastal

plato. The principal river in the area is the Mississippi River; the major tributaries are the

Wolf Rzver, the Loosachatchie River, and Nonconnah Creek, according to Graham and
Parks (1986)

The Mississippi Embayment is a structural reentrant extending into the North American

craton from the Gulf of Mexico north to Cairo, Illinois. The embayment is a wedge-shaped,

down-warped structure composed of stratified sediments and begins mland as a thin

accumulation of clastlc materials, thickening substantially at the Gulf of Mexico. Late and

post-Cretaceous strata fill the trough. Formation of the Mississippi Embayment began at the

end of the Mesozoic era with the onset of renewed subsidence of the underlying Reelfoot

rift. The axis of the trough (N50oE) roughly parallels the current course of the Mississippi
River.

Cyclic Pleistocene glaciation has been dlrectly or indirectly responsible for the origin,

character, and distribution of virtually all of the Quaternary deposits and formations in the

Mississippi Embayment. Although continental ice sheets did not actually extend into the

Lower Mississippi Valley area, they were responsible for reworking preglacial drainage and

creating the southward-trending river and valley, which subsequently carried large

volumes of glacial meltwater and outwash Equally important controls were exerted by
cyclic glacmtlon in the form of major changes m base levels of erosion and deposition and
the form of chmatlc changes (Saucier, 1974)
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The New Madrid seismic zone is located at the northern end of the Mississippi Embayment

and is the most seismically active area in the central and eastern United States. At least two

great earthquakes occurred in tins area in 1811 and 1812, and more than 2,500

microearthquakes have been recorded since 1974. Johnston and Nava (1985) have estimated

a recurrence interval for great earthquakes in the Memphis area to be 425 to 675 years, with

a recurrence interval of 70 years for moderate earthquakes.

2.3.1.3 Geologic Units

Recent work by Kmgsbury and Parks (1993) and Parks and Carmlchael (1988) provides

insight into the geologic and hydrogeologic setting associated with the Dunn Field. Table 2-

I summarizes regionally important post-Cretaceous geologic units and their hydrogeologic

significance Figure 2-5 shows a general geologic cross section of the Memphis area from

Parks (1990). The geologically youngest strata in the Memphis area (from the Quaternary

and Tertiary periods) are composed of loosely consolidated deposits of marine, fluvial,

fluvioglacial, and deltaic sediments. In Tennessee, unconsolidated sediments (Cretaceous

through Quaternary) reach their maximum thickness at Memphis, where they range from
2,700 to 3,000 feet.

Several locally significant geologic units are underlying or near Dunn Field. These

formations are: Alluvium, Loess, Fluvial (Terrace) Deposits, Jackson Formation/Upper
Claiborne Group, Memphis Sand, Flour Island Formation, Fort Pillow Formation, and Old

Breastworks Formation. Those formations significant to the Memphis Depot area are

described in the following paragraphs.

The Memphis Depot area is commonly underlain by Quaternary-age loess, which comprises

the uppermost soil horizon where it is undisturbed or not backfllled with other materials

Loess is typically a semi-cohesive eohan deposit composed of silt, silty clay, silty fine sand,

and mixtures thereof. Loess mantles the ground surface over wide areas of the central
United States and usually occurs above fluvial (terrace) deposits Within the central U.S.,

the loess deposits along bluffs overlooking the Mississippi Alluvial Plato are the thickest.

Maximum thickness is reported to be about 65 feet; this unit thins considerably toward the

east. Locally, the loess may contain thin, discontinuous, free sandy layers enclosed within

silts and silty clays

Underlying the loess are Quaternary- and possibly Pliocene-age fluwal deposits that occur
beneath uplands and valley slopes of the Gulf Coastal Plato and are remnants of ancient

alluvial deposits of either present day streams or an ancient drainage system. Fluvial

deposits in the greater Memphis area consist primarily of sand and gravel with minor lenses

of clay and thin layers of iron oxide cemented sandstone or conglomerate. These fluvial
deposits range from zero to over 100 feet in thickness. Formation thickness is highly variable

because of erosion surfaces at both top and base According to Graham and Parks (1986),
fluvial deposits may be locally absent. However, these deposits represent the upper aquifer

at Dunn Field, hereafter referred to as the "fluvial aquifer."

The Late Eocene Jackson Formataon and upper part of the Claiborne Group lie beneath the

fluvial (terrace) deposits. The upper Clalborne consists of the Jackson, Cockfield, and Cook

Mountain Formataons. According to Kingsbury and Parks (1993), the Jackson and the

Cockfield Formations cannot be reliably subdivided because of hthologlc similarities in the
subsurface of the Memphis area The thickness of the Jackson Formation varies within
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literature describing the formation Kmgsbury and Parks (1993) report a range of zero to 50
feet, while Parks and Carmlchael (1988) report a thickness ranging from zero to 150 feet

Where the Jackson Formation is present, the Cockfield may be from 235 to 270 feet m

thickness. In other places, extensive erosion has caused the thickness to be highly variable.
In most areas of the Memphis Depot, clay layers within the Jackson or Cockfield Formation

constitute the base of the unconfined fluvial aquifer, however, there are areas where these
clay layers are absent.

In most of Memphis, the Cockfield Formation consists of sand, slit, clay, and lignite, and is
considered part of the upper confining umt for the Memphis aquifer. In some areas, the

Cockfield Formation contains sands that comprise the Cockfield aquifer. (Kingsbury and

Parks, 1993). The Cockfield Formation is typically composed of clay and silt in the upper
part and sand in the lower part, although locally this may be reversed (Parks and

Carmichael, 1988). Lignite beds, up to 10 feet in thickness, occur in the clays, silts, and

sands. The base of the Cockfield Formation is faulted and dips to the west at a rate of 10 to

40 feet per mile. The Cockfield aquifer normally is confined, but locally may contain water

that is unconfined (Parks and Carmlchael, 1988). The Cockfield aqmfer provides water for
some public and industrial uses.

The Cook Mountain Formation is the lower confining unit to the Cockfield and generally

consists of clay, silt, and sand. Kingsbury and Parks (1993) report a thickness range of zero

to 50 feet m the Memphis area, while Parks and Carmichael (1988) report a thickness
ranging from zero to 150 feet over the west Tennessee area. The Cook Mountain, Cockfield,

and Jackson Format*on sequence serves as the upper confining umt to the Memphis aqmfer.

According to Kingsbury and Parks (1993), fine to very coarse sand, with lenses of clay, silt,

and hgnite comprising the Memphis Sand were deposited during the Early and Middle

Eocene time when streams carried extensive quantities of sand and gravel into the

Mississippi Embayment area. The Memphis Sand Is composed primarily of thick-bedded,

white to brown or gray, very f*ne-grained to gravelly, partly argillaceous and mlcaceous

sand Lignitic clay beds constitute only a small percentage of total th]ckness. The Memphis

aquifer comprises the Memphis Sand. The Memphis Sand ranges from 500 to 890 feet in

thickness, and the depth to the top of the Memphis aquifer in the area ranges from

approximately 120 feet to 300 feet bgs. It is thinnest in the northeastern part of the Memphis

area m northwestern Fayette County, Tennessee, and thickest near the Mississippi River in

southwestern Shelby County, Tennessee, (Nyman, 1985). The City of Memphis obtains its

drinking water from this aquifer. The base of the Memphis aquifer dips to the west at a rate
of 20 to 50 feet per mlle.

Graham and Parks (1986) present several lines of ewdence to suggest that the Jackson

Formation/Upper Claiborne Group is not laterally continuous throughout the Memphis

area In some areas, the Memphis Sand is directly overlain by the alluvial or fhiwal deposits,

permitting downward vertical leakage from shallow water-bearing zones into the regional
Memphis aquifer.

Cross-sections, based on discovery wells located near the Memphis Depot, presented by

Kingsbury and Parks (1993) prowde reformation about the regional geology of the Memphis

area. The cross-sections mchide lithologic logs from discovery wells Sh J-104, which is less
than 2 miles due west of Dunn Field and Sh:J-167, which is about 2 miles southwest of the

southwest corner of Dunn Field (Figure 2-6) The hthologlc log for well Sh:J-104 shows an
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approximately 75-foot thickness of loess and fluvial deposits, underlam by a 40-foot

thickness of the Cockfield Formation. The Cook Mountain Formation Is approximately 75

feet truck m this well and is underlain by the Memphis aqmfer at elevation 46 feet above

mean sea level (msl). The Memphis aquifer is several hundred feet thick at this well

location. The lithologic logs for Sh'J-167 show an approximate 100-foot thickness of loess

and fluvial deposits followed by approximately 70 feet of the confining Cook Mountain

Formation; the Memphis aquifer begins below the confming Cook Mountain Formation at

an elevation 85 feet above msl The Cockheld Formation was not found m this boring.

2.3.2 Dunn Field Geology

This section focuses on the stratigraphy and geology at Dunn Field, based on lithologic logs
from soil borings drilled within and adjacent to Dunn Field. The geology was investigated

by reviewing pubhshed geologic reformation, previous work (Law Environmental, 1990a),

and results of field investigations performed by CH2M HILL m the winter of 1996, fall of

1998, spring and summer of 1999, and fall and winter of 2000.

Stratigraphic definitions used in this report are based on local interpretations of stratigraphy

and may not exactly correspond to definitions published in previous reports for the

Memphis Region.

The four uppermost stratlgraphic units underlymg Dunn Field are (in descending order):

• loess, including surface soil;

• fluwal deposits;

• Jackson Formation/Upper Claiborne Group (the Jackson [ff present], Cockfield, and

Cook Mountain Formations); and

• Memphis Sand.

Each of the units is further discussed in the following sections. Figure 2-7 presents a

reference and summary of the lithologles associated with the deepest monitoring wells and

soil borings at the Memphis Depot

2.3.2.1 Loess

The uppermost geologic unit at or near ground surface at Dunn Field is loess deposits,

consisting of brown to reddish brown low-plasticity clayey silt (ML) or low-plasticity silty

clay (CL). Portions of the loess may also be described as fine sandy clayey silt. Based on

data from the monitoring well installation effort, the loess is continuous throughout the

entire Memphis Depot area. The loess deposits range from 10 feet thick at MW-55

(southwest of Dunn Field) to 36 feet thick at MW-74 (western boundary of Dunn Field) and

are on average about 20 to 30 feet thick The silts and clays that comprise the loess deposits

are shown in Figures 2-8a through 2-8m. Figure 2-8a, which depicts a west-east oriented

cross-section across the northern portion of Dunn Field, shows that the loess deposits are on

average 28 feet thick from east to west across Dunn Field. The loess thickens slightly to 32

feet west of Dunn Field in the area of MW-76 before thinning to 17 feet at MW-44; these

wells are located 1,550 feet west and 2,100 feet northwest of Dunn Field, respectively.

F_gure 2-8b presents a southwest to northeast oriented cross-section of the southern port_on

of Dunn Field. In this wew, the loess deposits are consistently 28 feet thick across Dunn
Field However, the loess deposits thin to approximately 16 feet at MW-58 along the
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southwestern boundary of the site. The loess thickness increases though to approximately
30 feet about 165 feet southwest of this pomt at MW-56. Further southwest and on to the MI,

the loess deposits are thin to approximately 10 feet at MW-55 but are 30 feet thick at MW-19,

which is located about 1,425 feet southwest of the Dunn Field boundary.

To the west of Dunn Field, the loess deposits are on average approximately 20 feet thick (see

Figure 2-81). In comparison to the thickness measurements along the eastern boundary of
Dunn Fmld, the loess appears to thin towards the west, however, there are variahons in

thickness throughout the unit and the loess can be found to be thicker than 28 feet west of
Dunn Fmld.

2.3.2.2 Fluvial Deposits

Fluvial deposits underhe the loess and were encountered at all drilling locations on and

around Dunn Fmld. The fluvial deposits are connnonly underlain by a thick clay unit of the

Jackson Formahon/Upper Clalborne Group. The unit is composed of two generahzed layers

that can be identified throughout the subsurface of the Dunn Field area (as shown m Figures
2-8a through 2-8m):

• Reddish brown silty sandy clay to a clayey sand; and

• Yellow brown, orange brown, and red, poorly to well graded (less than 5 percent silt or

clay), fine- to coarse-grained sand and orange brown gravelly sand to sandy gravel.

The upper layer is a silty, sandy clay that transitions to a clayey sand deposit. This layer

represents a transition zone between silt-dominated loess and sand and gravel of the fluvial

aquifer. Within the Dunn Fmld boundaries, this layer ranges from about 3 feet thick at

MW-56 (southwest corner of Dunn Field) to 20 feet thick at MW-58 (southwest corner of
Dunn Field).

Underlying this upper layer is a second umt composed of layers of sand, sandy gravel, and
gravelly sand The sand layers generally have a bright orange to dark red coloration and

range from poorly graded to well graded, fine- to coarse-gramed, and very well sorted to

poorly sorted quartz grains. The unit trends downwards to layers that are poorly graded

and are tan to brownish yellow. Overall, the sand layers show a coarsening downwards into

a gravelly sand, with chert being the primary gravel conshtuent Gravel sizes range from
small pebbles (1/2 inch) up to gravel at an average diameter of 4 inches. Interbedded within

the sandy llthologies are clay layers that range from thin lamlnahons to thick discrete

interbeds ranging from one inch to one foot. According to Selley (1982), the coarsening

downward sequences and lateral facies changes over short distances are indicative of fluvial
deposits.

This second unit has an average thickness of approximately 40 feet underneath Dunn Field

and along the eastern and western boundaries, as shown on Figures 2-8a, 2-8b, and 2-8e. As

shown on Figure 2-8c, east of Dunn Field the second sand umt at MW-53 Is approximately
44 feet thick. This reduces to approximately 28 feet at MW-51, which is located offsite at the
northern end of Dunn Field. West of Durra Field, the thickness of the second sand umt

varies wMely, ranging from 36 feet at MW-41 to over 73 feet at MW-40. Based on Figure 2-

8f, the sand umt at MW-40 is thicker because it appears to be part of an erosional trough.
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As described above, the fluvial deposits are commonly underlain by a thick clay of the

Jackson Formation/Upper Claiborne Group. This unit is described within this report as a

clay confining umt. However, as shown in Figures 2-8e, 2-8g, 2-8h, 2-81, 2-8j, 2-8k, and 2-81,

the clay is not present and the second sand unit is underlain by another sand layer that is

reportedly part of the Jackson Formation/Upper Claiborne Group.

Most samples collected for mechanical testing were taken from within the fluvial deposits.

Geotechnical analysis confirmed the primary field classification as poorly sorted sands and

gravels (SP). Gram size analysis of sands and gravels sampled near the base of the fluvial

sand (about 5 feet above the Jackson Formation/Upper ClaIborne clay confining unit)

underlying Dunn Field, indicated that average gravel, sand, and silt/clay fractions were 15

percent, 79 percent, and 6 percent, respectively (CH2M HILL, 1997a). Sieve analysis data

collected during the 2000 field investigation showed a strong correlahon with this data. The

average gravel, sand, and silt/clay fractions were 13 percent, 84 percent, and 3 percent,

respectively.

2.3.2.3 Jackson Formation/Upper Ciaiborne Group

The Jackson Formation/Upper Claiborne Group was encountered at most of the monitoring

well and soil boring locahons at Dunn Field. Within the uppermost zone of this Group, a

clay unit was encountered directly below the fluvial deposits at most locahons. Regionally,

much of this uppermost unit (also known as a confining unit) is represented by a distinct

stiff, gray, low- to high-plasticity lignitic clay separating shallow water-bearing zones from

underlying major aquifers (Nyman, 1985) Locally, the clay umt mimics the regional

characteristics and is represented by an orange to gray coloration. Clayey soils interpreted

as part of the Jackson Formation/Upper Clalborne Group were penetrated underneath the

Dunn Field area in soil borings, STB-6 and -7, and monitoring wells, MW-36, -37, and -67.

Where present, the maximum known thickness of this confining unit was 92 feet in MW-36.

The upper clay unit of the Jackson Formation/Upper Clalborne Group is, based on boring

log data, continuous underneath the Dunn Field boundary except for a gap that appears

between monitoring wells MW-56 and MW-34 (and extends to the south, into the MI) at the

southwestern boundary of Dunn Field Offsite there are gaps in the clay the west (at

MW-43) and northwest (at MW-40) of Dunn Field. These gaps are windows down to the

upper part Jackson Formation/Upper Claiborne Group or the intermediate aquifer

underlying the fluvial deposits.

The intermediate aquifer, which is an informal reference used in thtis report to signify the
uppermost aquifer beneath the fluvial deposits, is located within the Jackson

Formahon/Upper Claiborne Group or the Cockheld Formation and possibly in the upper

part of the Memphis Sand Although observed to be confined by the uppermost clay in the
Jackson Formation/Upper Clalborne Group, the aquifer also has been observed to be locally

unconfined and in contact with the fluvial aquifer

Th|s absence of the clay confining unit may be attributable to post-Eocene erosion of the clay

surface Kingsbury and Parks (1993, p. 6) indicate that local relief m the erosional surface

comprising the base of the Tertiary Memphis Sand varies from 50 to 80 ft A 100-ft variation

m the clay surface at the Depot (Figure 2-9) may be too extreme for erosional processes in
the post-Eocene fluvial environment and, with limited data, this comparison is speculative

Kingsbury and Parks (1993) also state that a slrmlar orientation of areas where the clay

P _14B07 I\RI REPORT%REV 1 DUNN FIELD RI REPORTkSECTION 2_SECTION 2 (REV 2) DOC 2_9



702 58
MEMPHIS DEPOT DUNN FIELD RI - REV 2 07102

confining unit is absent and other depressed clay features suggest erosional anomalies that

could be fault-controlled. Normal faults m the Memph]s area with vertical d]splacements

range from 50 to 150 ft. Other possibilities for this absence mclude a depositional break.

2.3.2.4 Memphis Sand

Local strahgraphic data from the Allen Well Field, located approximately I to 2 males west

of Dunn Field, were evaluated to characterize the stratigraphy of the Memphis Sand

(Kingsbury and Parks, 1993). At well Sh:J-104, the top of the Memphis Sand is at an

elevahon 46 feet msl. MW-67 is the only momtormg well completed m the Memphis Sand

associated with Dunn Field. Soll boring logs indicate approximately 80 feet of alternating

silt and clay layers from 21 to 101 feet msl Below the alternating silt and clay layers, a fine

to medium grained, gray, sand occurs to the borehole termination depth of 0 5 feet msl. The

screened interval of MW-67 ranges from 3 2 to 18.2 ft msl.

2.4 Soils

According to the Soll Survey for Shelby County, Tennessee (USDA, 1970), four distinct surface
soil umts have been mapped at Dunn Field. The distribution of these units relative to the

installation ]s illustrated in Figure 2-10. A brief descriphon of each unit follows:

Falaya Silt Loam (Fm). This soil unit may have originally developed as a narrow strip of

alluvium occupying a bench above a stream channel The unit has been mapped on a
small portion of northern Dunn Field. The Falaya Silt Loam is generally described as a

silt loam, with poor-to-moderate drainage, and possessing a shallow water table and
typically low-to-moderate permeabilities.

Graded Land (Gr). This soft umt has been artificially developed from silty native upland

materials as a result of numerous land use changes throughout the installation's

operational history. The umt generally consists of silty sandy clay or clayey sandy silt,

and permeab|lity _s reported to be h_ghly variable. It is significant to this study because
it occupies more than 90 percent of Dunn Field's land area.

Memphis Silt Loam (MeB). This unit has developed m silty native upland materials on
low hilltops, benches, and adjacent gradual slopes. The unit is described as a silt loam or

silty clay loam. The Memphis Loam is well drained and possesses low-to-moderate
permeabilities. This unit is located in north Dunn Field.

Memphis Silt Loam (MeD2). This unit has developed in silty native upland material on

intermediate slopes and benches and is described as a silt loam or a silty clay loam. The
Memphis Silt Loam is deep and well drained, and possesses low-to-moderate
permeab|lities This unit is located in north Dunn Field.

Table 2-2 summarizes the engineering use data for each soil unit mapped in the Dunn Field

area. USDA texture, Umhed Soil Classification System (USCS) symbols, estimated
permeability, and likely use constraints are described for each of the five soft units.
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2.5 Hydrogeology

2.5.1 RegionalHydrogeology

Information describing the groundwater conditions and resources of Shelby County was

obtamed from Wells (1933), Moore (1965), Terry et al. (1979), Graham and Parks (1986), and

Kingsbury and Parks (1993). Information about fluvial aquifer water quality was derived

from McMaster and Parks (1988).

2.5.1.1 Hydrogeologic Setting

The region's hydrogeologic setting consists of a series of thick, generally unconsolidated

sedimentary units deposited in a broad trough or syncline (Misslsmppi Embayment). The

trough's greatest depth is defined by its axis, which extends N50oE in an alignment

generally following that of the Misslssippi Rwer. The trough dips southward along its axis.

Large-scale sedimentary units deposited within tl'us structural feature tend to thicken from

east to west where they reach their greatest accumulation, at the axis, and tilt gently

southward, following the trough's orientation.

Individual sedimentary sequences have been deposited in the trough, roughly following its

physical orientation. The most permeable of these units are identified as aquifers and the

least permeable are termed "confining umts."

2.5.1.2 Principal Aquifers

The Memphis area is located within a region that includes several aqmfers of local and
regional importance These aquifers are identified m descending order from ground surface

to the Memphis Sand:

• Alluvial and fluvial aquifers

• Intermediate aquifer

• Memphis aquifer

These aquifers correspond to the geologic umts described previously. The alluvial aquifer's

distrzbutzon is limited to the channels of primary streams; therefore, it does not occur at

Dunn Field. The fluvial, intermediate, and Memphis Sand aquifers underlie the Dunn Field

area and are discussed m following subsections.

2.5.2 DunnFieldHydrogeology
Site-specific hydrogeologic conditions were investigated using physical mspection, test

borings, groundwater quahty data, monitoring well installation, and direct measurement of

m-situ hydrauhc properties (Law Environmental, 1990a). Figure 2-11 depicts the

groundwater momtoring well locat*ons across Dunn Field.

2.5.2.1 Fluvial Aquifer

The uppermost aquifer at Dunn Field is the unconfined fluvial aquifer, consisting of
saturated sands and gravelly sands in the lower portion of the fluvial deposits. Recharge to

this umt ]s primarily from the infiltrat|on of rainfall (Graham and Parks, 1986) Discharge

from the fluvial aquifer is generally directed toward underlying umts m hydraulic

commumcation with the fluwal depos*ts, or laterally into adjacent stream channels. The
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fluvial aquifer provides water for domestic and farm wells in rural areas (Kingsbury and

Parks, 1993), but is not used as a drinking water source wlthm the City of Memphis,

including the area surrounding the Depot.

The low-permeability uppermost clay of the Jackson Formation/Upper Claiborne Group

serves as the base of the fluvial aquifer at most locations. During the field work for this RL

six Shelby tube samples were collected from the top of the uppermost clay confining unit

and were analyzed for triaxml permeability These samples indicated the clay has very low

permeabihty, with maximum, mimmum, and average hydraulic conductivlties of 2.5X10 -7,

1.2x10-s, and 6.4x10 -s cm/sec, respectively. Therefore, the uppermost clay in the Jackson

Formation/Upper Claiborne Group, where present, constitutes a hydraulic barrier to
downward migration of groundwater in the overlying fluvial aquifer.

Continuous core obtained from wells drilled using the rotasonic method indicate perched

groundwater also exists in the vadose zone of the fluvial aquifer deposits usually above

small clay lenses or laminae. However, these perched water zones are isolated, are probably

ephemeral, and are not considered part of the regional water table of the fluvial aquifer.

Saturated thickness of the fluvial aqmfer is variable across Dunn Field and is controlled by

the configuration of the uppermost clay in the Jackson Formation/Upper Claiborne Group.

Maximum saturated thickness ranges between 10 and 20 feet above the clay surface m Duma

Field. Groundwater flow directions within the unconfined fluvial aqmfer are depicted on
Figure 2-12A, based on measurements taken in November 2001. In general, the fluvial

aquifer flows in a western direction, wl-uch follows the contours of the uppermost clay

confining unit in the Jackson Formation/Upper Claiborne Group.

The configuration of the clay confining unit, and resultant potentlometnc surface presented

in this report, has changed from that previously published (CH2M HILL, 1997a) due to data

obtained through the mstallation of MW-67, a 275 ft deep monitoring well set into the top of

the Memphis Sand, as well as soil boring STB-14. During the drilling of these borings, the
clay confining unit was encountered at higher elevations and, therefore, does not show a

"depressed" potentiometric surface in this area, as previously reported. The generally

western direction of groundwater flow across Dunn Field has not changed from that

previously reported. However, cross-sections (Figures 2-8j and 2-81) suggest the clay
confimng unit, in vicinity of MW-43 to STB-14 to MW-55, ending around MW-34 (west to

east), creates a groundwater limited-flow boundary or area of "no significant saturated
thickness" (NSST) (Figure 2-12A). An area of NSST is defined as an area where the surface

of the upper clay confining unit intersects and exceeds the surface of the fluvial aquifer.
These conditions "pinch out" the fluvial aquifer and create unsaturated conditions above the

clay confining unit. Momtoring wells 41, 55 and 56 are located on the northern side of the

NSST boundary and have fluvial aquifer thickness' of 1 39, 2.12, and 2.62 feet, respectively,

as measured on January 10, 2001. In areas where the fluvial aquifer is thm (<1 feet), the

hydraulic head cannot sustain a measurable water table if a steep top-of-clay gradient

occurs. Like the NSST zones, fluvial deposits m the vicinity of MW-34, MW-40, and MW-43

are not saturated. In these areas, soil borings have confirmed the absence of a clay unit

directly below the fluvial deposits, this absence allows recharge water to vertically percolate
into the lower aquifer(s). Where the fluwal aquifer is present, the potentiometric surface

surrounding MW-34, MW-40 and MW-43 indicates groundwater flow directed toward these
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areas. However, localized NSST zones around these areas where the upper confining clay is

present hkely impedes groundwater flow into lower aquifers

Prior to groundwater extractmn, groundwater levels within the fluvial aquifer were

generally observed to fluctuate over an elevation change of approximately one foot or, on

average, 28 percent of the saturated thickness of the fluvial aquifer. These groundwater level

fluctuations in the fluvial aquifer beneath Dunn Field were attributed to seasonal variations.

However, based on depth to water measurements, water level elevations onsite and offsite

have since decreased an average of 3.47 feet within the fluvial aquifer. The reduction in the

saturated thickness of the fluvial aquifer may be attributable to the extraction of

groundwater from the fluvial aquifer since 1998 as well as a reduction of the annual rainfall

for the years of 1999 and 2000 For the most part, the degree of groundwater thickness

reduchon does not appear to have changed the general flow directions across Dunn Field,

except in the areas near the groundwater recovery wells.

Area groundwater and surface water levels were compared to evaluate the possibility of

groundwater discharge to surface waters at or near the Depot. Based on a generalized

hydrogeologlc cross section, groundwater elevations fall well below local stream base

elevations in the victory of the Depot, therefore, the fluvial deposits do not appear to
contribute to the stream base at this location. The higher elevation of both Cane Creek and

Nonconnah Creek in relation to the groundwater table indicates that the water in the two

creeks would most hkely contribute water to the fluvial aquifer.

2.5.2.2 intermediate Aquifer

The intermediate aquifer underhes the Memphis Depot and, based on soil borings installed

during the RI investigation, this aquifer is separated from the fluvial aquifer by the clay

confining unit; limited contact between the two aquifers occurs in areas near MW-34, -40,

and _t3 where the clay confining umt is absent. Based on the hthologic log of MW-67, the

intermediate aquifer is composed of interbedded sand, silt, and clay.

Aquifer tests conducted during August 1997 indicate the hydraulic conductivity for the

intermediate aquifer is similar to the fluvial aquifer with conductlwtles of 1.3x10 -3 (MW-34)

and 5.4x104 (MW-40) cm/sec. Away from the Influence of recharge from the fluvial aquifer

through areas where the clay directly underlying the fluvial deposits is absent, water level

elevations in the intermediate aquifer are approximately 150 feet msl with a general

westward flow toward the Allen Well Field (Figure 2-12B)

2.5.2.3 Memphis Aquifer

The Memphis aquifer 15reported to underhe the entire Memphis area and is separated from

the fluvial aquifer by the intermediate aquifer. The Memphis aquifer contains groundwater

under strong artesian (confined) conditions Locally, extensive pumping has lowered water

levels considerably. The top of the Memphis aquifer potentiometric surface at MW-67, the

only well at the Depot that intersects the Memphis aquifer, is 151.59 feet msl. Flow in the

unit is generally westward, toward the Allen Well Field, a major local pumping zone

The Memphis aquifer is reported to derive most of its recharge from its outcrop area.

Located to the east of Memphis, this outcrop area forms a wide northeast-trendmg belt that

extends from east of Shelby, Fayette, and Hardeman Counties northeast across much of
western Tennessee.
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2.5.3 Hydrogeologic Interactions

As noted above, Graham and Parks (1986) present evidence to suggest that the Jackson

Formahon/Upper Clalborne Group is not laterally continuous throughout the Memphis
area In some areas, the Memphis aquifer is directly overlam by the alluvial or fluvial

deposits, permitting downward vertical leakage from shallow water-bearing zones into the

regional aqmfer. Bell and Nyman (Graham and Parks, 1986) estimated the quantity of this

downward leakage to be on the order of 2 million gallons per day (mgd). This estimate is

drawn from a comparison of the potenhometric surfaces of the Memphis aquifer and the
fluvial aquifer.

Vertwal leakage through the Jackson Formation/Upper Claiborne Group may be possible
where this unit is discontinuous, because of the significant poslhve head difference between

the two aquifers. The clay confining umt also has interbedded, discontinuous lenses of

permeable fine sand and hgnite, which may promote downward leakage

2.5.4 Groundwater Flow Velocities

As discussed in Section 2.5.2.1, groundwater from the fluvial aquifer appears to be "pinched

out" in several areas due to the surface elevahon of the clay confining umt exceeding or

equaling the elevation of the water table. In situations where the water table is slightly

higher than the top of clay and the surface of the confining clay has a steep slope, capillary

forces and lack of hydraulic head may cause available water to become "trapped" m soil
pores. These con&hons create a hydraulic barrier or NSST zone and, therefore, have no

groundwater flow velocities. Within the fluvial and intermediate aquifers, groundwater

flow velocities were calculated based upon data gathered from slug tests and aquifer pump

tests. The range for groundwater velocity was estimated at 0.12 foot/day to 1 69 feet/day
assuming the following parameters:

• Hydrauhc gradient = ranges from 0.0017 foot/foot to 0.023 foot/foot along the western
boundary of Dunn Field,

• Hydraulic conductivity = 22.11 feet/day [(based on the average hydraulic conduchvity

for the fluvial aquifer reported m the Final Groundwater Characterization Data Report
(CH2M HILL, 1997a)]; and

• Effective porosity = 0.3.

Figure 2-13 presents the distribution of hydraulic conductiwty data obtained by slug testing
and summary statistics from wells located on Dunn Field. Slug test procedures used were

those described by Law Enwronmental (1990a) and by CH2M HILL (1997a). In 1992, a

pump test was performed by Environmental Science and Engineering (ESE)(1994) in the

northwestern portion of Dunn Field (MW-3) to measure hydrogeologic parameters needed

for design of the Dunn Field groundwater extraction system. The average hydraulic
conductivity value obtained via pump testing of the fluvial aquifer, 3 5x 10-2, is about an

order of magnitude hlgher than the values obtained by slug testing.
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2.5.5 Geochemical Characterization

2.5.5.1 Regional Water Quality

In a study of water quahty of the fluvial aqmfer in the Memphis area by McMaster and

Parks (1988), samples from 28 wells were analyzed m 1986 and 1987 for selected trace

inorganic constituents and synthetic orgamc compounds. During the study, seven

addlhonal wells were installed m Memphis Light, Gas, and Water (MLGW) wellfields.

Figure 2-14 presents a map showmg the locahons of the Allen Well Field momtormg and

production wells. Samples from these wells were analyzed for the same constituents. The

authors concluded that water from the fluvial aquifer has low concentrations of dissolved

solids, generally is moderately hard, and has low concentrations of iron. The MLGW field
study indicated that all major and trace inorganic constituents m the fluvial aqmfer were

w_thin the known range of values for natural, uncontaminated water. Synthetic orgamc

compounds were not detected in any of these MLGW samples.

Dunn Field is located east of the Allen Well Field, one of six pumping centers owned and

operated by MLGW. The Alien Well Field draws water from the Memphis aquifer, which is

the potable water source for the City of Memphis and most of Shelby County. Studies in the

vicinity of the Allen Well Field have implied that areas of hydraulic interconnection may

exist in the clay confining layer overlying the Memphis aquifer, which may allow migration

of contaminants from water table aquifers (Graham and Parks, 1986). Of the 33 Allen Well

Field wells, 13 he within one mile of Dunn Field (see Figure 2-14).

In 1988 and 1989, analyses of groundwater samples from wells within the Allen Well Field

indicated no contarmnants exceeding drinkmg water standards When analyzed during

1988, samples from wells 113, 114, 115, 117, 118, and 138, all of winch lie within one mile of

Dunn Field (see Figure 2-14), did not contain VOCs above laboratory detection limits. In
1988, MLGW detected low levels of chlorinated solvents in Allen Well Field wells 126, 127,

and 128. At that time, MLGW offlcmls beheved the source of contammatlon was an industry

located close to the three wells They did not consider Dunn Field a potential source because

it was located more than a mile from the problem wells, and wells located closer to Dunn

Field d_d not exhibit contarmnatlon. The wells were resampled in 1989 and continued to

have detectable levels of chlorinated compounds. VOCs have been detected in samples from

Well 126 in 1999 and 2000 as well. One of the three wells is no longer used (Well 127), while

the other two are used only during periods of peak demand (Memphis/Shelby County

Groundwater Control Board Meeting, 1993). MLGW officials contmue to beheve that the
detection of VOCs in wells at the Allen Well Field is attributable to industries closer to the

well field than Dunn Field.

Table 2-3 shows levels of contaminants detected in the Allen Well Field wells in comparison

to these same constituents detected m Dunn Field momtormg wells Tables 2-4 and 2-5 show

the analytical results for the operating produchon wells and the "IT-" series wells m the

Allen Well Field. In addlhon, Table 2-4 contains data for the years 1999 and 2000. It is

important to note that the Allen Well Field wells are screened in the Memphis aquifer and

that the eastern-most wells (closest to Dunn Field) have not exhibited VOC contamination.

The USGS has also analyzed groundwater from selected wells m the alluwat and fluvial

deposits in the Memphis area. One well, SH:J-171, is located near the Allen Well Field and is

screened m the fluvial aquifer at a depth of 71 feet bgs. The results of analyses for dissolved
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metals and VOCs are summarized in Table 2-6 (Graham and Parks, 1986). No levels of

metals or VOCs exceeded drinking water standards for contaminant concentrations.

However, the metals data are not directly comparable to data from Dunn Field momtoring

wells, because wells at Dunn Field were analyzed for total metals rather than dissolved
metals.

2.5.5.2 Survey of Potential Sources of Offsite Groundwater Contamination

In December 1994, a tour of the faohties near the perimeter of the Depot was conducted

with Ulysses Truitt, former Depot employee and current Restoration Advisory Board (RAB)

member, and CH2M HILL staff. The objective of the tour was to identify industries that

could be a source of organic compounds m groundwater or might be additional users of

groundwater from the fluvial aquifer The tour revealed the following in the area

surrounding Dunn Field: three manufacturing operations, three paintmg and body shop
facilities, one uniform cleaning facility, two gas stations, and two reclamahon and salvage

faolities. The faclhties are mapped and further described in Appendix A of the Memphis

Depot Main Installation RI Report (CH2M HILL, January 2000) A records search conducted

by Agency |nformahon Consultants (AIC) and TDEC revealed that TDEC had records of 22

facilities within a 2-mile radms of the Depot.

2.5.6 InterimGroundwaterRemedialAction

During the Law RI, monitoring wells were installed on and around Dunn Field. Several

groundwater samples collected from monitoring wells at Dunn Field contained levels above

regulatory limits for VOCs and metals. In 1993, ESE submitted an engineering report,

Removal Actwnfor Groundwater, for the Depot. This report was submitted to meet the

requirements of the engineermg evaluation/cost analysis (EE/CA) under CERCLA and the

National O11 and Hazardous Substances Pollution Contingency Plan (NCP) for a non-time

cnhcal removal. The report evaluated a variety of technologies, previously presented in the

1990 RI/FS, that would treat contaminated groundwater in the fluvial aquifer to prevent
possible human exposure.

In August 1995, CH2M HILL submitted an interim Record of Decision (ROD) for mtenm

action of the groundwater at Dunn Field to the regulatory agencies for approval. The ROD

provides the basis for the following major design components associated with the Interim

Remedial Achon (IRA) for Dunn Field.

* Installing recovery wells along the groundwater plume;

• Obtaining &scharge perrmts for disposal of recovered groundwater to the T E. Maxson

wastewater treatment plant or mumcipal sewer system;

• Operahng the system of recovery wells untd contaminant concentrations are reduced to

acceptable levels or until the final remedy is m place; and

• Performing a chemical analysm to monitor the quahty of the discharge in accordance

with oty discharge permit requirements

The design for the complete 13-well groundwater extrachon system was hnahzed m August
1997. A phased installation was planned with the performance of the first seven wells used
to evaluate placement of addzhonal wells Installatmn of the first seven extraction wells and
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construction of the conveyance system and hookups to the City of Memphis sanitary sewer

system were completed m October 1998. The layout of the extraction pumps and water

conveyance piping is shown m Figure 2-15. The system became continuously operational in

early November 1998. In October 2000, four additional extraction wells, RW-1, RW-1A, RW-

1B, and RW-2, were installed and were connected to the existing extraction system m

February 2001. Quarterly and monthly status reports on the system are published by the

Operation and Maintenance (O&M) contractor and these reports placed into the Memphis

Depot information repository.

Groundwater samples have been collected from the extraction system since the initial start-
up. The samples have been analyzed for the chemicals listed m Table 2-7. The maximum

and average chemical concentrations are compared to values permitted to be discharged to

the City of Memphis sewer system. Generally, the maximum measured concentrations are

about half of the permitted discharge values. Methylene chloride, bis(2-

ethylhexyl)phthalate, and di-n-butyl phthalate concentrations periodically exceeded the

permitted monthly maximum discharge levels for the City of Memphis. The concentrations

are suspect, however, because these compounds are commonly associated with laboratory

contaminants and plastics

Discharges from the system are summarized in Figure 2-16. The flow rate from the first

seven wells at system startup was about 250 gallons per minute (gpm) but steadily declined

to the current discharge of about 80 gpm. As additional wells have been brought on-line, the

rate of dechne has slowed, but has not stopped. Water levels in surrounding monitoring

wells have been reduced by as much as 4 5 feet, indicating a general dewatering of the

fluvial aquifer at Dunn Field

From November 4, 1998 through March 31, 2001, the system has pumped approximately

88,650,736 gallons of fluvial aquifer groundwater from Dunn Field. The mass of VOCs

removed from each pumping well was estimated by multiplying the concentration of VOCs

in each well's pumped groundwater, based on quarterly groundwater quahty data, by the

well's integrated discharge over the same quarter. The cumulative extraction rate for total

VOCs, summed for currently active pumping wells, is shown on Figure 2-16. Through

September 30, 2001, a total of 299.27 pounds of VOCs have been removed. Well-specific

trend analysis of extracted VOC compounds is further discussed in Section 14.5.

The nature and extent of groundwater contamination at Dunn Field is presented in Section

14 in two distinct phases: pre- and post-groundwater extraction. Pre-extraction conditions

are first presented to establish the baseline of contamination prior to implementation of the

interim action. Changes to the nature of groundwater flow and the distribution of

contamination due to the influence of the groundwater extraction system are discussed
separately

2.5.7 Hydrogeology Summary and Discussion

The area's shallow aquifer is composed of the fluvial deposits, of which only the lower

extent is saturated. Water levels associated with the fluvial aquifer are approximately 60 to

85 feet bgs and obtain recharge from the infiltration of precipitation. A fluvial aquifer water

level map (see Figure 2-12A) was contoured using water levels recorded m November 2001.

Groundwater elevations and hthologic profiles indicate a "no significant saturated thickness

zone" south of Dunn Field in the wcmity of MW-34, STB-13, MW-18, MW-38, and STB-88,
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west around MW43, and northwest around MW-40. These areas are suspected to have a

hydrauhc mterconnectlon between the fluvial aquifer and the underlying mtermedlate
aquifer and Memphis aquifer.

Depressions in the upper clay confimng unit exist west of Dunn Field, near MW-44 and
MW-79 influence the direction of groundwater flow. There are fewer wells east of Dunn

Field, which limits the ability to evaluate the configuration of the clay surface in the vicinity
of MW-45.

The upper clay in the Jackson Formation/Upper Clalborne Group often acts as a lower

confining umt for the fluvial deposits, but this upper clay is absent in discrete areas south,
southwest, and northwest of Dunn Field.

The Memphis aquifer m a regionally significant source of potable water in the Memphis

area This hydrogeologic unit underlies Dunn Field at a depth of approximately 180 feet bgs

and receives most of its recharge from an outcrop area, several miles east of Memphis. Some

recharge is derived from overlying or hydrauhcally communicating umts. An intermediate

aquifer was identified within the Jackson Formation/Upper Clalborne Group or Cockfield

Formation and possibly m the upper part of the Memphis Sand. Although observed to be

confined by the uppermost clay in the Jackson Formation/Upper Claibome Group, this
aquifer has also been observed to be locally unconfined and m contact with the fluvial

aquifer. VOC contammatzon within the fluvial aquifer at Dunn Field has not been detected
within the Memphis aquifer at the Allen Well Field.

2.6 Land Use and Demographics

2.6.10ffsite Land Use

Dunn Field is located in the southern portion of the City of Memphis m an area of widely
varying uses. Figure 2-17 shows the land uses within a 3-mile radius of Dunn Field. To the

north of Dunn Field are the rail hnes of the Frisco Railroad and Illinom Central Gulf

Railroad. A number of large industrml and warehousing operations are located along the

rail hnes in this area, including Kellogg Company; Laramie Tires, Lanigan Storage and Van
Company; the Kroger Company; National Manufacturing Company, Incorporated; and

United Uniforms. A trmngular area lmmedmtely north of the Main Installation (MI), east of
Dunn Field, and bounded by Dunn Avenue, Castfiia Road, and Frisco Avenue, also contains

several industrial firms. Formerly a residentml neighborhood, the area is characterized by

small commercml and manufacturing uses with a few single-family residences remaining

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

developed with numerous small, commercial estabhshments, particularly from Dunn Field

southward to the Airways Boulevard interchange with Interstate 240 Businesses along
Airways Boulevard are typical of highway commercial dlstncts and include convenience
stores, liquor stores, restaurants, used car dealers, and service stations. Other commercml

establishments are located to the north, south, and west of Dunn Field. Most are small

grocenes or convemence stores that serve their _mmedmte neighborhoods.

Dunn Field is also surrounded by residentml developments of varying age. Several large,

multi-family developments are m the area, ranging from an older apartment complex
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(Castaha Heights Apartments) east of Dunn Field along Carver Avenue and Keltner Circle,

to a newly constructed development (Orchid Manor) south of the MI on Ball Road.

Institutional uses include numerous small church buildings scattered throughout the

residential neighborhoods. Several schools are located m the area:

• Alcy Road Elementary to the south of the MI;

• Norris Elementary, Dunn Avenue Elementary, Corry Junior High, Hamilton High,

Hamilton Junior High, and Hamilton Elementary to the west;

• Magnoha Elementary to the northeast, and

• Charjean Elementary and Airways Junior High to the east.

Four cemeteries are located near Dunn Field. Baron Hirsch, located to the northwest on

Rozelle Street; and Calvary, Forest Hill, and Temple Israel in the vicinity of Person Avenue
and Bellevue Boulevard, to the west.

MLGW operates a large substation northwest of Dunn Field along Person Avenue. One

neighborhood park (Lincoln Park) is located on Person Avenue just west of Dunn Field.

In Memphis and Shelby County, zomng controls and subdivision requirements are under

the jurisdiction of the Office of Planning and Development (OPD). The Depot property itself
is zoned Light Industrial (I-L). This deslgnahon extends to several contiguous parcels east of

Dunn Field along Dunn Avenue, in the vicinity of the Kellogg plant westward past Rozelle

Street. Several smaller areas adjacent to the I-L parcels are zoned Heavy Industrial (I-H).

Most of the remaining land in the vicinity of Dunn Field is zoned for single-family or duplex

residenhal. However, several large parcels have been zoned to allow multi-farmly

developments. These parcels include the Castalia Heights Apartments to the east of Dunn
Field, and discrete areas located to the west of Dunn Field on Dunn Avenue near Lincoln

Park; to the south of the Depot along Alcy and Ketchum Roads; and to the east of the Depot

along Airways, Dwight, Pecan, and Ketchum.

2.6.20nsite LandUse

The onsite land use is hkely to change to an altered, though still mostly industrial, use as a

result of the BRAC process. A Memphzs Depot Redevelopment Plan (The Pathfinders et al.,

1997) has been developed evaluating several non-military use alternatives for the property.

One goal of the Memphis Depot Redevelopment Plan (The Pathfinders et al., 1997) is to create

more jobs as part of the redevelopment plan The future alternative land use plan includes

the following:

Park and recreahonal area, and

Light mdustrlal, assembly, commercial, and dlstnbuhon space with additional land for new

development.
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2.6.3 Population Demographics

The Census data from 1990 reported the Shelby County total population at 826,330, with

393,614 males and 432,716 females. The same data reported the Memphis City population at
610,337, of which males were 285,010 and females were 325,327 (U. S. Census, 1990).

The 1988 estimated median age for the areas surrounding the Depot is 29.5, with 25 percent

of the population under the age of 15 and 11 percent over the age of 65. Females make up 54

percent of the populahon According to Table 2-8, which presents census block data from

1990, the neighborhood has a populahon of 23,637, with 45 percent males and 55 percent
females (The Pathfinders et al., 1997). Most residents have lived in the area fewer than 5

years or more than 15 years (D&B Donnelley Demographics, 1989). Most neighborhood

residents have a med]um-to-low family income. Additional census data are provided in
Table 2-9.

The future worker population is projected to have employment in light industrial work. The

onsite activities would include facilihes for educational and technical training, community
services, parks and public recreation, and facllihes for industrial and commercial

enterprises

2.6.4 Water Use

There are no public water supply wells within Dunn Field. The water for the entire area is

provided by MLGW and is obtained by pumping from the Memphis aquifer, which

underlies the uppermost aquifer at the Depot.

The following summarizes the findings of the well survey conducted within a 2-rmle radius

of the Depot through the Environmental Data Resources, Inc. (EDR ®) GeoCheck ® Report
(dated March 2002). A copy of this report is included m Appendix A-3:

• There are no private residential water wells within a 2-mile radius of Dunn Field,

• There are industrial production wells at 3 faclfihes located within 0.5 to I mde east and
northeast of Dunn Field:

- 3 wells at Swift & Company at depths of 443-, 220- and 459-feet BGS;

- 2 wells at Frisco RR at depths of 371- and 386-feet BGS;

- I well at Kellogg Company at a depth of 389-feet BGS,

There are industrial production wells at 8 facilities located within I to 2 miles northwest,
northeast and east of Dunn Field

- 4 wells at Mid South Refngerahon at depths of 500-, 499-, 554- and 496-feet BGS;

- 3 wells at Wesson O11 at depths of 501-, 500-, and 495-feet BGS,

- 2 wells at Klinke Reed at depths of 510- and 510-feet BGS;

- 2 wells at Railways Ice at depths of 390- and 380-feet BGS;

- I well at Davis Coal at a depth of 278-feet BGS;

- 1 well at Minnow Shop at a depth of 380-feet BGS

- I well at MO PAC RR at a depth of 401-feet BGS,

- 1 well at Kellogg Company at a depth of 389-feet BGS;
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- 1 well at Bittman Grocery at a depth of 529-feet BGS;

- 1 well at Kellogg Company at a depth of 389-feet BGS;

• The Allen Well Field is the closest potable water supply (about 1 to 2 miles west of

Dunn Field).

Dunn Field is located east of the Allen Well Field. The Allen Well Field draws water from

the Memphis aquifer, which is the potable water source for the City of Memphis and most

of Shelby County. The depth of the Allen Well Field wells range from 390- to 589-feet BGS.

2.7 Ecological Habitats

Dunn Field is essentially a maintained industrial site located within a highly developed

(mixed residential, commercial, and industnal land uses) portion of the Memphis area. As

such, the facility offers litre or no natural habitat to support wildlife Industrial land uses

are expected to continue into the future. The existing terrestrial and aquatic habitats are
described below.

2.7.1 Terrestrial Systems

There are no natural terrestrial ecological habitats within the Dunn Field boundary. The

entire facility has been either historically or recently disturbed, and the existing landscape

features consist primarily of mowed grass with some patches of trees and/or shrubs. The

open grassed areas, which cover at least 75 percent of the facility, are frequently mowed for

landscaping and access purposes. Various large hardwood tree species (e.g. oak) occur in
the northeastern portion of the facihty where the groundcover is also mowed grass. A small

overgrown area including young trees, shrubs, and vines occurs at Site 60 (Pistol Range

Impact Area and Bullet Stop) in the Northeast Open Area.

A few urban adapted wildlife species observed at Dunn Field include eastern gray squirrel,

red fox, northern mockingbird, American kestrel, boat-tailed grackle, European starling,

mourning dove, common bobwl'ute, rock dove, and killdeer It is likely that other small

mammals (e.g. n'uce, shrews, rabbits), birds (e.g. American robin, sparrows), and reptiles

(e.g. five-lined skink, eastern garter snake) may also occur at the site. The entire facility is

fenced and therefore reduces use by large mammals (e.g. whitetail deer) A few wild dogs

have been observed roaming the Northeast Open Area. Overall the terrestrial habitat within

Durra Field is of poor quality and provides hmited habitat value for terrestrial wildlife.

Land use within a one-mile radius of the facility is highly developed and is primarily

residential or industrial. A few undeveloped and isolated forested areas also occur in the

general area. Other areas are located south of the MI along Ball Road and Ketchum Road in

the vicinity of the Orchid Manor Apartments and east of the MI on Dwight Street Large

undeveloped forested and grassed areas associated with the floodplains of Nonconnah

Creek and its tributar|es occur at least one mile to the south and west of the facility.

2.7.2 Aquatic Systems

There are no aquatic habEtats (e.g. impoundments, streams) on Dunn Field. Surface drainage

of Dunn Field occurs by overland flow via swales, ditches, concrete-lined channels, and a

storm drainage system. Onslte drainage pathways do not store water and are dry
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throughout most of the year, depending on seasonal rainfall Stormwater is d_rected into a

series of storm drains that transport stormwater m pipes, wtuch discharge from various

points around the Dunn Field penmeter Via these alignments surface drainage Is directed
to Cane Creek to the north, which then flows southwest to Nonconnah Creek,

approximately three-quarters of a mile south of Dunn Field. Nonconnah Creek drains into

Lake McKellar, a Mississippi River tributary

Nonconnah Creek is classified under the Tennessee Water Quahty Control Act as having
defined uses. These uses include propagation and maintenance of fish and other aquatic

speoes, watering of hvestock and wildhfe, and irrigation. The most stringent apphcable

criterion protects fish and aquatic life and stipulates that the waters shall not contain toxic

substances that cause death or serious illness to aquatic biota.

2.7.3 SensitiveEnvironments

"Sensihve environments" are those areas that may require protection or speoal

cons_deratlon at any site. Examples include wetlands, crihcal habitats for endangered or
threatened species, and state or national preserves, parks, or recreational areas.

There are no sensitive habitats or protected species within Dunn Field. Although the Selected

Protected Animals report (USACE, 1975) lists several protected animals as occurring m the

Memphis area, no threatened or endangered species are known to inhabit or use Dunn Field
or the area within one mile of the faohty (Harland, Bartholomew, and Associates, Inc,
1988).

Information on wetland habitats near the facdity was obtained from U.S. Fish and Wildlife

Service (USFS) National Wetland Inventory (NWI) maps. The closest wetland habitats to

Dunn Field are a large forested wetland located 0.25 mite to the north along Cane Creek,
and a few isolated forested or emergent vegetation wetlands located 0.25 mile west. The

next closest wetlands are located at least I mile away and are associated with the
floodplains of Cane Creek and Nonconnah Creek to the west and south of Dunn Field,

respectively. These floodplain wetlands generally include variably sized palustrine

(vegetated) wetlands containing either emergent vegetation or deciduous forests adjacent to
the creeks

No archaeological sites are known to be located within the immedTate viomty of Dunn

Field, although the area was occupied by a variety of Native American groups An

archaeological survey was conducted in 1997 and the results indicated no archaeological

resources at Dunn Field (Prewltt & Associates, 1997). The Enwronmental Assessment for BRAC
95 Disposal and Reuse for Defense Distributzon Depot Memphis, Tennessee (Tetra Tech, 1998) also

includes a letter from the Tennessee Historical Commission stating that there are no
archaeological resources at Dunn Field.
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TABLE 2-1

Dunn Field Study Area Geologic Strata

Rev 0 Men DepotDunn Field RI

System Series

Quaternary Holocene
and
Pleistocene

Ple=stocene

Pleistocene
and

Phocene (?)

Quaternary

And

Tertiary (?)

Tediary

Eocene

Group

Clalborne

Stratigraphic
Unit

Alluvium a

Loess

Fluvial Deposits

(terrace
deposits)

Jackson
Formation and

upper part of
Cla=borne

Group, includes
Cockfleld and
Cook Mountain
Formations

(Capping Clay)

Memphis Sand

("5gO-Foot"
sand)

Thickness

(feet) b

O to 175

O to 65

0 to 100

O to 360

500 to 890

Lithology and Hydrologic

Significance

Sand, gravel, s=lt, and clay. Underlies
the Mississippi Alluvial Plain and
alluvial plains of streams in the Gulf
Coastal Plain Thickest beneath the

alluwal plain, where commonly
between 100 and 150 fl thick:

generally less than 50 ft thick
elsewhere. Provides water to
domesttc, farm, industrial, and
irrigation wells in the Mississippi
Alluvial Plain

Slit, silty clay, and minor sand.
Principal unit at the surface in upland
areas of the Gulf Coastal Plain.
Thickest on the bluffs that border the

Mississ=ppi Alluwal Plain; thinner
eastward from the bluffs. Tends to
retard downward movement of water,

thus providing recharge to the fluvial
deposits

Sand, gravel, minor clay, and
ferrugmous sandstone Generally
underlie the loess in upland areas,
but are locally absent Thickness
varies greatly because of erosional
surfaces at top and base Provide
water to many domestic and farm
wells in rural areas.

Clay, silt, sand, and lignite Because
of simllarifies in lithology, the
Jackson Formation and upper part of
the Cfaiborne Group cannot be
reliably subdivided based on
available reformat=on. Most of the

preserved sequence is the Cockfield
and Cook Mountain formations

undivided, but locally the Cockfield
may be overlain by the Jackson
Formation. Serves as the upper
confining bed for the Memphis Sand

Sand, clay, and minor lignite. Thick
body of sand w=th lenses of clay at
various strafigraphic horizons and
minor lignite Thickest in the
southwestern part of the Memphis
area; thinnest _n the Northeastern

part Principal aquifer prowdmg water
for mumopal and industdal supplies
east of the Mmsisslppi River; sole

! source of water for the Cdy of
Memphis

_'_PEACHTREE_PROJ_?48071 _1REPOR_REV 1 DUNN FIELD RI REPORT_FIGURES & TABLES_SECTION '2_REV 1 TABLES_TABLE (REV 0) 2-t DOC PAGE 1 OF 2
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TABLE 2-1

Dunn Field Study Area Geologic Strata

Rev 0 Memphl

System

Depot Dunn Field RI

Series Group

Paleocene Wtlcox

Stratigraphic
Unit

Flour Island
Formation

Fort Pillow
Formation

('1,400-Foot"
Sand)

Old
Breastworks
Formation

Thickness

(feet) b

160 to 310

125 to 305

180 to 350

Lithology and Hydrologic

Significance

Clay, slit, sand, and lignite. Consists
pdmadly of silty clays and sandy silts
with lenses and interbeds of fine

sand and hgnites. Serves as the

lower confining bed for the Memphis
Sand and the upper confining bed for
the Fort Pillow sand

Sand with minor clay and lignite.
Sand is fine to medium Thickest in

the southwestern part of the
Memphis Area; thinnest in the
northem and northeastern parts
Once the second principal aquifer

supplying the City of Memphis, stdl
used by an industry. Principal aquifer
providing water for municipal and
industrial supplies west of the

Mississippi River.

Clay, silt, sand, and lignite, Consists
primarily of silty clays and clayey silts
with lenses and interbeds of fine

sand and hgmte. Serves as the lower
confining bed for the Fort Pillow

Sand, along with the undedying
Porters Creek Clay and Clanton
Formation of the Midway Group.

=Alluviumtsshown here in the conventtonal position as the youngest strahgraphlc unit ActuaLly, it almost nowhere ovedies the
loess but may ovedie any of the older stratJgraphtcunits
bNote this is the thmkness of the und-not the depth below grade
Source Modified from Graham and Parks, 1986
? = Age not venfied
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TABLE 2-6

Dissolved Metals and Volatile Organic Compounds

United States Geological Survey (USGS) Fluvial Well SH:J-171
Rev. 0 Men _hlsDepot Dunn FieldR/

Depth Sample
(ff bgs) Date

71 02/03/87

Source: USGS, 1988.

Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Total
Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved VOCs

<1 92 2 4 <5 <0.1 <3
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TABLE 2-8

Census Block Data from 1990

Roy 0 Memphis Depot OunnFieldRI

Block Group Female

471570065 00:1

471570069 00:3

471570069.00 2

471570078 10.3

471570078.10 4

471570069 O0 1

471570078 10:1

471570078.10 2

471570081 20:3

471570081.10.2

471570078 20'3

471570081 10:1

471570081 20 4

471570081 20.5

471570081.10 3

471570081 10:4

471570081.10:5

471570078.20 7

471570078.20:2

471570078.20"1

471570081 10'6

471570081 20:6

471570078 20'8

Persons Male

1,173 540

1.246 571

1,087 504

2.017 877

642 286

1,637 753

13 6

909 418

634 305

788 370

1,687 758

771 364

882 444

416 212

707 320

611 293

636 292

811 370

1,850 836

1.750 713

996 420

775 330

1,599 693

23,637 10,677

633

675

583

1,140

354

884

7

491

329

418

929

407

438

204

387

318

344

441

1,014

1,037

576

445

906

Totals 12,960

Source Wessex Data. 1997
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702

TABLE 2-9

1990 Census Data for Memphis Depot and Area Surrounding
Rev 0 MemphlsDepot DunnFieldRI

_ 1980Census [ 1988 Estimate - 1993 Projection

1990 Census Data for Memphis

Total Population

Tote1 Households

Average Household Size

1990 Census Data for Zip Code 38114

Total Populabon

Total Households

Average Household Size

1990 Census Data for Zip Code 38106 a

Total Population

Total Households

Average Household Size

aDunn Field ts surrounded by zip codes

646,356

230,474

28

47,781

15,502

3.1

46,686

14,588

32

652,875

244,545

26

47,109

16,315

29

38114 and 38106.

43,956

14,214

31

659,441

253,588

26

46,587

16,562

28

43,108

14,312

30

P \148071_RI Repc_Rev 1 Dunn Field RI Rag_t_F_ures & Tables',,SectJonP,Rev 1 Tables_Tabte 2-9 (rev 0) doc Page I of I
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3.0 Background Sampling Summary

3.1 Introduction

The purpose of the background sampling program at the Depot (both Dunn Field and MI)

is to provide sufhclent environmental data of known and acceptable quahty to establish

statistically representative background concentrations for chemicals present in surface soil,

subsurface soil, surface water, groundwater, and sediment. Background sampling was

done in areas surrounding the Depot that were not affected by Depot operations. Chemical

concentrations detected in various media as part of ongoing remedial activities at the Depot

were compared with background data to evaluate whether the concentrations of these

chemicals are attributable to Depot operations, are naturally occurring, or are caused by
ambient effects from the urban environment surrounding the Depot.

The background data were used to support several aspects of the environmental program
at the Depot, includmg the following:

• Developing action levels to be used m CERCLA decision-making;

• Delineating the nature and extent of contamination during RI efforts;

• Evaluating the potential for offsite migration of site-related chemicals;

• Assessing potential and future risk, and

• Developing cleanup criteria and Preliminary Remedlation Goals (PRGs).

This section presents a summary of the Depot background samplmg program methods and
results, which are presented in more detad in the Final Background Samphng Program Report

(CH2M HILL, 1998c). Field methods and the data quality evaluation of the background

data are presented m that report

3.2 Background Media Sampled

As specified in the Final Generic Remedial Investigation�Feasibility Study Work Plan

(CH2M HILL, 1995e), envwonmental samples were taken from areas believed to be
unaffected by past or present Depot industrial actw_ties. The soils, sediment, and surface

water field sampling effort began on October 9, 1995 and concluded on October 12, 1995.

Groundwater sampling was conducted between February 6 and 27, 1996.

A total of 101 environmental samples were taken during this field investigation, excluding

quahty assurance/quality control (QA/QC) samples. The distribution of the samples by
medium is described in Table 3-1.

Surface and subsurface soil sampling locatmns are shown m Figure 3-1 and are descrthed in

Tables 3-2 and 3-3, respectively. Surface and subsurface samples were taken from the same

locations. Although locations of Samples BS02, BS14, BS15, and BS16 shown on Figure 3-1
appear to be near railroad tracks due to the condensed scale, all four locatmns are in fact at
least 50 meters from the nearest tracks

P _14B071_REV 0 DUNN FIELD RI REPORT_SECTION 3/SECBON 3 DOC 3-1
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Surface water and sediment sampling locations are shown in Figure 3-2 and are described in

Tables 3-4 and 3-5, respectively. A surface water and sediment sample was taken at each

location. Figure 3-3 shows the location of background monitoring wells. Samples were taken

according to the procedures developed in the Final Generic Remedial Investzgation/Feas_bdzty

Study Work Plan (CH2M HILL, August 1995). Samples from all media were analyzed by the

laboratory according to the EPA Contract Laboratory Program (CLP) Statement of Work

(SOW) except for herbicides, which were analyzed using EPA SW846, Method 8151. Specific
methods are summarized in Table 3-6.

The overall sampling rationale is presented in Section 3.3 The rationale for selecting the

number, samplmg depth interval, and location of samples as well as the location-specific

methods, procedures, and other sampling informataon (e.g., sample depth, equipment, and

decontamination procedures) are presented m the Final Background Sampling Program Report

(CH2M HILL, May 1998).

3.3 Overall SamplingRationale
Background sampling Iocatmns were selected within areas believed to be unaffected by past

or present Depot waste management activities. One important aspect of the sampling effort

was to consider the potenhal effects of urban pollutants from the area surrounding the site

and of historical uses of the general area (e.g., pesticides from farming operations).

A statistical approach was used to select the number of soil, sediment, groundwater, and

surface water samples required to provide an appropriate level of confidence for each

medium (CH2M HILL, August 1995). Sample sizes appropriate to estimate nonparametric

tolerance intervals (Conover, 1980) were used to estimate the number of samples required
for each medium. Nonparametnc tolerance intervals make no assumptions about the

underlying distribution of the chermcal or compound. However, independent samples are
assumed to be randomly drawn from an inftmte population. Coverage is the percent or

quartile of the population distribution to be bounded by the largest concentration in the

sample. An upper tolerance bound is designed to contam 100 percent of the sampled

population from a sample of size n with (l-a) percent confidence. The level of confidence

reflects the probability that the maximum concentration detected from a collection of

samples will bound the prespecifled quartile of the population distribution.

N

where

a

P

The equation used to generate the minimum sample size is as follows:
ln(a)/in(p)

significance level (0 < a < 1)

= percentile of the population to be contained by the upper bound (0
< p <1)

n = minimum number of samples required

Levels of confidence for each medium (sediment, surface water, surface soil, and subsurface

soil) were calculated according to the project objectives and are provided in the Final Generic

Remedial Investigat_on/Feas]bdity Study Work Plan (CH2M HILL, August 1995). The confidence

intervals were selected based on the need to obtain a relatively representative data set and

on the cost of obtaining such data. It was determined that for soil, sediment, and surface

P 1148071\REV 0 DUNN FIELD RI REPORT_SECTION 3\SECTION 3 DOC 3-2
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water, the 90th percentile of the population would be determined with 90 percent
confidence requiring 22 samples, as follows'

n = ln(1-0.9)/ln(0.9) = 21.8 = 22

3.3.1 SurfaceandSubsurfaceSoil SamplingRationale

Most of the land surface at the Depot is classified as graded land (meaning that cut-and-fill

or other surface disturbances have occurred). During grading and land development, the

surface sod was mixed and reworked. Natwe surface sod is apparent in the stream and

swale channels Therefore, for purposes of flus background samphng program, no

distractions were made between different surface soil mineralogies (as defined in

Section 5.3.2.1 of the Generic Remedial lnvestigation/Feasibd_ty Study Work Plan [CH2M HILL,

August 1995]), although the soil type was classified in the held for identification purposes.

Subsurface soil samples were taken from the same location as the surface soil samples at a
depth interval representative of the native soft

Surface and subsurface soil samphng locations are shown on Figure 3-1. Station descriptions

and sample information are provided in Tables 3-2 and 3-3, respectively.

To obtain a set of background soil data representative of the diversity (nonhomogenelty that

results from regrading) of sod conditions anhcipated at the Depot, samples were obtained

from locations both on and off Depot property. Onsite locations were included to represent

ambient conditions expected at the Depot resultmg from normal operation of the facility,

excluding waste management and waste disposal activities. Onsite soil sampling locations
were selected by first delineating areas throughout the installation that were not

appropnate for background sampling, includmg areas of known or suspected

contamination and areas covered by bmldmgs or roads. A total of 11 onsite sampling
locations were selected (BS01 through BS08 and BS14 through BS16), as shown on Figure 3-1.

These locations are generally along the perimeter of the Depot and thus represent the

most reasonable geographical distmbutlon over the site, considermg site hmltations.

Samples collected on Depot property are hereto referred to as "perimeter samples."

Soil sampling locations beyond Depot property were primarily at schools (SB10, SB11, SB17,

SB18, and SB19), golf courses (SB13 and SB21), and cemeteries (SB20). Additional sampling
locations included residential neighborhoods surrounding the Depot (BS09, BS12, and

BS22) These locations were selected to represent ambient environmental conditions m the

urban environment surrounding the Depot. They also are subject to similar grounds
maintenance actiwtles, such as the possible application of herbicides, pesticides, fertilizers,

and lawn seed, as well as mowing and aeration. A total of 11 offsite locations were sampled
during the background program.

At each sampling locatmn, soil samples were collected from the ground surface (0 to I foot
bgs) and at a depth sufficient to be representative of native (undisturbed) soil (4 to 6 feet

bgs). The depth of the native sod was determined in the field on the basis of visual soil

classifications. All samples were scanned in the field with a photoionization detector (PID)

to eliminate sampling locations that m_ght contain PID-detectable VOCs. No VOCs were
detected m the field.

P k148071_REV 0 DUNN FLELD RI REPORT_SECT_ON 31SECTION 3 DOC 3-3
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3.3.2 Surface Water and Sediment Sampling Rationale

To obtain a minimum 90 percent confidence and 90 percent coverage of the sample

population's maximum value, 22 surface water and 22 sediment samples were required. All

surface water and sediment samples were collected from offsite locations (refer to Figure 3-2

and Tables 3-4 and 3-5). Sampling locations were selected upgradient of any outfalls from

the Depot to ensure a representatwe background sample. Two types of surface water and

sediment features were evaluated as part of the background program: 1) perennial streams

and 2) ponds similar in size and surrounding land use to the Depot's Golf Course Pond and
Lake Damelson.

Four ponds were sampled for surface water and sediment during the background sampling

field effort. The ponds were located m Medal of Honor Park, Audubon Park, Memphis Lake
in Chickasaw Gardens, and the Botamcal Gardens in Audubon Park.

Surface water and sediment samples were taken from two perennial creeks near the Depot:
Nonconnah Creek, located south of the Depot, and Cane Creek, located northwest of the

Depot.

3.3.3 Groundwater Sampling Rationale

The approach to selecting wells for use in the background samphng program was to use the

presence of VOCs, semivolatde organic compounds (SVOCs), or pestieldes/polychlorinated

biphenyls (PCBs) as an indicator to eliminate wells that are potentially affected by Depot

operations (CH2M HILL, August 1995). Areas that are outside of known contamination and

that are primarily upgradlent of the site were considered as potential sampling locations.

On the basis of the criteria noted above, the following groundwater monitoring wells were

selected for use as background wells: MW-16, MS-19, MW-24, MW-28, MW-30, MW-45,

MW-46, MW-48, MW-49, MW-50, MW-52, and MW-53 (see Figure 3-3)

Data from these 12 wells provide an 85 percent confidence level that the population's
85th percent quartile has been identified. The derivation of the confidence level for

groundwater is found in Section 2.2.3 of the Final Background Sampling Program Report

(CH2M HILL, May 1998), on page 2-13.

3.4 Background Values by Medium

Soil, sediment, surface water, and groundwater were sampled in locations unaffected by the

Depot waste management operations and analyzed for a wide range of orgamc and

inorganic chemical constituents. A background statistical database has been developed to
identify background concentrations of contaminants at the Depot that will be used to

determine whether site-specific waste management operations or releases of hazardous

matenals at the Depot have contributed contaminants exceeding background levels.

Metals, SVOCs, pesticides, and dioxin/furan compounds were detected at concentrations

exceeding risk-based preliminary remedial action (RA) critena, as summarized in Table 3-7.

Background values for all detected constituents are presented in Table 3-8. Complete

statistical tables were developed for all media and are presented m Appendix F of the
background report (CH2M HILL, May 1998)
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• i

Surface and subsurface background soil samples were taken from locations along the Depot

perimeter and beyond the Depot property to evaluate the potential impact of normal

operation of the Depot, excluding waste management operahons, on background soil

concentrations. The Depot perimeter samphng locations represent an industrial

environment, whereas offsite background locations are associated with residential or
recreational environments.

Perimeter surface soil concentrations were higher for metals, VOCs, SVOCs, pesticides, and
PCBs, but the difference between perimeter and offsite concentrations was less than 100

percent relative percent difference (RPD). Elevated xylene and phthalate concentrations at

the Depot perimeter are likely a result of increased vehicular traffic around the faclhty. This

difference in concentration is expected when comparing industrial land use with residential

and recreational land uses and does not suggest impact from waste management and
disposal operations.

Dioxins and furans were detected in most perimeter and offsite soils and at generally higher
concentrations at the surface than at depth. Dioxins were also detected in sediment and

surface water samples; the highest detected concentrations exceeded EPA Region III risk-

based concentrations (RBCs) at the Botanical Gardens and Audubon Park. Most background

detections were octa- and hepta-xsomers, indicating that the detections likely resulted from
atmospheric deposition rather than isolated surface sources.

3.5 Background Values Modified by BCT

During the BCT meetings of August 2, 1997 and August 4 through August 6, 1997, BRAC

data from the first phase of RI field investigations were evaluated relative to applicable
criteria and background concentrations Chemicals were Identified for wtuch concentrations

exceeded the applicable criteria but the background concentration also exceeded the criterm.

For these "sensitive" chemicals, background is also an ]mportant evaluahon criterion. To

provide a conservative evaluation, the background concentrations of these chemicals were
modified by removing outliers. In all instances, removal of outliers resulted in a lower, more

restrictive background value. The results of the BCT evaluation are summarized in Table 3-9

and are used in evaluating the Dunn Field RI data.
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TABLE 3-1

Distribution of Samples by Medium
Rev. 0 MemphisDepot Dunn FieldRI

Sample Medium Number of Environmental Samples

Surface soil

Subsurface sod

Surface water

Sed=ment

Groundwater

22

22

22

22

12

TABLE 3-1 DOC REV 0 PAGE 1 OF 1
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TABLE 3-6

Sampling Methods Used in Background Sampling Program
Rev 0 MemphisDe

Analytes

Method

Soil

Surface Water

Sediment

Sroundwater

CLP

PCB

SVOC

TAL

VOC

_otDunn Field RI

VOCs BVOCs PesticideslJ

PCBs

CLP Organic Laboratory
Method 1.9

V" v"

v" v"

v" v"

v" v"

Contract Laboratory Program

polychlodnated b_phenyl

sem=volat=leorganic compound

target analyte hst

volatde organ¢ compound

Herbicides

SW 846

TAL Metals TAL Metals

(Unfiltered) (Filtered)

CLP Inorganic
Laborator r Method 3.1

Dioxin/Furans

CLP Dioxin/Furan

Laboratory Method
1.1

,/

,/

4"

v"

v"

,/

v"

,/

v"

v"

J

v"

v"

,/

v"

v"

TABLE 3-6 DOC REV 0 PAGE 1 OF 1



702 140

TABLE 3-7

Summary of Background Constituents Exceeding Risk-Based Preliminary Remedial Action Criteria
Rev 1 Memphis Depot Dunn FieldRI

Matrix Background Constituents Exceeding Screening Criteria

Soll

Sediment

Surface water

Groundwater

! Arsenic, barium, beryllium, manganese, and selenium a, benzo(a)anthracene,
! benzo(a)pyrene, benzo(b)fluoranthene, dlbenz(a,h)anthracene, indeno(1,2,3-

c,d)pyrene, phenol, and d=oxin/furan TEF

Antimony a, arsenic, cadmium, total chromium, copper, mercury, lead, silver a,
zinc, acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene,
chrysene, dJbenz(a,h)anthracene, fluorene, fluoranthene, naphthalene,
phenanthrene, and pyrene

Aluminum, arsenic, total chromium, copper, Iron, nickel", lead, Sliver a, zinc,
and dJoxin/furan TEF

Antimony a, arsenic a, barium, berylhum, copper, lead, vanadium, 1,1,1-

trichloroethane; 1,1-dichloroethane; and tdchloroethylene

"J_lconcentrations are estimated

TEF toxicityequivalent factor

TABLE3-7DOC REV$ PAGE1OF1
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TABLE 3-8

Statistics for Detected Background Constituents in Background Sampling Program

Rev I Memphis Depot Dunn Reid RI

Parameter

Group and
Matrix

Constituent

Metals

Surface Water

_lummtum, Total

_,lummum, Dtssolved

_nttmony, Dissolved

_rsenlc. Total

_rsen=c. D=ssolved

Barium, Total

Bartum, Dtssolved

Catcrum, Total

Calcium, Dissolved

Chromium, Dissolved

Chromium, Total

Manganese. D=ssolved

Nickel, Total

Ntckel, Dissolved

Potasstum, Total

Potass=um, D=ssolved

Selemum, Dtssolved

Sdver, Total

Sodium, Total

Sed=um, Dissolved

Vanadtum, Total

Zinc, Total

Emc, D=ssolved

3urface Sod

_A lumlnum

Anhmony

rseHIC

pg/L 22

pg/L 22

I_g/L 22

p.g/L 22

p.g/L 22

pg/L 22

IJg/L 22

_g/L 22

_g#... 22

_.g/L 22

_g/L 22

p.g/L 22

L_g/L 22

_.g/L 22

• g/L 22

ag/I. 22

_g/L 22

Jg/L 22

lg/L 22

Jg_. 22

lg/L 22

Jg/L 22

Jg/L 22

18

2

1

11

6

22

19

22

22

1

2

21

8

1

19

17

2

2

18

17

5

3

1

266 1690(_

191 O 280 0

164 164

66 136

5 1 7,4

262 1850

230 994

4410 34800

3710 34200

167 167

180 181

32 713

69 199

118 118

733 6730

1050 6450

14 16

18 18

2890 17900

6720 17500

132 394

64 0 221 O

205 0 205 0

2538 5077

235 5 471 0

16.4 32.8"

90 180

62 124"

62 6 125.3

438 876

15900 31800

15106 30200

167 334"

18 1 36 1°

176 352

114 228"

118 236"

3640 7280

3360 6720

1 5 30"

1 8 36"

10700 21400

10800 21600

195 390

143 7 287 3

205 0 110 O'

M

E

A

im9,,g122122181801186oo1119oo1236101N
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TABLE 3-8

Statistics for Detected Background Constituents in Background Sampling Program

Rev 1 Memphis Depot Denn Field RI

Parameter

Group and

Matrix

Banum

Beryllium

Cadmium

Calcium

Chromium, Total

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

3elemum

3dver

_/anad_um

_Zinc

_ubsurface Soil

%lummum

_,rsenic

Banum

Beryllium

Cadmium

Calc=um

Chromium, Total

Cobalt

Copper

Iron

Constituent

TABLE3-8 DOC REV t PAGE2OF8
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TABLE 3-8

Statistics for Detected Background Constituents in Background Sampling Program

Ray 1 Memphis Depot Dunn Freld RI

Parameter Constituent

Group and
Matrix

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selemum

Silver

Vanadium

Zinc

Sediment

_lumtnum

_nttmony

_,rsenic

3anum

3erylhum

_.admJum

3alclum

'Chromium, Total

Cobalt

Copper

Iron

Lead

Magnes=um

Manganese

Mercury

=8 i
tg

"ng/kg 22 22 69 227 120 239

_ng/kg 22 22 1200 3370 2450 4900

"ng/k9 22 22 231 1580 770 1540

11g/kg 22 1 01 01 01 02 °

ng/kg 22 22 90 224 163 366

_g/kg 22 22 483 1480 990 1800

'ng/kg 22 1 03 03 03 06 =

mg/k 9 22 2 04 06 05 10"

mg/kg 22 22 150 317 256 513

mg/kg 22 22 309 795 570 114

'10

5-=

-_=
in

v

A

L

U

E

D

E

T

E

C

mg/kg 22 22 490 14200 5042 10085 T

mg/kg 22 2 37 39 38 76" E

mg/kg 22 17 15 111 60 120 D

mg/kg 22 22 37 1370 590 118

mg/k9 22 5 05 08 06 13 T

mg/kg 22 3 13 382 145 289 W

mg/kg 22 20 134 56800 7430 14860 I

mg/kg 22 22 4 1 174 19 38 C

mg/kg 22 14 12 198 68 136 E

mg/kg 22 16 1 7 1250 135 271

mg/kg 22 22 3330 30700 11540 23080 M

mg/k9 22 21 1 7 291 360 720 E

mg/kg 22 22 51 2 2950 1220 2440 A

mg/kg : 22 22 59 3 2610 436 871 N

mg/k 9 22 1 20 20 20 40"

TABLE 3-8DOC REV I PAGE3 OF8
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TABLE 3-8

Statistics for Detected Background Constituents in Background Sampling Program
Rev. 1 Memphss Depot Dunn Field RI

Parameter

Group and

Matrix

_hckel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Groundwater

/_umlnum

Antimony

Barium

Beryllium

Calcium

Chrommm, Total

;obalt

;opper

Iron

Lead

Vlagnestum

Vlanganese

_hckel

_otasslum

3elenium

Sodium

Vanadtum

Constituent
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TABLE 3-8

Statistics for Detected Background Constituents in Background Sampling Program

Rev. I Memphts Depot Duon Field RI

Parameter

Group and

Matrix

Constituent

Q "- a --

_ = =

Volatile OrRanics

_urface Sell

3arbon Dpsulfide _g/kg

_ethyl ethyl Ketone (2-Butanone) lg/kg

Toluene lg/kg

Total Xylenes lgJkg

Subsurface Sod

Carbon Disulfide _g/kg

Tolal Xylenes _g/kg

Surface Water

Sediment

Methyl ethyl Ketone (2-Butanone) pg/L

Total Xylenes _g/L

Chloromethane _g/kg

Methyl ethyl Ketone (2-Butanone) IJg/kg

Toluene _.g/kg

I 22 2 2

22 1 2

22 1 2

22 10 1

Groundwater

22 2 I

22i4 I

22 5 I

22 2 I

22 11 3
i

22 10 1

22 3 2

2

i 2

2

9

3

10

14

2

2

I 2

28

16

1

3

48

87

2 NP

2 NP

i
I 2 NP

9 ! NP

! NP

! NP

NP

NP

3 NP

10 NP

14 NP

1,1,1-Tdchloroethane pg/L 12 1 1 1 1 1 NP

t,l,-Drchloroethene pg/L 12 1 2 2 2 2 NP

Tetrachloroethene pg/L 12 1 1 1 1 1 NP

Tdchloroethylene I_g/L 12 1 1 1 1 1 NP

Semi-volatile

._urface Soil

_,cenaphythylene

&nthracene

5enzo(a)anthracene

_]enzo(a)pyrene

3enzo(b)fluoranthene

3enzo(g,h,i)perylene

.tg/kg 22

lg/kg 22

_g/kg 22

ig/kg 22

pg/kg 22

pg/kg 22

1 190

1 96

9 43

9 44

9 51

9 37

190

96

710

960

900

82o

190

96

151

186

2O8

169

190

96

710

960

900

82o

NP

NP

NP

NP

NP

NP

TABLE3-800C REV _ PAGE5 OF8



TABLE 3-8

Statistics for Detected Background Constituents in Background Sampling Program
Rev 1 Memphis Depot Dunn Fmld RI

Parameter

Group and

Matrix

;ubsufface Sod

Sedtment

Constituent

Benzo(k)fluoranthene

Carbazole

Chrysene

Dlbenz(a,h)anthracene

Fluoranthene

Ideno(1,2,3-c,d)pyrene

Phenathrene

Phenol

Pyrene

Fluoranthene

Phenol

Pyrene

Acenaphthene

_nthracene

9enzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k_uoranthene

:)=s(2-ethylexyl)phthalate

3arbazole

3hrysene

)ibenzo(a,h)anthracene

)=benzofuran

)=-n-Octylphlhalate

Fluoranthene

Fluorene

pg/kg
22 2

22 6

22 2

44 45

580 19000

39 42

45

4295

41

45 NP

19000 NP

42 NP

TABLE 3-BDOC REV I PAGE 6 OF B
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TABLE 3-8

Statistics for Detected Background Constituents in Background Sampling Program
Rev 1 Memphis D_ ,or Dunn Field RI

Parameter

Group and
Matrix

Sroundwater

Constituent

Ideno(1.2,3-c,d)Pyrene

Naphthalene

Phenanthrene

Phenol

_rene

_Benzyl Butyl Phthalate

'Pes ticides/PCBs

Surface Soil

Alpha*Chlordane

DJeldnn

Gamma-Chlordane

Heptachlor Epoxide

p,p'-dchlorodlphenyldichoroethane

p,p'<Schlorodtphenyldtchloroethene

p,p*-dlchlorodiphenyltrichloroethene

PCB-1260 (Arochlor 1260)

Subsurface Sod

Alpha-Chlordane

Dieldrin

Gamma-Chlordane

:).p'- dmhlorodlpheny_d_chloroethene

p'- d_chlorodiphenyltdchloroethene

Sed;ment

_,lpha-chlordane

Dleldrm

Samma-Chlordane

-leptachlor Epoxlde

_'- dlchtorodlphenyldrchoroet hane

Bg/kg 22 5 3 5 29 6

pg/kg 22 14 3 3 530

_g/kg 22 5 2 3 26 0

_g/kg 22 1 7 7 7 7

_g/kg 22 1 B 7 6 7

_g/kg 21 1 160 160

_g/kg 22 3 9 4 74 0

=g/k 0 22 2 100 110

_g/kg 22 1 2 6 2 6

lg/kg 22 3 3 5 370 0

_g/kg 22 1 2 2 2 2

lg/kg 22 1 1 5 1 5

_g/kg 22 1 7 2 7 2

pg/kg 3 6 5 2

,uglkg 11 0 11 0

I_g/kg 6 1 2000 0

pg/kg 230 230

28 61

94

114

110

77

67

160

43 5

105

26

127 0

22

15

72

45

110

417 0

23O

5O

29 0

530

26 0

77

67

160

74.0

110

26

370 0

22

15

72

52

110

2000 0

230

61

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

TABLE 3-8 DOC REV I PAGE 7 OF 8
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TABLE 3-8

Statistics for Detected Background Constituents in Background Sampling Program
Rev. I MemphisDepot Dunn Field RI

Parameter Constituent

Group and
Matrix

p,p'- dlchlorodrphenyldichloroethene

Dioxin/Furans

!Surface Soil

Octachlomdibenzofuran

Octachlorodzbenzo-p-Dzoxm

1,2,3,4,6,7,8-Heptachlorodibenzo-IP
Dtoxin

Total Equwalency Factor

Subsurface Sod

Surface Water

Sedtment

Notes

Dctachlorod_benzo-p-Dioxm

rotal Equivalency Factor

- _
_Q

@
z

I@
C

{@
m

I=I
C

: a@@_

c@
m

I_gJkg 22 2 58 72 65 72 NP

Ilg/kg

_gtkg

pg/kg

_g/kg

I
22 3 0045 039 I 016

l

22 22 0.747 23 33 ! 552
I

22 6 0071 i 0.39 014i

!
22 22 0001 002 0.01

pg/kg

pg/kg

I ;22 17 0 209

!
22 17 0000

9 44 2 99

001 000

003 002

0 05 0.04

006 004

0 05 0.05

1 23 0 58

0 18 0.10

003 000

2,3,7,8-Tetrachlorodtbenzofuran ng/L

__,3,4,7,8-Pentachlorod_benzofuran ng/L

1,2.3,7,6-Pentachlordtbenzofuran ng/L

1,2,3,7,8-PentachlorodJbenzo-p-Dioxm ng/L

Octachlorodtbenzo-p-Dioxin ng/'L

1,2,3,4,6,7,8oHeptachlorodlbenzo-p-Dtxoln nglL

Total Equivalency Factor ng/L

0 393

9 72

0 390

0.010

9 44

O 006

0 031

0 050

0 057

0.046

1 225

0.184

0.018

22 6 O 007

22 2 O 024

22 3 0 027

22 1 0.046

22 15 0 206

22 4 0 043

22 15 0 000

NP

LN

NP

LN
I

NP

LN

NP

NP

NP

NP

NP

NP

LN

2,3,4,7,8-Pectachlorodlbenzofuran _g/kg 22 1 0 002 O 002 O 002 o 002 NP

Octachlorodibenzo-p-Dixotn pg/kg 22 11 0 431 8 56 2.62 8 56 NP

1,2,3,4,6,7,8-Heptachlorod]benzo-p-Dmxm pg/kg 22 3 O064 0 58 0.24 0 583 NP

Total Equivalency Factor _g/kg 22 11 0 00O 0.000 0 003 O 009 NP

*Becauseof the low number ofdetecBons,the backgroundvalue,basedontwinemeandetected value,exceedsthe max=mumdetectedvalue.
LN background is the UCLg5valuebasedon a IognormaldCstnbubon
pg_g micrograms per kdogram

ug/L micrograms per kter
mg/kg milligrams per kilogram

rig/I- nanograms per liter

NO background is the UCL95 value based on a normal d=stnbut_on

NP background is the maximum value based on nonparametnc d_strlbutmn
PCB polychlonnated b=phenyl

SVOC semtvolahle organic compound

UCL95 95th pe_cenWe upper confidence level on mean concentrahon

VOC volable o_ganlc compound

TABLE 3-8 DOC REV 1 PAGE 8 OF 8
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TABLE 3-9

Background Data Modified by BCT

Rev 0 MemphisDepot Dunn FieldRI

Chemical Matrix Units

Arsenic SB mg/kg 17

Arsemc SD mg/kg 12

Arsemc SS mg/kg 21 8

Arsemc SW mg/L 18

Arsentc, SW mg/L 12.4
Dissolved

Barium SB mg/kg 300

Banum SS mg/kg 253

Beryllium SS mg/kg 1.1

Cadmium SO mg/kg 28.9

Chromium SB mg/kg 26.4

Chromium SD mg/kg 38

Chromium SS mg/kg 27.4

Copper SD mg/kg 271

Dieldrin SS mg/kg 530

Initial Modified

Background Background Comments

p,p'-DDD SD mg/kg 6.1

p,p'-DDD SS mg/kg 6.7

p,p'-DDE SD mg/kg 7.2

p,p'-DDE SS mg/kg 160

p,p'-DDT SS mg/kg 74

Lead SD Mg/kg 69

Lead SS mg/kg 42.6

Lead SW mg/L 18 6

Lead, Dissolved SW mg/L 11.3

Mercury $D mg/kg 4

Nickel SS mg/kg 33

Nickel SB mg/kg 37

Vanadium SS mg/kg 52
No_s

Values in bold-face were used m evatuabon of Depot data

16.5

234

2O

24.8

58

86

35.2

30

3O

48.4

17 detections No ouUiers

Off-site locations only. Dropped outlier of 27 7

No outhers

No outhem

No outliers

Off-sde locations only

No outhers. Perimeter and off-sde values heady
identical

Only 3 detections.

No outhers

Dropped 2 outliers (174 and 40).

Based on off-site mean of 12.4.

Dropped 2 outliers (512 and 1250 - both are J
quahfied)

Nonparametnc distnbution - Maximum value
proposed Alternate value is maxLmum of three
off-site dieldrin detections.

Removed 2 outhers.

Off-site values onTy with 73 3 mg/kg outlier
"emoved

t'wice mean detected No eutllers

Maximum detected. Only one detected

Only one detection

No outhers. Off-site values only

No posdive outhers

No oathers Off-site values only.

SS = Surface Sod, SB = Subsurface Soil SW = Surface Soil, SD = Sediment

mg/_g = mdllgrams per kLtogram
rng/I = mdllgrams per hter

TABLE 3-9 Dec REV 0 PAGE 1 OF
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4.0 CH2MHILLSamplingProgramat Dunn
Field

The sampling program described in this section includes the 1998 passive soil gas survey

and the 1999 and 2000/2001 RI field investigations, all of which were conducted by CH2M

HILL. Previous investigation results pertinent to Dunn Field are discussed in the

appropriate nature and extent sections of this report.

Three activities at Dunn Field necessitated changing some of the sampling proposed in the

OU 1 FSP (CH2M HILL, 1995). First, in February 1998 Parsons Engineering Science (Parsons

ES) conducted a geophysical survey at Dunn Field as part of EE/CA for CWM Sites I and

24-A/24-B. Geophysical anomalies were noted outside of the dmposal areas identified,

mapped and reported in the OU 1 FSP indicating that potential burial operations occurred

outside of previously suspected areas. Second, in early 1998 OHM/IT Corp., performed

waste characterization activities of excavated soil resulting from the installation of the

below-grade conveyance system of the Dunn Field groundwater extraction system. VOC

contamination was found along the western and northern perimeter of Dunn Field, outside

of previously mapped disposal areas. Ttus information required soft gas field screening to

be conducted at Dunn Field to identify areas of contaminatmn not previously identified.

The Dunn Field RI fieldwork conducted in 1999 was directed by implementation of the FSP

Addendum [I] for OU-1 (CH2M HILL, March 1999). That document modified the sampling

strategies presented in the OU 1 FSP dated September 1995 (CH2M HILL, September 1995),

by incorporating the results of the geophysical survey and soil gas monitoring. Field

sampling occurred as proposed in the 1995 FSP except where modified by the addendum.

The addendum was implemented in conjunction with the OU 1 FSP (CH2M HILL,

September 1995), the Generic RI/FS Work Plan (CH2M HILL, August 1995), the Hazardous

and Toxic Waste Health and Safety Plan (HASP) (CH2M HILL, August 1995), the Generic

Quality Assurance Project Plan (QAPP) (CH2M HILL, August 1995), and the Approach to

Risk Assessment Memorandum (CH2M HILL, August 1999).

The most signfflcant change to the 1995 FSP as presented in the 1999 Addendum [I] involved

consolidating individual disposal areas or areas of concern into eight larger sampling areas,

Locations A through H (see Figure 4-1). These sampling areas are delineated based on the soil

gas survey (discussed below) and anomalies detected through the Parsons KS 1998

geophysical investigation. In effect, these sampling areas were evaluated as a consolidation of

individual sites into a suspected common contaminant plume as defined by the soil gas
results.

Expanded RI fieldwork was conducted on- and offsite of Dunn Field in 2000 and 2001. This

expanded investigation mvolved implementation of the RI FSP Addendum II for Dunn

Field (OU 1) (CH2M HILL, 2000). This FSP Addendum II called for a more focused

investigation to assess the presence or absence of a dense non-aqueous phase liquids

(DNAPL) in soil or groundwater on the central and west portion of the Disposal Area, and

the area offsite to the west. Groundwater samples were collected by Jacobs from wells in

P _148071_RI REPORTtREV 1 DUNN FIELD RI REPORI_SECTION 4_SECTION 4 (REV ! ) DOC 4-1
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February 2000 during the quarterly groundwater monitoring program conducted as part of

the second year of the operations and maintenance of the groundwater extraction system on

Dunn Field. Groundwater analytical results from MW70 indicated the presence of

trichloroethene (TCE) and 1,1,2,2-tetrachloroethane (1,1,2,2-PCA) at concentrations of 11,700

micrograms per liter 0xg/L) and 4,830 Ixg/L, respectively.

A summary of the field investigations that comprise the data collection efforts for this RI

report are included m Table 4-1A.

4.1 1998 Soil Gas Survey

A passive soil gas survey was conducted at Dunn Field in August (Phase 1) and October

(Phase 2) of 1998. Phase I focused on the Disposal Area and Phase 2 expanded the sod gas

sampling grid to the east and north to further delineate soil gas identified in Phase 1. The

goal of this survey was to provide screening information on the potential sources of VOC

contamination of groundwater at Dunn Field. A total of 538 Gore-Sorber modules were

installed: 302 in Phase 1 and 236 in Phase 2. W. L Gore and Associates, Inc., provided the

modules and performed the module analysis.

4.1.1 ProceduresandAnalyses

The passive soil gas method used in this investigation is based on hydrophobic modules

that contain an absorbent material at the bottom of the sock. The passive soil gas modules

were placed to a depth of 3 feet over a grid based on 50-foot centers in the Disposal Area

(avoiding the CWM Site disposal areas); 50- to 75-foot centers in the Northeast Open Area;

and every 100 feet along the eastern and southern fence lines of the Stockpile Area. The

modules in the Disposal Area were analyzed for chlorinated VOCs and CWM breakdown

products. The Northeast Open Area and Stockpile Area modules were analyzed for

chlorinated VOCs only. One out of every 10 modules was run as a field blank and one

duplicate for every 50 modules was analyzed. No analytes were detected in the field blanks

and the duplicates corresponded closely with the module.

4.1.2 Results

The VOC analytical results of the passive soft gas survey are presented on Figures 4-2

through 4-6. Analysis of the modules did not indicate the presence of CWM breakdown
products outside the suspected CWM and mustard disposal areas. The VOC analytical data

were contoured and color-coded into three categories as described below:

• "Low" represents VOC detections up to one order of magnitude above the method
detection limit (MDL);

• "Medium" represents detections between one and two orders of magnitude above the
MDL; and

• "High" represents detections two orders of magnitude above the MDL.

The VOC results were used to develop the sampling plan for the eight Locations (A-H).

P \14B071_RI REPORT_REV 1 IDUNN FIELD RI REPOR_SECTION 4%SECTION 4 (REV 1) DOC 4-2
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4.2 Characterizationof PotentialOnsite Sources

The primary objective of the 1999 RI effort was to provide data to characterize the nature

and extent of contamination in surface and subsurface soils, groundwater, surface water,

and sediments resulting from past waste handling and disposal operations. Data were

collected to meet the following data quality objectives:

• Evaluate the presence of VOCs in surface soil and define horizontal and vertical extent;

• Characterize the nature of the materials contained in the Disposal Area;

• Support human health and ecological risk assessment of exposure to surface soil during
intrusive activities; and

• Provide data for feasibility studies.

The objectives of the 2000/2001 expanded remedial investigation at Dunn Field were to

assess (1) the presence or absence of a DNAPL in the groundwater in the west-central

portion of the Disposal Area; and (2) the source and areal extent of the subsurface DNAPL,

if confirmed to be present.

As described m Section 1, Duma Field was dwlded into three areas: Northeast Open Area,

Disposal Area, and Stockpile Area. All sampling points within Locations A through H in the
Northeast Open Area and the Disposal Area are shown on Figure 4-7; the entire 1999 RI

sampling program is summarized in Table 4-1B. Table 4-2 presents a summary of the
sampling program for the 2000/2001 DNAPL investigation.

Data management and QA/QC activities were conducted in accordance with the

procedures outlined in the generic QAPP (CH2M HILL, 19950, and onslte health and safety

procedures described in the Final Genenc HASP (CH2M HILL, 1995g) were followed.

A discussion of the field investigation by Area can be found in Section 8 (Northeast Open
Area), Section 10 (Disposal Area), and Section 12 (Stockpile Area).

4.2.1 Methodology

4.2.1.1 Surface Soil Sampling Procedure

Samples were collected in 1999 using decontaminated stainless-steel hand augers or scoops

to retrieve soft from ground surface to 12 inches bgs. VOC samples were placed in

appropriate jars immediately upon collection. The remaining samples were thoroughly

mixed in a stainless-steel mixing bowl or aluminum pan before being transferred to the

appropriate sample containers. Surface cover (grass and weeds) and debris (such as broken

glass and rocks) were removed from the sample before it was placed in a sample container.
Often a pick or shovel were used to loosen the soft or remove the gravel in an area where a

sample was to be collected. In these cases, care was taken not to allow the sample to include
any soil that had come in contact with the pick or shovel.

During CH2M HILL sampling efforts, 50 surface soil samples were collected to better define

the nature and extent of site-specific contamination. The locations of surface soft samples are
provided m each Area-specific nature and extent sechon.
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4.2.1.2 EnCore Sampling Procedure

VOC soil sampling conducted for this RI effort incorporated the EnCore sampling

methodology for VOC analysis of soils. Samples collected as part of the 1995 FSPs were

analyzed by traditional "purge-and-trap" procedures outlined in Update II to SW-846
(Method 5030A, Revision 1, 1992). However, on June 13,1997, Method 5030B and Method

5035 were promulgated in SW-846 Update III. This update removed the option of analyzing

soils and sediments by Method 5030 and replaced it with Method 5035, Closed-System Purge-

and-Trap and Extraction for Volatile Organics in Soil and Water Samples.

The EnCore sampler option of Method 5035 was used to analyze VOC samples. At each

VOC sampling location, three samples were collected for VOC laboratory analysis. The

EnCore device sealed the soil in small (25-gram) inert composite polymer tubes. Three

EnCore samplers were required for each VOC sample collected. The EnCore samplers were

submitted to the laboratory for preservation within the specified 48 hours.

4.2.1.3 Subsurface Soil Sampling Procedures

During CH21VI HILL's 1999 sampling efforts, subsurface soil samples were collected from 51
borings. Subsurface soil samples were collected from vertical soil borings that were installed

by hollow-stem auger. The specific number of samples for chemical analysis and collection

depths are discussed in each Area-specific nature and extent section.

Soil samples were collected based upon specific intervals identified for sampling and also

on visual or organic vapor analyzer/photoionization detector (OVA/PID) field screening.

Soil samples were stored m air-tight containers and shipped as necessary to the laboratory

in accordance with holding times for analyses.

During the 2000 supplemental RI investigation, additional subsurface soil samples were
collected. The reasons for the sample collection and sampling procedures are presented
within Section 4.2.3.

4.2.1.4 Surface Water and Sediment Sampling Procedures

Surface water at Dunn Field flows overland via swales, ditches, concrete-lined channels, and

storm drainage systems to nearby streams. The drainage channels at Dunn Field convey

only seasonal (wet weather) flow and are frequently dry. During CH2M HILL's 1999

sampling effort, 4 sediment and 4 surface water samples were collected. These samples were

collected at the onsite origin or terminus of drainageways to characterize stormwater runoff

and evaluate the quality of stormwater runoff leaving Dunn Field. Specific locations and

analyses are identified in each Area-specific nature and extent section. Sediment samples
were collected from the same location as surface water samples to the extent possible.

4.2.1.5 Surface Water

Samples were collected from the surface directly into the container where the column of

water was less than one foot deep and from below the surface where the water depth was

greater than one foot. Samples requiring preservatives were collected in a chemically clean,

nonpreserved bottle and then transferred to the appropnate container. Sediment samples

were collected at the same locations as surface water samples unless the water sample was

obtained from a concrete-lined drainage ditch with no accumulated sediment. Care was

taken to ensure that sediments were not disturbed prior to surface water sample collection.
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4.2.1.6 Sediment

Sediment samples from site drainage ditches were collected using a decontaminated
stainless-steel scoop. The samples were collected while there was no flow in the ditch or

when flow allowed wading to the sample location. If surface water was greater than 12

inches deep, stainless-steel hand augers were used to collect sediment samples. The depth of
sampling was limited to no more than 12 inches for surface sediments. Smaller intervals

were used when necessary to limit sampling to sediments rather than native soil, as

assessed by vzsual observation of particle density and color. If there was flow in the stream,

the sampling locations were approached from downstream. All nonpurgeable organic

samples were thoroughly mixed in a stainless-steel mixing bowl or aluminum pie plate

before being transferred to the appropriate sample container. Sediment samples that were to

be analyzed for VOCs were immediately placed in the appropriate sample container and
filled completely.

4.2.1.7 4.2.1.4 Aquifer Characterization Procedures

Groundwater samples were collected for the 1999 RI for chemical analyszs from both
previously existing and newly constructed monitoring wells at Dunn Field. Groundwater

samples were analyzed to accomplish the following:

• Characterize the sites and evaluate the nature of releases from disposal sites at Dunn
Field;

• Evaluate the vertical and horizontal extent of a potential contaminant plume in the

fluvial aquifer;

• Evaluate the extent to which contaminants in the fluvial aquifer pose a threat to the
Memphis aquifer; and

• Obtain background water quality data (offsite and upgradient wells) for comparative

study.

Additional samples analyzed included equipment blanks and field duplicates, as prescribed

in the Generic QAPP (CH2M HILL, 19950.

Groundwater samples were collected prior to RI activities in February 1996, June 1997,

September 1997, March 1998, and October 1998. Reports were generated for each sampling

event. The October 1998 sampling event was the most inclusive groundwater sampling
event for the Dunn Field RI. This event included the most wells of any sampling event up to

that date. Section 14.0 summarizes the findings of groundwater sampling events.

4.2.1.8 Monitoring Well Installation

To characterize the extent of both the groundwater contammatlon beneath Dunn Field and

the extent of the plume offsite, 15 additional groundwater monitoring wells were installed
since completion of the Law RI in 1990 and before the end of the 1999 RI effort. In addition,

one groundwater quality sample was obtained with push methods (HY-10), and one

piezometer was installed to monitor water levels, though a VOC sample was also obtained
at this location (PZ-02). Groundwater wells and piezometers were installed and push

samples were obtamed using primarily rotasonic drlllmg methods (CH2M HILL, 1997).

Exceptions were MW-56 through MW-59, which were installed by Parsons Environmental

P 1148071_1 REPORT_EV 1 DUNN FIELD RI REPORT_SECTION 41SECTION 4 (REV 1) DOC 4-5



702

MEMPHIS DEPOI DUNN FIELD RI - REV 1 04/02

using hollow-stem augers. As discussed in Section 14 0, samples were collected and

analyzed both from new and from previously existing wells to further characterize the

nature and extent of the COPCs in groundwater. (Monitoring well locations are shown on

Figure 2-11.)

Monitoring wells were constructed using 2-inch inside diameter (ID) Schedule 40 PVC

casings and 0.010-inch well screens according to the following procedure:

1. Once the borehole was completed to the top of the confining unit clay, the inner core

barrel was removed, leaving the outer drill pipe to hold open the borehole;

2. Any penetration into the confining unit clay was tilled with chipped bentonite vibrated

in place with the core barrel;

3. A small amount of sand (usually I foot) was poured down the borehole to provide a

firm base for installing the monitoring well;

4. The well casing and screen were then installed through the outer drill pipe;

5. A sand pack (20/40 silica sand) was then poured around the well screen to 2 ft above the

top of the well screen;

6. The inner core barrel was vibrated during sand pack installation to avoid bridging of

sand grains;

7. The borehole was then grouted using a high-solids bentonite clay to within 2 ft of the

ground surface using side discharge tremie pipe; and

8. The outer drill pipe was removed.

The grout in the borehole was allowed to cure for a minimum of 24 hours before the
concrete surface pad was installed. The well pad used for all wells was 3 ft by 3 ft by

6 inches deep. The finished pad was sloped so that drainage flows away from the protective

casing. A steel tamper- and traffic-resistant, flush-mount protective vault was installed over

the well casing. A standard expandable lockable well cap was installed on all wells.

Monitoring wells with sufticient saturated thickness were developed using a

decontaminated Grundfos Rediflo ® submersible pump. Wells were developed by

overpumping with submersible pumps until the water was clear and water quality
parameters stabilized in accordance with the QAPP. Monitoring well construction details,
where available, for all wells on the MI and Dunn Field are summarized in Table 4-3.

4.2.1.9 Water Level Measurements

Before the groundwater samples were collected, static water levels in monitoring wells were

measured to calculate groundwater purge volumes. Groundwater levels used to construct a

groundwater potentiometric surface map were collected wlthm a 24-hour time frame. All

water levels were measured using a decontaminated, electronic water-level indicator with

an accuracy of plus or minus 0.1 foot 1999 RI Groundwater Sampling Procedures.

To prevent contamination of sampling equipment by surface soils when the wells were

being purged or sampled, a plastic ground cloth was placed beneath all sampling
equipment. Purging was accomplished with a decontaminated stainless-steel submersible
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pump or Teflon® bailer. The discharged water was monitored for pH, temperature, and

specific conductivity. Purging continued until three to five well volumes had been removed,

and the pH, temperature, and conductivity were stable (three successwe measurements are

within 5 percent of one another). Field instruments used by CH2M HILL to measure

temperature, pH, and conductivity were direct reading, thus making field calculations and

subsequent data reduction unnecessary. All field data were recorded in the site logbooks.

Water quality parameters were monitored continuously with an inline probe.

The amount of purged fluid was measured by filling graduated buckets or by using a

stopwatch and noting the flow rate of the pump versus elapsed time. All water purged from

the wells ultimately was discharged under permit to the city sewer system. Wells were

sampled immediately after purging, ff possible, but no later than 6 hours after purging.

Wells that recharged slowly were purged dry and allowed to recharge to at least 80 percent

of initial well volume before sampling.

Clean disposable vinyl gloves were used to handle all samples and equipment used for

purging and collecting samples. Wells were sampled with a Teflon ®bailer, which had been

decontaminated according to the procedures descnbed previously. Pre-cleaned bailers were
wrapped in aluminum foil for transportation to the Main Installation and new braided

nylon cord was used to lower bailers into the wells.

Samples were collected in accordance with the guidelines in the Practical Guide for Ground

Water Samphng (EPA, 1985), the EPA Region IV Environmental Comphance Branch Standard

Operating Procedures and Quality Assurance Manual (ECBSOPQAM) (EPA, February 1991e),

and U.S. Environmental Protection Agency Science and Ecosystem Services Division,

Environmental Investigation Standard Operating Procedure (EISOPQAM), May 1996
(revised in 1997) (EISOPQAM. In accordance with the EISOPQAM, care was taken to avoid

aerating the sample. The sample was poured in a slow, steady stream from the bailer to the

prepared sample containers. The process was repeated as necessary to fill each container to

the required volume. Field measurements of pH, specific conductance, and temperature

were recorded using instruments that had been calibrated daily and decontaminated before

each use. Temperature was measured immediately upon pouring the sample from the bailer

into a glass beaker.

Samples to be analyzed for VOCs were collected first to n'unimize the effects of

volatilization caused by disturbing the water surface in the well. VOC sample containers

were filled completely, leaving no air space above the liquid. Before being transported to the

laboratory for analysis, samples were preserved in accordance with the guidelines specified
in the QAPP. Trip blanks were included with each container holding samples to be analyzed

for VOCs. EPA and state regulators also collected split groundwater samples on a regular

basis throughout the project.

4.2.1.10 Slug Tests

Slug tests (using a pneumatic method) were performed during the 1999 RI on 22 installed

momtoring wells at Dunn Field. A pneumatic slug testing method was chosen because of

expected high values of hydrauhc conductivity to be encountered within the fluwal aquifer

(102 to 10_ centimeters per second [cm/sec]). With manual slug insertion methods, high
values of hydraulic conductivity result in rapid recovery of water levels that can lead to

significant "noise" in the early time data and erroneous interpretation of the well recovery
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curve. The Final Groundwater Characterization Data Report (CH2M HILL, 1997) contains

further discussion regarding this method and its application at the Depot.

4.2.1.11 Field Investigation QA/QC

During the 1999 RI field investigation and 2000/2001 DNAPL investigation efforts,

CH2M HILL sample collection personnel adhered to stringent QA/QC criteria. The

frequency of QA/QC samples is summarized below:

• Trip blanks accompanied every shipment of samples to be analyzed for VOCs. One trip

blank also accompanied split VOC samples;

• Equipment blanks were collected once each day for the equipment used during

sampling procedures;

• Field blanks were collected once each week from each water source;

Field duplicate samples were collected to measure the precision of the sampling process

from at least 10 percent of the total number of sample locations prevlonsly known to
contain contamination;

Split samples were collected from 5 percent of the samples collected at Dunn Field for

the purpose of a QC check by the USACE Missouri River Division (MRD) laboratory in
Omaha, Nebraska; and

Matrix spike/matrix spike duplicate (MS/MSD) samples were collected and shipped to

the laboratory for spike analyses. Five percent of the samples collected were

accompanied by spike samples.

The list of analytical methods that were used for offslte analysis is presented in Section 4.0
of the Final Generic QAPP (CH2M HILL, 1995f). Container type, container quantities,

preservatives, holding times, SW-846 Methods, and extraction and preparation methods for

each parameter are also listed in the QAPP. The QAPP identifies the general requirements

and purposes for collecting surface samples, including the field QA/QC methods.

4.2.2 200012001 Supplemental RI Investigation

A supplemental RI investigation was conducted on the west-central portion of Dunn Field

in October of 2000 and completed in February 2001. This additional investigation assessed

the presence or absence of a DNAPL in groundwater underlying the Disposal Area of Dunn

Field. The goal of this survey was to delineate the potential source and areal extent of the

DNAPL, if confirmed to be present.

This investigation was the result of analysis of groundwater samples that were collected by

Jacobs Engineering, Inc. (Jacobs) from monitoring wells MW69, 70, and 71 in February 2000

during quarterly groundwater monitoring as part of the second year of the operations and

maintenance of the groundwater extraction system on Dunn Field. Groundwater analytical
results from MW70 indicated the presence of TCE and 1,1,2,2-PCA at concentrations of

11,700 I_g/L and 4,830 beg/L, respectively. Monitoring wells MW68, 69, 70, and 71 were
installed west of Dunn Field in November 1999 (MW69, 70 and71) and February 2000

(MW68) to determine water levels in the fluwal aquifer and to evaluate the capture zone of

the Dunn Field groundwater extraction system.
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According to EPA (1996), when concentrations of DNAPL chemicals (e.g., TCE) in

groundwater are greater than 1% of the aqueous solublhty limit, then the presence of

DNAPL is inferred. The detected concentration of TCE in MW70 was 1.06% of the aqueous
solubility, which suggested the presence of DNAPL.

4.2.2.1 Procedures and Analyses

Preliminary Screening and Exploratory Borings
The area upgradient, downgradient, and near MWT0 was investigated by installing 16 soil

borings advanced to the top of the clay confining unit located approximately 80 to 95-feet

below ground surface (bgs) (see Figure 4-8). Boring installation techniques included using

either a hollow stem drilling technique with a 5-ft continuous core sampler advanced along

with the augers (as described in Section 12.3.2 of the EISOPQAM) or a rotasonic drilling
technique with a continuous inner-casing sampling core.

The ground surface elevation at each potential location was pre-surveyed, so the elevation
of the underlying clay layers encountered could be determined in the field. The elevations of

clay layers dictated the location and quantity of subsequent borings.

Soil screening and sampling procedures for soil borings were separated into different

categories of importance based on the Iocatton of the investigation. The categories are
described below:

Category 1: Onsite Soil Borings within the Suspected Source Area

The interval from the ground surface to the bottom of the loess (approximately 30 ft bgs)

was field screened at least once every 5 feet using an Organic Vapor Analyzer (OVA) -
Flame Ionization Detector (FID), only. Soil samples that exhibited elevated headspace

OVA-FID readings were subjected to a shake test using a hydrophobic dye (Sudan IV

dye). Sudan W turns bright red in the presence of DNAPL. No laboratory soil samples

were collected. Areas associated with changes in soil lithologies (high permeability to a

lower permeability unit) within each 5 foot interval were targeted.

The bottom of the loess to the water table was field screened at least once every 5 feet

using an OVA-FID in all borings except for two (SB-6 and SB-7). Due to a change in

drilling method (Rotasonic versus hollow-stem), samples for FID readmgs could not be
collected. Soil samples that exhibited elevated OVA-FID headspace readings were

subjected to a shake test using a hydrophobic dye (Sudan W dye). Areas associated with

changes in soil lithologies within each 5 foot interval were targeted. Soil corresponding

to OVA-FID concentrations greater than or equal to 20 parts per million (ppm) were

subject to soil collection using EnCore ®Samplers and sent to a laboratory for analysis;

only one soil sample for laboratory analysis was collected from every 20 foot interval. If

no OVA-FID concentrations witban the 20 foot interval were greater than or equal to 20

ppm, one sod sample was still collected and sent to a laboratory for chermcal analysis.

Category 2: Onsite Soll Borings Downgradient of Suspected Source Area and Between RW-4
and RW-5

• The interval from ground surface to the water table was field screened at least once

every 5 feet using an OVA-FID. Soll samples that exhibited elevated headspace readings
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were subjected to a shake test using a hydrophobic dye (Sudan IV dye). Areas associated

with changes in soil lithologaes (high permeability to a lower permeability unit) within
each 5 foot interval were targeted. Soil corresponding to FID concentrations greater than

or equal to 20 ppm was subject to soil collection using EnCore® Samplers and sent to a

laboratory for analysis; only one soil sample for laboratory analysis was collected from

every 20 foot interval. If no OVA-FID concentrations between the ground surface and

the water table were greater than or equal to 20 ppm, only one soil sample was collected

just above the water table and sent to a laboratory for chemical analysis.

Category 3: Offsite Soil Borings

The same screening and sampling approach as Category 2 was implemented for these

soil borings, beginning at the highest depth where a concentrahon of 20 ppm or greater

was detected within the Category 2 soil borings. If all soil headspace concentrations

within the Category 2 soil borings were less than 20 ppm, then the screening and

sampling began at 50 feet BGS.

Environmental Testing & Consulting, Inc. in Memphis, Tennessee was contracted for soil
sample analysis of VOCs according to EPA SW-846 Method 8260B and prepared using EPA

Method 5035. Analytical results, which were obtained in 12 to 24 hotirs, were used to define

placement of additional borings and monitoring wells. Thirty-seven soil samples were

collected for laboratory VOC analysis. Twenty percent of the samples collected were spht

with Columbia Analytical Services in Redding, California, for confirmation analysis using

EPA Contract Laboratory Program (CLP) analytical methods. FID readings are presented in

Table 4-4. The depth for each sample collected and the associated analytical laboratory

distribution is presented in Table 4-5.

Monitoring Well Installation
Five of the soil borings were converted to monitoring wells MW-73 through MW-77, based

on the results of the lithological logging, clay orientation, known groundwater gradient,

field screening of soil samples, and laboratory analyses of the confirmation soil samples.

The monitoring wells were installed using 2-inch-diameter polyvinyl chloride 0oVC) screen

and riser, with 0.01-inch continuously slotted screen (QAPP, Section 5.4). The bottom of the

screened interval for each well was placed at the top of the confining clay unit based on the

information gathered during preliminary screening of the soil borings. The complete
saturated thickness interval was screened. A sample of aquifer materials was obtained from

the center of the saturated thickness for TOC analysis and grain size distribution. Once the

screen was installed, a filter pack and bentonite seal were placed around and above the

screen, as appropriate. The remainder of the outer annulus was filled with a bentonite-grout

mixture using tremie pipe extending from the top of the bentonite seal to land surface. All

soil borings not completed as monitoring wells were plugged and abandoned with grout

tremied from the bottom up to land surface according to methods described in the
EISOPQAM, Section 6.9.

The grout in the borehole was allowed to cure for a minimum of 24 hours before the

concrete surface pad was installed. The well pad used for all wells was 3 ft by 3 ft by

6 inches deep. The finished pad was sloped so that drainage flows away from the protective

casmg. A steel tamper- and traffic-resistant, flush-mount protective vault was installed over

the well casing. A standard expandable lockable well cap was installed on all wells.
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Following installation, all wells were developed in accordance with the approved

procedures previously established for Dunn Field (QAPP, Section 5.4.2.7). Wells were

developed by overpumping with submersible pumps until the water was clear and water

quality parameters stabilized In accordance with the QAPP. Monitoring well construction
details, where available, for all wells on the MI and Dunn Field are summarized in
Table 4-3.

A discussion of the analytical results of this supplemental RI field investigation effort can be

found in Sections 10 (Disposal Area) and 14 (Groundwater).

Groundwater Sampling

During the DNAPL investigation, twelve existing and newly installed wells (MW-13, 42, 69,

70, 73, 74, 75, 76, 77, 79, 80, and 87) were sampled using polyethylene-based passive

diffusion bag samplers. The bag samplers were utilized according to Vroblesky, D.A. and

Campbell, T.A., 2000. Draft Guidance Document for the Use of Polyethylene-Based Passive
Diffusion Bag Samplers to Obtain Volatile Organic Compound Concentrations in Wells. The

monitoring wells that were sampled during this effort, besides MW-70, were selected based

on proximity to MW-70, current extent of VOC contamination, and proximity to the western

perimeter of Dunn Field. Sample bags were placed at five foot intervals along the screen

length of each well to obtain vertical contaminant data in the fluvial aquifer.

A discussion of the analytical results of this sampling effort are presented in Section 14
(Groundwater).

Clay Confining Unit Soil Borings

Five additional soil borings (MW-34A, MW-34B, MW-40A, SB-43A, and STB-88) were
drilled during the DNAPL investigation to provide additional information on the

orientation and location of the upper clay confining unit of the Jackson Formation/Upper

Claiborne Group as well as to prove or disprove the existence of the fluvial aquifer at the

locations selected. The information gained from the installation of the soil borings would
also aid the development of potentiometric maps for the site. Figure 4-9 presents the

location of these borings.

The soil borings were installed using hollow-stem auger drilling techniques and a 5-ft core

sampling device. The cores were returned to the surface and reviewed for lithologic and

hydrogeologie characteristics. Borings were drilled until either the clay confining unit was

encountered or the depth of the boring was believed to beyond the point where the fluvial
aquifer was anticipated to be found. After the bormgs were completed, all drill rig

equipment was removed and the borings were grouted to surface.

Water Level Measurements

On January 10, 2001, depth to water level measurements were collected from all Depot wells
that could be accessed. Measurements were taken in order to develop a site-wide

potentiometric surface map. The measurements were collected within a 24 hour period. All

water levels were measured using a decontaminated, electronic water-level indicator with

an accuracy of plus or minus 0.1 foot. Momtored Natural Attenuation Study

As part of the FS for the MI, groundwater samples were collected from both Dunn Field and

MI monitoring wells as part of Monitored Natural Attenuation study m March 2000. The
study focused on geochemical and biological parameters within aquifers underlying Dunn

Field and the MI that may indicate the potential for natural attenuation in aquifers
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underlying both sites. Eight wells were sampled on Dunn Field, including MW-15, 31, 35,
40, 46, 54, 70, and 71 m accordance with the Sampling and Analysis Plan for Evaluahon of

B1odegradation of VOCs in Groundwater at the Memphis Depot (CH2M HILL, March 2000).

Results of this study are presented in Appendix A-1.

4.2.3 Soil Sampling from CWM Excavations

Soil samples were collected from the CWM excavations at Sites 1, 24-A and 24-B to

determine the presence of hazardous and toxic waste (HTW), including dense non-aqueous

phase liquids (DNAPL) and dissolved/sorbed phase chlorinated volatile organic

compounds (CVOCs) in accordance with the Amended Sampling and Analysis Plan [III]:

Soil Sampling from CWM Excavations 24-A, 24-B, and I for HTW (CH2M HILL, March

2000). Because of the potential for CWM, these disposal areas were not investigated during

the previous Dunn Field RI field efforts. A total of 8 sod samples were collected from the
excavations between June 2000 and March 2001 as follows:

• 2 floor samples were collected from Site I in June 2000;

• I floor sample and 2 sidewall samples were collected from Site 24-A in

October/November 2000; and

• 2 floor samples and I sidewall sample were collected from Site 24-B in March 2001.

The samples were analyzed according to USEPA SW-846 Test Methods for Evaluating Solid

Waste, Physical/Chermcal Methods. Each sample was analyzed for TCL volatile organics

by SW-846 Method 8260B, TCL semi-volatile organic compounds by SW-846 Method 8270C,

organochlorine pesticides by SW-846 Method 8081A, PCBs by SW-846 Method 8082, and

TAL Metals (by various SW-846 Methods). The analytical results of these samples are

summarized in Appendix K.
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TABLE 4-1A

Summary of the Field Investigations for the Dunn Field RI
Rev 1 Memphis Depot Dunn Field RI

Field Investigation Event Date Comments

Phase I Aug-1998 Disposal Area onlyPassive Soil Gas Survey (CH2M
HILL)

EEJCA Invesbgahon of the CWM
Sites (Parsons ES)

RI Sampling (CH2M HILL)

Expanded RI Sampling (CH2M
HILL)

Dunn Field Groundwater Sampling
(CH2M HILL)

Groundwater Extrachon System
Performance Monitoring (OHM/IT

Corp [Year 1] & Jacobs Engineering
[Year 2])

Phase II

Geophysical
Investigation

Oct-1998

Feb through Jul-
1998

Soil Borings & Aug-1998
Sampling

Aug-1998Monitoring Well
Installation &
Sampling

Initial Soil,
Sediment and
Surface Water

Sampling

Supplemental
Soil Sampling

Soil Borings &
Sampling

Monitoring Well
Installahon

1stQuarter

Mar & Apr-1999

0cF1999

O_ & No_2000

O_, Nov & Oem
2000

Jan & Feb-1996

Expanded to Northeast Open
Area & Stockpile Area

Investigating the CWM sites (1,
24-A & 24-B) in the Disposal Area
& Stockpile Area. 6 soil borings &
6 monitoring wells installed &
sampled

Northeast Open Area & Disposal
Area

Stockpile Area

Disposal Area & off-site to the
West of Dunn Field

Installed 5 well on-site in the

Disposal Area & 6 well off-site to
the west & northwest of Dunn

I Field.

33 Dunn Field wells sampled

2 n°Quarter Jun-1997 33 Dunn Field wells sampled

3 '0 Quarter Sep-1997 33 Dunn Field wells sampled

4" Quarter Mar-1998 39 Dunn Field wegs sampled

5= Quarter Oct & Nov- 34 Dunn Field wells sampled
1998

MNA Study Mar-2000 8 Dunn Field wells sampled

Expanded RI Jan & Feb-2001

Feb, May, Aug &
Nov-1999

Year 1 of

Operation -
Quarters 1, 2, 3 &
4

Year 2 of

Operation -
Quarters 1, 2, 3 &
4

Feb, May, Aug &
Nov-2000

9 wefts initially sampled in Jan-
2001 & additional 3 wells were

sampled PnFeb-2001 with
ddfusion bag samplers

Quarterly sampled 10 monitoring
wells & 7 recovery wells

Quarterly sampled 20 monitoring
wells & 11 recovery wells
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TABLE 4-1A

Summary of the Field Investigations for the Dunn Field RI
Rev. 1 MemphisDepot Dunn F_e/dRI

Field Investigation Event Date Comments

Site 1 Jun-2000CWM Site Excavation Sampling
(UXB & CH2M HILL)

2 excavation floor samples were
collected for TALKCL analyses

(Dzsposal Area)

Srie 24-A Oct & Nov-2000 1 excavat=on floor & 2 sidewall

samples were collected for
TALKCL analyses (Disposal
Area)

Site 24-B Mar-2001 2 excavation floor & 1 sidewall

samples were collected for
TAL/TCL analyses (Stockpile

Area)

CWM = chemical warfare materiel
EE/CA = Engineering Evaluatton/Cosl Analys=s
TAL/'rCL = target anatyte hst/target compound list
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5.0 Data Quality Evaluation

The purpose of the data quality evaluation (DQE) process is to assess the effect of the overall

analytical process on the usability of the data. The two major categories of data evaluation

are laboratory performance and matrix interference. Evaluation of laboratory performance is

a check for compliance with the method requirements; either the laboratory did, or did not,

analyze the samples within the limits of the analytical method. Evaluation of matrix

interference is more subtle and mvolves the analysis of several areas of results including

surrogate spike recoveries, matrix spike recoveries, and duplicate sample results.

5.1 Introduction

Soil samples included in this DQE were collected during initial RI investigation activities in
March and April 1999, during a supplemental samphng effort in October 1999, and from

October 12 through November 28, 2000 during the DNAPL investigation. Groundwater

samples included in this DQE were collected from January 8 through March 9, 2001 during
groundwater sampling with diffusion bag samplers. Other groundwater samples were

collected during five quarterly groundwater samphng events from 1996 through 1998 and

the sample data are included in this RI report but were evaluated in separate documents
entitled Quarterly Groundwater Sampling reports.

Field QC samples included duplicates, field blanks, trip blanks (analyzed for VOCs only),

equipment rinsate blanks, and matrix spikes. The number of each type of sample is listed by
analytical method in Tables 5-1 through 5-3. The samples were analyzed for the following

analytical fractions:

• Volahie organic compounds (VOCs) by SW-846 Method 8260B;

• Semivolatile organic compounds (SVOCs) by SW-846 Method 8270;

• Organochlorine Pesticides and PCBs by SW-846 Method 8081 and 8082;

• Herbicides by SW-846 Method 8151;

• Explosives by SW-846 Method 8330;

• Dioxins by SW-846 Method 8280;

• Metals by EPA Methods 200.7, 204.2, 206.2, 213.2, 239.2, 245.1, 245.5, 270.2, 279.2;

• Metals by SW-846 Methods 6010, 7060, 7421, 7471, 7740, and 7841 (October 1999 only);

• Thiodiglycol by Method UL09/L; and

• Total organic carbon (TOC) by SW-846 Method 9060

The hardcopy data packages for this DQE were revlewed by project chemists usmg the
process outlined in the EPA guidance document USEPA CLP National Functional Guidelines

for Inorganic (Organic) Data Review (1994a, revised October 1999). A summary of all raw

analytical data for all samples included in this RI can be found as Appendix B-1 - Summary

of Raw Analytical Data. Areas of review included (when applicable to the method) holding
time comphance, calibration verification, blank results, matrix spike precision and accuracy,

method accuracy as demonstrated by laboratory control samples (LCSs), field duplicate

results, surrogate recoveries, and internal standard performance. A data rewew worksheet
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was completed for each of these data packages and any non-conformance documented. The

data review and validation process is independent of the laboratory's checks and focuses on

the usability of the data to support the project data interpretation and decision-making

processes.

Thirty-seven (37) soil samples (including 4 duplicates) were collected for 24-hour

turnaround time during the expanded RI field investigation in late 2000. These samples

were analyzed by Environmental Testing & Consulting in Memphis, TN, using QC Level 2

procedures based on the 'quick' turnaround; therefore, only surrogate recovery QC data was

reported. This VOC data was used in the field to determine placement of additional

boring/wells and for the assessment of potential DNAPL in the subsurface. The Precision,

Accuracy, Representativeness, Completeness, and Comparability section of the 2000 DQE

states that 100% of the data were valid based upon the information provided; that is, no

data were rejected. Surrogate recoveries were provided and presented and provided as an

attachment. The majority of the surrogate recoveries were well within control limits

indicating no matrix effects, which would bias the data. Those that were out were slightly

high. None of the data was rejected for surrogates. In addition, there were no other QC data

in the deliverable in order to perform a complete Functional Guidelines validation.

Twenty (20) percent of these VOC samples (8 samples plus I duplicate) were split and sent

to a second laboratory, Columbia Analytical Services in Redding CA, for 14-day analysis as

a quality control check on the level 2 data (see Table 4-5). The analysis of these samples were

conducted using QC Level 3 (CLP equivalent) procedures. The results of these split samples

were complete enough to be reviewed and validated using the process outlined in USEPA,

1999, using CLP-type QC sumlnary forms. Analytical results of the split samples from 2000

soil sampling event for VOCs are shown on Figure 10-11B and a comparison is mcluded in

Appendix B-4h. The results of the data validation for the 2000 soil samples are presented in
Appendix B-4.

Also for the 2000 data, TOC data were contained within complete DQO Level III data

packages and were validated.

Data that were not within the acceptance limits were appended with a qualifying flag,
which consists of a single- or double-letter abbreviation that reflects an uncertainty or

problem with the data. Although the qualifying flags originate during the database query

process, they are included in the final data summary table deliverables so that the data will

be used only for the intended purpose and with the qualifiers known. For the validated 2000

and 2001 data, the qualifiers also mclude secondary, or two-digit sub-qualifier flags which

are entered into the Comments field of the database. The secondary qualifiers provide the

reasoning behind the assignment of a qualifier to the data. The sub-qualifiers are presented

and defined in Table 5-4. The following flags were used in this text:

• = D Detected. Analyte was analyzed for and detected at the reported concentration;

• U - Undetected. Analyte was analyzed for but not detected above the method detection

hmit (MDL);

• UJ - Detection limit estimated. Analyte was analyzed for and qualified as not detected.
The result is estimated;
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• J - Estimated. The analyte was present, but the reported value may not be accurate or
precise; and

• R - Rejected. The data are unusable. (NOTE: Analyte/compound may or may not be
present.).

Inorganic and organic numerical sample results that are greater than the MDL but less than

the laboratory reporting hmlt (RL) are qualified with a "J" for eshmated as required by the

EPA Funchonal Gmdelines for Evaluahng Data Quahty.

Once the data review and validation process was completed, the entire data set was

reviewed for chemical compound frequencies of detection, dilution factors that might affect
data usability, and patterns of target compound distribution. The data set was also

evaluated to identify potential data limitations, uncertainties, or both in the analytical

results. Appendix B-2a, B-3a, and B-4a lists the changes in data qualifiers due to the

validation process for the March and April 1999 data, the October 1999 data, and the 2000

and 2001 data, respectively. A list of all rejected results is provided in Appen&x B-2b
through B-4b.

The 2000 VOC data contained many dilutions due to the hnear range of the cahbration
curve being exceeded. As a result, there were two valid values m the database for several

VOC samples As presented in Appendix B-4a, project chemists compared the dilution with

the original results and selected the proper record from the two results available. The other

value was rejected, as there can be only a single valid record per compound, per sample.

Where data were qualified as estimated, a "J" flag was applied to positive hits and a "UJ"
flag was applied to not detected results. The entire sample database was also quened for

frequency of detection in blanks and samples, detailed listing of blank detects, matrix

spike/matrix spike duphcate (MS/MSD) results, field duplicate precision, surrogate

recoveries, preparation, and analysis dates pertaining to holding times. The queries were

then manipulated to calculate necessary statistics for evaluation of data. Appendix B-4a lists

the changes in data qualifiers due to the validation process. A list of all rejected results is
provided in Appendix B-4b.

5.2 Holding Times and Calibration

5.2.1 Holding Times

According to SW-846 reqmrements, all holding times were met for an sampling events.

5.2.2 Calibration

The 2000 VOC QC Level 2 data from Environmental Testing & Consulting did not include
calibration data in the VOC hard copy or electronic data deliverable and, therefore, could

not be evaluated as to the impact that calibration and tuning results may have had on these

data. There were no other QC data other than surrogate recoveries in the deliverable in
order to perform a complete Functional Guidelines vahdation. The data were used based on

the surrogate recoveries and the fact the lab followed the approved SW846 methodology
procedure as stated. Split samples from 20% of the QC Level 2 VOC samples were analyzed
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by Colmnbia Analyt:cal Services using QC Level 3 data package deliverables, which

included calibration data. No records were qualified from calibration criteria.

For the 2001 data, six records were quantified as non-detects were qualified as estimated

(UJ) due to continuing calibration deficiencies. These records consisted of a single
bromoform, two chloroethane, and three bromomethane results.

No other records were qualified from calibration criteria.

5.3 PotentialFieldSamplingand LaboratoryContamination
Four types of blank samples were used to monitor potentml contamination introduced

during field sampling, sample handling, and shipping activities, as well as sample

preparation and analysis.

Trip Blank (TB): A sample of ASTM Type II water that is prepared in the laboratory

prior to the sampling event. The water is stored in VOC sample containers, which are

not opened in the field, and travels back to the laboratory with the other samples for

VOC analysis. This blank is used to monitor the potential for sample contamination
during the sample container trip. One trip blank should be included in each sample

cooler that contained samples for VOC analysis. A total of 12 trip blanks were submitted
to the laboratory with the samples in this DQE report;

Equipment Rinsate Blank (EB): A sample of the analyte-free water used for the final

rinse during the equipment decontamination process. This blank sample is collected by

rinsing the sampling eqmpment after decontamination and is analyzed for the same

analytical parameters as the corresponding samples. This blank is used to monitor

potential contamination caused by incomplete equipment decontamination. One

equipment rinsate blank should be collected per day of sampling, per type of sampling
equipment. Depending on the analysis, up to five equipment rmsate blanks were

submitted to the laboratory for analysis;

Field Blank or Ambient Blank (FB or AB): The field blank is an aliquot of the source

water used for equipment decontamination. This blank monitors contamination that

may be introduced from the water used for decontamination. One field blank was

collected from each source of decontamination water and analyzed for the same

parameters as the associated samples. Depending on the analysis, up to five ambient
blanks were collected during the 1999 and 2001 sampling events; and

Laboratory Method Blank or Method Blank (MB): A laboratory method blank is an

analyte-free matrix to which all reagents are added in the same volumes or proportions

as used in sample processing. The method blank should be carried through the complete

sample preparation and analytical procedure. The method blank is used to document

contamination resulting from the analytical process. One method blank was prepared

and analyzed for every 20 samples or per analytical batch, whichever was more

frequent.

According to the EPA Functional Guidelines, concentrations of common organic

contaminants detected in samples at less than 10 times the concentration of the associated

blanks can be attributed to held sampling and laboratory contamination rather than
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environmental contamination from site activities. Common organic contaminants include

acetone, methylene chloride, 2-butanone, and the phthalates. For other inorganic and
organic contaminants, 5 hmes the concentration detected in the associated blanks rather

than 10 is used to qualify results as potentml field and/or laboratory contamination rather
than environmental contamination. A detailed list of contaminants found in the field and

laboratory blanks for all data is provided in Appendix B-2c through B-4c. The frequency and
range of analytes detected m all samples is provided m Appendix B-2d through B-4d.

Common organic contaminants were found in various blanks for the 1999 data, including:

• Acetone (extraction solvent and common lab contaminant) was detected in all 7

equipment rinsate blanks, 2 held blanks, 4 trip blanks, and all 4 ambient blanks, as well

as 19 laboratory method blanks. Twelve field samples had acetone present greater than
10 times the highest associated blank levels;

• Methylene chloride (exizaction solvent and common lab contaminant) was detected in 1

equipment rinsate blank, 2 ambient blanks, 5 trip blanks, and 14 laboratory method
blanks. Thirty-one field samples had methylene chloride detected above 10 times the
level of the assooated blanks;

2-Butanone (common lab contaminant) was found in two laboratory method blanks. For

the October 1999 data, 2-Butanone was found in one of the field blanks. Sixty field
samples had 2-butanone present where either the associated blanks were free of 2-

butanone or the concentrations were greater than 10 times the highest associated blank
levels; and

• Phthalates are common lab contammants and were detected in a number of blanks.

Benzyl butyl phthalate was found in two laboratory blanks. One equipment blank

contamed di-n-octyl phthalate. Di-n-butylphthalate was detected in two equipment

blanks and one laboratory blank. Three laboratory method blanks had bis-2-

(ethylhexyl)phthalate (BEHP) present. Additionally, diethylphthalate was found in one
laboratory method blank.

For the October 1999 data, toluene was present in two trip blanks. Six field samples were
qualified as non-detect due to blank contamination of toluene. A number of metals were

detected in various blanks and are summarized in Appendix B-3d. These include aluminum,

calcium, chronuum, copper, iron, magnesium, manganese, lead, potassmm, sodmm, and

zinc. Many of these metals are ubiquitous at low levels. Zmc is used in galvanizing steel

and as a catalyst in many chemical and/or manufacturing processes. Aluminum, chromium,

copper and iron are used in constructing sinks, faucets, laboratory ventilation hoods, and

other tools or equipment used on a day-to-day basis. Lead is associated with many alloys or
solder combinations. Calcium, magnesium, potasmum and sodium are the cataons

associated with common salts. Additionally, many of these elements can be found as trace

level contaminants in acids utilized for digestion in the laboratory. Three potassium and

nine sodium results were quahfied as non-detect due to blank contamination.

For the 2000 data, TOC was reported at two times the MDL or less in two laboratory blanks.

As Appendix B-4a indicates, this resulted in four samples being qualified as non-detects due

to TOC blank contaminahon. Two VOCs were reported in a smgle equipment rinsate blank
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(1 of 5 eqmpment rmsate blanks). These included 1,1,2,2-tetrachloroethane (at 3.7 _g/L) and

TCE (at 6.4 _g/L). Appendix B-4d contrasts these data with field sample results.

For the 2001 data, seven VOCs were reported m laboratory method or field blanks. These

included 1,1,2,2-tetrachloroethane, methylene chloride, chloromethane, bromomethane,

toluene, TCE, and acetone. Twenty-one results were qualified as non-detect for methlyene

chloride, 37 samples were qualified as non-detect for acetone, 10 samples were qualified as

non-detects due to blank contamination for chloromethane, and 2 samples were qualified as

non-detect for 1,1,2,2-PCA. Other concentrations reported as detections are attributable to
blank contamination rather than site-related environmental activities for acetone,

bromomethane, chloromethane, and methylene chloride.

Within a significant amount of data such as this, common laboratory contaminants may

sometimes be reported at low levels m samples, but are not detected in any associated blank

samples. Therefore, they cannot be qualified as "U" (undetected) based upon blank

evaluation. However, the reported levels of these compounds must be evaluated carefully to

determine if they are actually indicative of environmental conditions, or low level

contamination from the field or laboratory. Benzyl butyl phthalate, BEHP, di-n-butyl

phthalate, and dlethyl phthalate were found in 2, 13, 5, and 6 samples, respechvely, but not

in the associated blanks and were therefore not qualified as undetected. These are common

laboratory contaminants and may be due to low level contamination, rather than
environmental conditions.

A number of other organic compounds were detected in blanks for the 1999 sample results,

including:

• VOCs: Carbon disulfide was found in one laboratory method blank. Chlorobenzene was

detected in one ambient blank. Chloroform was present in two laboratory method

blanks. Styrene was detected in 16 laboratory method blanks. Toluene was present in

seven trip blanks, two ambient blanks, and four laboratory method blanks. Two

laboratory method blanks contained 1,2-dichloroethene. Trichloroethene was found in

four laboratory method blanks; and

• SVOCs: One equipment blank contained benzo(a)pyrene, benzo(a)anthracene,

benzo(b)fluoranthene, benzo(ghi)perylene, benzo(k)fluoranthene, chrysene,

fluoranthene, and phenol below the reporting limit. Benzo(b)fluoranthene,

benzo(gl-u)perylene, benzo(k)fluoranthene, fluoranthene, and pyrene were detected in

one laboratory method blank.

A number of metals were detected in various blanks, as summarized in Table 5-5. In the

cases of copper, lead, iron, and zinc, the maximum values can be attributed to field and/or

laboratory contamination. Zinc is used in galvanizing steel and as a catalyst in many

chemical and manufacturing processes. Copper and iron are used m manufacturing sinks,
faucets, laboratory ventilation hoods, and other tools or equipment used on a day-to-day

basis. Lead is associated with many alloys and solder combmahons. For the remaining
metals not listed above, concentrations detected can be attributed to instrument noise at or

near the MDL. Associated field sample results less than 5 times the maximum concentration

found in the laboratory method or field blanks were attributed to field sampling or

laboratory contamination and are not considered to be indicahve of environmental
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contarmnation. These results were qualified as not detected and indicated with a "U"
qualifier.

5.4 MatrixEffects

5.4.1 SurrogateSpikeRecovery

Surrogate spike compounds were added to every sample analyzed for the organic
parameters, including field and laboratory blanks as well as field environmental samples.

Surrogate spikes consist of organic compounds, which are similar to the method analytes in

chemical composition and behavior in the analytical process, but which are not normally
found in environmental samples.

Surrogate spike recoveries were used to monitor both laboratory performance and matrix

interferences. Surrogate spike recoveries from field and laboratory blanks were used to

evaluate laboratory performance because the blanks should represent an "ideal" sample

matrix. Surrogate spike recoveries for field samples were used to evaluate the potential for

matrix interference. According to EPA (1999), data are not qualified with respect to

surrogate recoveries unless two or more volatile surrogates are out of specifications.

Table 5-6 summarizes the March and April 1999 VOC, SVOC, herbicide, pesticide/PCB,

dioxin, and explosive average surrogate recovery and the number of results flagged based
on surrogate recovery exceptions. All reported surrogate spike recoveries for field and QC

samples are presented in Appendix B-2e through B4e.

For the March and April 1999 data, surrogates for all organic analytical fractions generally
recovered well. Therefore, any adverse effect of the matrix on the results is demonstrated to

be minimal. For the October 1999 data, no samples were flagged due to poor surrogate
recoveries. These recoveries indicate that the specific sample matrix did not interfere with

the analytical process. For the 2000 data, all reported surrogate recoveries were well within

method acceptance ranges. Any surrogate value outside the laboratory established limits are
found in Appendix B-2e through B-4e. Any that were outside the limits were found to be

high. None of these data were rejected due to surrogate recovery failure and the data are

usable in the decision-making process. For the 2001 data, surrogate recoveries were well

within method acceptance ranges. Forty records from seven (7 out of 117) samples were
qualified as estimated 0 or UJ) due to surrogate recoveries outside control limits. No data
were rejected.

5.4.2 Matrix Spike Recoveries

Matrix spikes are prepared in order to document the precision and bias of a method in a

given sample matrix. For inorganic matrix spikes, three ahquots of a single sample were

analyzed; one native sample, one native duplicate, and one sample spiked with analytes.
Spike recovery is used to evaluate potential matrix interference as well as accuracy.

Precision is evaluated by comparing the native sample and native duplicate results for each

analyte. Three aliquots of a single sample are also analyzed for organic compounds,

however, using one native and two spiked aliquots. Unhke the surrogate spike compounds,

organic matrix spike compounds are found on the method TCL. The duplicate results,
consisting of MS/MSD or native/duplicate), are compared to evaluate precismn.
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Organic concentrations are not qualffmd based on MS/MSD results alone. The results are

evaluated in conjunction with surrogate and internal standard (ff applicable) results. For the

March and April 1999 data, the GC/MS volatile and semivolatile MS/MSD recovery and

precision data all fell within method control limits. One set of the organochlorine pesticide

spikes in this data set were diluted due to native concentrations of pesticides, so recovery

could not be determined. "Nahve concentration" refers to the level of target in the sample.

The target was high enough that it exceeded the calibration range and had to be diluted.

The dilution "diluted out" the concentrabon of the spike added.

For the October 1999 data, the GC/MS volatile and semivolatile MS/MSD recovery and

precision data all fell within method control limits. The GC pesticide, PCB, and herbicide

MS/MSD data also were within criteria. For the 2000 data, all TOC MS accuracy and native

duplicate precision results were well within established criteria, indicating that the specific

sample matrix did not greatly influence the overall TOC analytical process or the final

numerical result. For the 2001 data, all of the accuracy and precision results were well

within established criteria, indicating that the specific sample matrix did not influence the

overall analytical process or the final numerical result. No MS/MSD data were submitted

for the 2000 VOC analysm.

Inorganic results m the March and April 1999 data were qualified based solely on the results

of the MS/MSD precision and accuracy. Most of the unacceptable recoveries were greater

than 60 percent and all spike recoveries were greater than 30 percent. No results were

rejected based on MS performance. Inorganic results for this data set are summarized as

follows:

Antimony was flagged as estimated 0/UJ) in 88 samples based on MS recovery. All soil

matrix spikes were below 75 percent recovery;

Selenium was flagged as estimated (J/UJ) in 42 samples based on MS recovery. The

recovery of selenium was below 75 percent in three of the soil matrix spikes;

Arsenic and copper were flagged as estimated (J/U]) in 16 samples based on MS
recoveries; and

• Beryllium, cadmium, manganese, and mercury were each flagged as estimated 0/U]) in

three or less samples due to MS recoveries.

For the October 1999 data, no inorganic results were rejected based on matrix spike

performance. The following table reflects the number of samples per element qualified

based on MS/MSD results outside control limits. Additionally, several project specific

MS/MSD sets were not provided to the project in hard copy or e-data formats because they

were not requested on the COPC. The hard copy validation process revealed that these QC

samples were performed and hard copy was provided for the data validation process.

Number of Samples per Element Fl=

Element

Antimony

_d due to MS/MSD QC Results in the October 1999 Inorganic Data

Number Samples Fla_ed_

16

Arsenic 21

Barium 7

Cadmium 6

Calcium
Chromium

22
15

Flag Assigned

"J" hits / "UJ" non_:letects

"J" tuts/ "UJ" non-detects
"J" hits / "UJ" non-detects
"J" luts / "UJ" non-detects
"J" hits / "UJ" non-detects

"J" hits / "UJ" non-detects
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Iron 6
Lead 6

Manganese 12
Seleruum 13

Vanadmm 15
Zinc 9

"J" hits / "uJ" non-detects
"J" hits / "UJ" non-detects

"j" hits / "UJ" non-detects
"J" hits / "UJ" non-detects

"J" hits / "UJ" non-detects

"J" hits / "UJ" non-detects

The precision and accuracy information obtained from the matrix spiking and native

duplicate precision for both 1999 data sets indicate that the specific sample matrix did not

influence the overall analytical process or the final numerical result. All MS/MSD precision

and accuracy results are listed in Appendix B-2f through B-4f.

5.4.3 FieldDuplicateSampleResults

Field duplicate analyses measure both field and laboratory precision and can also be

affected by the homogeneity of the samples. Therefore, the results may have more

variability than lab duplicates, which measure only lab performance. Accordmg to the EPA

Functional Gmdelines, there are no qualification criteria for field duplicate precision.

For soil samples collected in 1999 and 2000, a control hmit of 5:35 percent for the RPD was

used for original and duplicate sample values greater than or equal to five times the RL. For

the 2001 data, an aqueous conlxol limit of +90 percent for the RPD was used for ongmal and

duplicate sample values greater than or equal to five times the RL. A control limit of + two

times the RL was used if either the sample or the duplicate value was less than five times

the RL. In the case where only one result is above the five times the RL level and the other is

below, the + two times the RL criteria were applied. A summary of all field duplicate results

(including precision) is provided in Appendix B-2g through B-4g.

There were several sets of field duplicates collected during the 1999 field effort and four for

the 2000 and 2001 effort (see Tables 5-1 through 5-3). Both the native and duplicate samples

were analyzed for the same parameters. Precision criteria for both the 1999 data sets were

met for greater than 95 percent of all parameters, demonstrating minimal matrix

heterogeneity. For the 2000 data, half of the measurable data for the precision statistic were

outside the above-detailed criteria. Therefore, the precision data indicate that matrix

heterogeneity could have influenced the fmal numerical result. For the 2001 data, the

precision data indicate that matrix heterogeneity and sampling technique dld not greatly
influence the final numerical result.

5.4.4 Inductively Coupled Plasma (ICP) Serial Dilution

The serial dilution of samples quantitated by ICP determines whether or not significant

physical or chemical interferences exist due to sample matrix. If the analyte concentration is

sufficiently high, the serial dilution analyszs must agree within a 10 percent difference of the

original determination after correction for dilution.

For the March and April 1999 data, vanadium and zinc did not meet serial dilution criteria

during this sampling event. Vanadium and zinc results were qualified as estimated (J/UJ) in

2 and 18 samples, respectively. For the October 1999 data, six zinc results did not meet serial

dilution criteria durmg this sampling event. These results were qualified as estimated
q/uj).
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5.4.5 Samples Requiring Dilution

During sample analysis, a dilution may be required for various reasons. Diluting a sample is

usually performed to provide more accurate quantitation of the target compounds and to

protect the analytical instrumentation. If the concentrations of the target compounds are

above the calibration range of the instrument, the sample extract must be diluted in order to

obtain an accurate quantitafion. Laboratories typically dilute the sample extracts such that

the responses of the target compounds are in the upper part of the calibration range. This is

done in order to give a clear, strong signal from the detector while providing the lowest

possible reporting limits.

Another reason for diluting samples is the presence of non-target compounds and chemical
interferences, or matrix effects. Matrix effects can be produced from a variety of sources,

including conductivity, pH, organic content, and biota (oils and lipids). Laboratories often

perform a clean-up procedure on the sample extract prior to analysis. Standard clean-up

procedures are designed to recover the analytes, while minimizing or removing interfering

non-analytes; however, interferences can still persist, even after the clean-up procedures

have been completed.

Of the samples collected in March and April 1999, some inorganic samples were diluted for

selected parameters (calcium, barium, and iron) in order to prevent concentrations from

exceeding the instrument linear ranges or when excessive interference was present. Many

organochlorine pesticide and gas chromatography/mass spectroscopy (GC/MS) VOC

samples had to be diluted due to levels of analytes present in the samples. Some of these

were diluted to a level at which surrogate and spike recoveries could not be determined.

Several SVOC samples had to be diluted due to levels of analytes present in the samples. In

these cases, the laboratory also produced data from less diluted analysis, thus providing

better report limits for the other compounds.

For the samples collected in October 1999, Appendix B-3a presents several organochlorine
pesticide samples, which required dilutions due to levels of certain targets present in the

samples. Some of these were diluted to a level at which surrogate and spike recoveries
could not be determined.

5.4.6 Samples Requiring Dilution

During the 2000 field sampling effort, eight samples were split and analyzed by the primary
laboratory and a second, or QA, laboratory in order to compare results from a laboratory

precision perspective. Appendix B-4h presents the comparison of the data from the two

different laboratories. Data in this appendix indicates that the vast majority are not
"comparable." That is, either both results are non-detected, rejected due to dilution or linear

range issues, or a mixture of the two. Unusable (rejected) data and non-detects cannot

provide statistically valid information from an analytacal perspective. For data that can be

compared in the same mariner as the field duplicate data, a relative percent difference

(RPD) is calculated. Compounds that do not pass the field duplicate evaluation criteria are

highlighted. However, the data that can be evaluated reflect much the same trend as the

field duplicate samples. These results indicate limited matrix heterogeneity.
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5.5 Precision, Accuracy, Representativeness, Completeness,
and Comparability (PARCC)

Precision-is defined as the agreement between duplicate results, and was estimated by
comparing duplicate matrix spike recoveries, sample duplicates, as well as the field

duplicate sample results. Other than the documented exceptions, the precision between

native and field duplicate sample results for both 1999 data sets and the 2001 data samphng

efforts were within acceptable criteria for 90 percent of the measurements, indicating that

sample matrix did not significantly interfere with the overall analytical process. For the 2000

data, the precision between field duplicate sample results and the split samples for VOCs

indicates that sample matrix heterogeneity could have influenced the overall analytical
process and the final numerical result.

Accuracy--is a measure of the agreement between an experimental determination and the

true value of the parameter being measured. For the organic analyses, each of the samples

was spiked with a surrogate compound; for orgamc analyses, an MS, MSD, and laboratory

control standard (LCS) were spiked with a known reference material before preparation;

and for inorganic analyses an MS and LCS were spiked with target analytes before
preparation. Each of these approaches provides a measure of the matrix effects on the

analytical accuracy. The LCS results demonstrate the accuracy of the method and the

laboratory's ability to meet the method criteria. MS and MSD results establish precision and

accuracy of the matrix. Accuracy can be estanated from the analytical data and was not

measured directly. For both 1999 data sets and the 2000 data, spike recoveries were within

the method acceptance limits m greater than 92 percent of the measurements and surrogate

recoveries were within acceptance limxts in greater than 95 percent of the measurements;

therefore, other than the documented exceptions, there was no evidence of significant

matrix interference that would affect the usability of the data. For the 2001 data, spike
recoveries were within the method acceptance limits for all of the measurements; therefore,

there was no evidence of significant matrix interference that would affect the usability of the
data.

Representativeness-a qualitative measure of the degree to which sample data accurately

and precisely represent a characteristic environmental condition. Representativeness is a

subjective parameter and is used to evaluate the efficacy of the sampling plan design. For all

data, representativeness was demonstrated by providing full descriptions in the project

scoping documents of the sampling techniques and the rationale used for selecting sampling
locations.

Completeness--is defined as the percentage of measurements that are judged to be valid
compared to the total number of measurements. Of a total of 19,183 validated results in the

March and April 1999 data (individual compounds or elements), 2,133 (11.1 percent of total

results) were rejected. Of the rejected data, 2,125 (99 percent of rejected results) were

attributed to re-extracts, re-analysis, or secondary dilutions for the organic parameters

(there can be only one valid result for a sample). Only 8 results (< 0.1 percent of total results)

were completely rejected (where no valid result for parameter remains). Therefore, not

considering the rejects based on multiple parameter results, more than 99 percent of the data
were determined to be valid
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For the October 1999 data, out of a total of 7154 validated results (individual compounds or

elements), 117 (1.6 percent of total results) were rejected. Of the rejected data, all 117 were

attributed to re-extraction, re-analysis, secondary dilutions, or linear ranges exceeded for the

organic parameters (there can only be one valid result for a sample). Over 98 percent of the

data are complete.

For the 2000 and 2001 data, 100 percent of the data were determined to be valid.

Comparability--is another qualitative measure designed to express the confidence with

which one data set may be compared to another. Factors that affect comparability are

sample collection and handling techniques, sample matrix type, and analytical method.

Comparability is limited by the other PARCC parameters because data sets can be

compared with confidence only when precision and accuracy are known. Data from these

investigations are comparable with other data collected at the site because only EPA

methods were used to analyze the sample and standard EPA Level III QC data are available

to support the quahty of the data.

5.6 Summary and Conclusions

March and April 1999 Data

• The laboratory analyzed the samples according to the EPA methods stated in the project

plan as demonstrated by the dehverable summaries and analytical run sequences.

• Antimony recovery was low in all soil matrix spikes. All soil results were flagged as

estimated (J/UJ), indicating that the matrix affected this analysis.

Selenium matrix recovery was less than 75 percent in 3 of the 6 soil matrix spikes.

Approximately half of the selenium results were qualified as estimated (J/UJ),

indicating that the matrix may have affected the selenium results.

Most concentrations of acetone and methylene chloride can be attributed to field

sampling and/or laboratory contamination rather than environmental contamination. In

four samples, acetone was detected significantly higher than any field or laboratory

blank. Methylene chloride was detected in 21 samples, which could not be flagged as
undetected due to blank contamination. Of these 21 samples, 17 were below the

reporting limits. Since acetone and methylene chloride are common contaminants, these

results should be used cautiously.

Two phthalates, benzyl butyl phthalate and BEHP, were found in 2 and 13 soil samples,

respectively, at concentrations below the sample reporting limits. These compounds

were not detected in the associated blanks and were, therefore, not qualified as

undetected. These are common laboratory contaminants and are probably due to low
level lab contamination, rather than environmental conditions.

Sample results for metals above the MDL but less than the reporting limits may be

attributed to instrument noise rather than site-related activities and as such may be false

positives. Typically, values at or near the MDL may well be Type I errors, those due to

instrument noise and a lack of accuracy or precimon at this level. This phenomena is

seen in calibration blanks and is often enhanced by the real matrix
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After a global review of the overall dataset, spike recoveries and duphcate sample

results indicate that the specific sample matrix did not interfere with the analytical
process for target parameters (accept where noted above)

October 1999 Data

The laboratory analyzed the samples according to the EPA methods stated in the project
plan as demonstrated by the deliverable summaries and analytical run sequences.

The organic compounds acetone, methylene chloride, 2-butanone, and BEHP which
were found in samples should be considered as contaminants and not from
environmental activities.

• Sample results for metals above the MDL but less than the RL could be attributed to

instrument noise and/or low level contamination and not site-related activities and as

such may be false positives

• Analytical accuracy and precision results indicate that the specific sample matrix did not

have a significant mfluence on the final numerical result.

2000Data

The laboratory documented that the samples were analyzed according to the EPA
approved SW846 methods.

Two VOCs were reported in a single equipment rinsate blank (1 of 5 equipment rinsate

blanks). These included 1,1,2,2-tetrachloroethane (at 3.7 _g/L) and TCE (at 6.4 _g/L).

Sample results for organic compounds above the MDL but less than the RL should be

considered as uncertain but indicative of the presence of that compound at an estimated
concentration.

• Spike recoveries and surrogates indicate that the specific sample matrix did not
significantly interfere with the analytical process or the final numerical result.

Samples were not qualified due to the field duplicate precision statistic or the split

sampling findings. However, available data indicate that sample heterogeneity may

have influenced the final numerical results. Analytical results of the split samples from

2000 soil sampling event for VOCs are shown on Figure 10-11B and a comparison is
included as Appendix B-4h. The split samples generally confined the level 2 VOC data.

High concentrations of target analytes and sample heterogeneity (comparison of 2
discrete samples) appear to account for much of the difference in findings.

2001Data

The laboratory analyzed the samples according to the EPA methods stated m the work

plan as demonstrated by the deliverable summaries and analytical run sequences.

Samples with concentrations reported as detections should be considered attributable to

blank contamination and not site related envtronmental actwities for acetone,

bromomethane, chloromethane, and methylene chloride.
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Sample results for organic compounds above the MDL but less than the RL should be

considered as uncertain but indicative of the presence of that compound at an estimated
concentration.

Spike recoveries, surrogates, and duplicate sample results indicate that the specific

sample matrix did not significantly interfere with the analytical process or the final
numerical result.

The project objectives or PARCCs were met, and the data can be used in the project

decision-making process as qualified by the DQE process.
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TABLE 5-1

Analyses Totals by Method

Rev 0 MemphisDepot Dunn F_e/dRI

Parameter

Metals by ICP

_,ntimony

Arsenic, Lead, Selenium, and

Analytical Method

3200 7

3204 2

3206 2, C239 2,
3270 2, C279 2

2,213 2

2,245 1

2,245 5

SW8081

3W8082

SW8151

SW8260

SW8270

SW8280

SW8330

UL09/L

Thallium

Cadmium

Mercury

Mercury

OC Pestvcldes

PCBs

Herbicides

Volatdea

Semivolatiles

Dtoxins

Explosives

Thodlglycol

N

108

4

90

4

23

76

85

75

31

182

89

5

29

6

FD

9

9

1

8

5

5

1

17

6

AB

1

1

1

1

1

1

4

1

1

EB

5

5

4

1

5

5

5

5

5

t

TB

8

10F6
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Table 5-2

2000 Sample Data

Number of Samples Collected per Matrix, Method, and Type
Rev.0 MemphisDepotDunnFieldRI

Matrix Analytical
Method

SO SW8260

SO SW8260

SO SW9060

SO= Sod

N = Number of samples

FD = Field duplicate

AB = Ambient blank

EB = Equipment blank

TB = Trip blank

Preparation

Method

SW5030

SW5035

NONE

N FD EB TB

1

36 4 5 2

21
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Table 5-3

Analyses Total by Method for January through March 2001

Rev 0 MemphisDepotDunnFieldRI

Matrix Analytical
Method

WG SW8260

WQ SW8260

WG = Water, ground
WQ= Water, quahty assurance
N = Number of samples
FD = Field duplicate
AB = Ambient blank

EB = Equ=pmentblank
TB = Trip blank

N FD AB EB

35 4

2 1 3 4

TB
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Sub-qualifierData FlagsUsed for 2001 Data

Rev 0 MemphisDepotDunnFieldRI

702 208

Code Definition

TN

BS

IS

MS

MD

2S

SD

SS

LR

IC

CC

PD

LD

2C

HT

PS

BL

RE

DL

IB

FD

OT

Tune

Blank Spike/LCS
Internal Standard

Matrix Spike and/or Matrix Spike Duplicate Recovery

Matnx Spike/Matnx Sptke Duphcate Prectston
Second Source

Serial Dduhon

Sptked Surrogate

Analyte present above linear (or calibratton) range

Initial Calibration

Continuing Cahbration Verificatton

Pesttclde Degradatton

Lab Duphcate

Second Column (Confirmation)

Holding Ttme

Post Spike
Blank

Re-extraction

Dilution

In Between

Field Duphcate
Other
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TABLE 5-5

Frequency of Metal Detects in Blanks

Rev 0 MemphisDepotOunnFieldRI

Number of Sample
Detects After

Parameter EB Detects AB Detects MB Detects Validation

i Aluminum

Antimony

Barium

Berylhum

Calcium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Potassium

Silver

Sodium

Vanadium

Zinc

Mercury

5

3

1

3

2

2

5

1

1

1

1

1

19

t

13

1

18

2

6

13

1

2

7

1

12

1

15

2

96

24

36

73

39

27

89

28

96

29

29

16

26

28

25

106

2O

50F6
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TABLE 5-6

Surrogate Recovery Control Limits

Rev. 0 Memphzs Depot Ounn Field RI

Average Sample
Surrogate Compound Recovery (%)

4-Bromoflaorobenzene (VOC - 8260) 100

Dibromofluoromethane (VOC - 8260) 102 0

Toluene-d8 (VOC - 8260) 99

Tetrachloro-m-xylene (Pesttcides - 8081) 59
198 Pesticides

Decachlorobiphenyl (Pestictdes and PCBs -8081 &
8082) 65 20 PCBs

2,4-Dichlorophenylaeebc acid (Herbicides - 8151) 102 24

4-Chloro-2methylphenol (Explosives - 8330) 84 70

1,2,3,4,6,7,8-Heptachlorodibe nzo-p-dioxin C13 (8290)

1,2,3,6,7,8-Hexachlorodlbenzo-p-dtoxm C13 (8290)

2,3,7,8-Tetrachlorod_benzo-p-dtoxm C13 (8290)

2,3,7,8-Tetrachlorodibenzofuran C13 (8290)

Octachlorodibenzo-p-diox_n C 13 (8290)

2-Fluorophenol (SVOC - 8270)

Phenol-d5 (SVOC - 8270)

2,4,6-Tnbromophenol (SVOC - 8270)

2-Fluoroblphenyl (SVOC - 8270)

NJtrobenzene-d5 (SVOC - 8270)

Terphenyl-d14 (SVOC - 8270)

78

65

75

65

109

83

75

76

83

80

95

Number of Results
Qualified due to

Surrogate Recovery

128

60F6
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6.0 Overview of Fate and Transport by
Chemical Group

The behavior of chemicals in the environment is controlled by both properties of individual

chermcals and by environmental characteristics, including soil erosion, surface runoff,

proxlmRy to surface water bodies, groundwater depth, groundwater flow velocity, soil

permeability, adsorption, temperature, and presence of conditions conducive to rmcrobial

populations. The fate and transport of an environmental constituent (in this case, a chemical

contaminant) are influenced by the physical, chemical, and biological processes that affect

the chemical's form and distribution in the environment. The following release and
transport mechanisms are evaluated for COPCs at Dunn Field.

• Soil to groundwater pathway;

• Soil-to-air migration;

• Groundwater migration;

• Groundwater-to-air; and

• Surface runoff, sedimentahon, and accumulation.

Each of these transport mechanisms was evaluated for the COPCs at each area. Monitoring
data were used in place of quantitative modeling for the media at Dunn Field. For example,

if a surface-soil-to-groundwater leaching potential is indicated by comparing soil
concentrahons to a default soil-to-groundwater leachability criterion, subsurface sod data

and regional groundwater monitoring data are used to check for the presence of that

particular constituent in the deeper soil and groundwater media. This approach accurately
represents site-specific evidence of leaching.

This section summarizes the physical and chemical properties that affect the behavior of

COPCs in soils, sediments, surface water, and groundwater at Dunn Field. Site-specific

interpretation for individual Areas presented in Sections 8.0 through 13.0 will be based on
general concepts presented in this sechon.

6.1 PhysicalCharacteristicsat DunnFieldthatAffect Fateand
Transport

Physical characteristics at Dunn Field that could influence contaminant transport pathways

and fate are presented in this section. These characteristics include climate, topography,

hydrogeology, and hydrology. Climatic factors that influence transport of chemicals include
wind, precipitation, and temperature. Wind disperses chemical vapors and chemicals bound

to particulates. Precipitation in the form of ram or snow may transport chemicals down

through the soil column or produce runoff that contains soil particulate bound chemicals.

Temperature influences volatihzation and biodegradahon rates. Of these three, precipitation
is of primary concern at Dunn Field because of the potential for transport of chemicals to the
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groundwater aquifer(s) beneath the site. Precipitation may also limit the transport of dust-

borne particulate emissions.

Local precipitation data indicate that the Memphis area had an annual precipitation rate of

approximately 52 inches (approximately 6 inches was attributable to snow), based on data

collected from 1961 to 1990 by the National Climatic Data Center. In addition, according to

the 1983 annual rainfall and recharge rates report from the National Oceanic and

Atmospheric Administration's (NOAA) West Tennessee Climahc Division of the United

States, the net annual precipitation available for groundwater recharge is 9 inches after

evapotranspiration effects. This may indicate that lower availability of precipitation for

groundwater recharge, combined with the relatively low permeability of the soils, limits the

vertical transport of chemicals from soil to groundwater. However, additional reformation

on the loess deposits, where all of the contaminant source material would have been

disposed of originally, indicates that permeability of loess may be reasonably high

(Domenico and Schwartz, 1990). In addition, based upon a review of subsurface soil and

groundwater contaminant data, infiltration of precipitation and leaching of contaminants
from the subsurface soil have occurred. Site topography may also be a factor in the transport

of contaminants either vertically or horizontally. At Dunn Field, the site is nearly level.

Surface elevation ranges from approximately 316 feet National Geodetic Vertical Datum
(NGVD) in the southeast quadrant to 276 feet in the low area of the northeastern boundary.

The relatively fiat terrain would allow precip|tation to rest on the surface and infiltrate the

soil prior to other effects such as runoff or evaporation. Throughout the period of use, the

site has had little impervious ground cover, such as buildings or parking lots, that may
tunder infiltration.

Hydrogeological features determine the likelihood that groundwater will transport

chemicals to exposure points, such as extraction wells for drinking water or industrial use,
or discharge points to surface water bodies. At Dunn Field, groundwater flows from the
northeast to the west and northwest, where flow direction in the unconfined fluvial aquifer

is controlled by the configuration of the Jackson Formation/Upper Claibome group clay

confining unit. There is no groundwater use within the site or in the immediate vicinity of

the site (see Section 2.0). At the present time, based on the data generated for this RI and on

information developed by others, there appears to be limited interconnection between the

fluvial aquifer and intermediate aquifer. Specifically, the clay confining unit is absent in the

area of MW-34, MW-40 and MW-43, permitting the connection or window between the two
aquifers.

Local hydrogeological characteristics preclude groundwater discharge to surface water

bodies. The general groundwater elevations fall well below local stream base elevations in

the vicinity of the Depot; therefore, groundwater does not recharge the local streams.

There are no natural surface water bodies such as streams or creeks within Dunn Field.

Cane Creek and Nonconnah Creek are about one mile northwest and south, respectively,

from Dunn Field. There are no natural or industrial discharge streams with continuous flow
from Dunn Field, although during rain events, intermittent discharge through the drainage

ditches does occur. There are concrete-lined surface drainage ditches, as well as buried drain

pipes, to gather storm water runoff from the confines of Dunn Field; these ditches converge
at several locations along the Dunn Field boundary and discharge offsite. The discharge

points are as follows: northeast fence line; northwest comer; and western fence line. Two
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surface drainage ditches are concrete-lined within the property boundary, thus limiting

surface runoff, sedimentation, and percolation of runoff contaminants. Transport of COPCs

offslte via surface water runoff and/or groundwater discharge is evaluated in the Area-

specific sections (Sections 8.0 through 13.0) to identify potentially complete transport and

exposure pathways. Surface water hydrology features indicate a low potential for offsite

migration of chemicals in surface water.

6.2 Physicaland ChemicalPropertiesof COPCs
Table 6-1 indicates important chemical properties that are used to estimate fate and

transport; values for these properties for COPCs are presented in Table 6-2. Many of these

properties are correlated, and these relationships can be used to predict trends and patterns

of behavior. In general, chemicals that are soluble, volatile, or leachable tend to be mobile.

Mobile chemicals are hkely to be released and transported from the source (e.g., chlorinated

VOCs, or CVOCs) and are not persistent, whereas persmtent chemicals tend to remain

localized m the source area and are resistant to chemical and biological degradation

reactions (e.g., dieldrin, dloxins, and PCBs). Chemicals that are observed to occur frequently

in the environmental media at Dunn Field are addressed below by their chemical group

(VOCs, metals, etc.). The following sections summarize general trends and patterns for

groups of chemicals found at Dunn Field based on properties of chemicals that would be

expected to behave similarly. These general concepts will be used to interpret site-specific

fate and transport m the various environmental media.

6.2.1 VolatileOrganicCompounds

VOCs are characterized by relatively high vapor pressures, Heru-y's Law constants, and

generally high solubility in water. VOCs have a tendency to partition to the vapor phase

(air) from either the sorbed (soil) or dissolved (aqueous) phases. These chemicals could be

released through volatilization from either VOC-contaminated soft or surface water. The

most consistently detected VOC group of chemicals at concentrations above comparison

criteria in the site media are CVOCs, such as trichloroethylene (TCE), PCE, and 1,1,2,2-

tetrachloroethane (1,1,2,2-TCA).

During land filling activities at Dunn Field between the mid-1940s and the early 1970s,

hazardous and solid wastes from the MI were handled and disposed of at Dunn Field.

Chlorinated solvents were historically used for degreasing activities during vehicle

maintenance. Disposal or accidental releases of CVOCs to the subsurface media may have

occurred during historical waste management activities. Additionally, landfilling of wastes

was reported m the Disposal Area, which was extensively investigated through screening

and probing techmques; these activities provided the location of the landfill areas. Residual

solvents are found in high concentrations in the subsurface soils starting at 8-ft depths. Over

time VOCs, including chlorinated solvents, leached to deeper soils, ultimately reaching

groundwater. The vertical depth profiling of the soil column indicated the presence of some

of the CVOCs at high concentrations.

The correlation of CVOC occurrences between media at Dunn Field is presented in

Table 6-3. No CVOCs were detected in sediment and surface water samples from the

drainage ditches within Durra Field. CVOCs have high vapor pressures and Henry's Law

constants, indicating potential for volatihzation, and are not expected to persist in surface
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sods. The rate of loss from volatilization depends on the compound, temperature, soil gas

permeabihty, and chemical-specific vapor pressure. However, the subsurface soils in the

Disposal Area are significantly contaminated and these compounds are detected in

groundwater beneath Dunn Field. The CVOCs 1,1,2,2-TCA, PCE, TCE, and 1,2-

dichloroethene (1,2-DCE) have been detected in environmental media (soils and

groundwater) at Dtmn Field.

Release and transport mechanisms include vertical migration through unsaturated softs
toward the water table. The range of Ko¢, high solubility, and low Kow values indicates that

the CVOCs are mobile through soils and tend not to partition significantly from water to

soft. These solvents may move through groundwater as dense nonaqueous phase liquids

(DNAPLs) because CVOCs are denser than water.

DNAPLs can represent a long-term source of contaminants to groundwater. Groundwater

flowing through residually saturated softs dissolves the solvents and transports them

downgradient. Assuming there is no biodegradation or volatilization of residual solvents
below the water table, DNAPLs may remain a steady-state source until the residual solvent

is gradually removed by dissolution. Soils that have been in contact with DNAPLs for a long

period of time are likely to continue releasing contaminants slowly after the DNAPL in the

larger pore spaces is removed. If such noneqmhbrmm release of contaminants is occurring,

it can prolong remediation efforts.

The maximum detected soil concentrations were compared to the soft saturation limits to

evaluate soil saturation concentration conditions at the site. Table 6-4 presents the results of
this evaluation. The maximum detected concentrations of 1,1,2,2-tetrachloroethane and

trichloroethene OrCE) were below these limits, indicating that these residual solvents will

not continue to migrate downwards significantly due to excessive saturation concentrations.

However, migration could occur via groundwater recharge due to precipitation.

As CVOCs migrate vertically through soil, some mass are retained in the pore spaces and

some may spread across layers of lower permeability. Specific lateral migration may occur if

a zone of very low permeability is reached, in which case the nonaqueous phase liquid

(NAPL) migrates laterally, depending in part on the contours of the surface of the layer.

Subsurface soil CVOCs were present significantly above leachability-based comparison
criteria (Soil Screening Levels [SSLs]), indicating that soils may be continuing potential

sources of CVOCs in the groundwater (see Table 6-5). This was based on the following

technical information. As a general rule, the potential presence of NAPL is indicated if

concentrations in groundwater exceed 1 percent of the chemical's solubility limits. Based on

the highest observed concentration of the detected solvents TCE and 1,1,2,2-FCA in
groundwater, specifically TCE m MW-70 and 1,1,2,2-PCA in MW-73 (see Table 6-6), free-

phase solvents may be present in Dunn Field grotmdwater.

Groundwater concentrations lower than these screening levels do not necessarily rule out

the presence of NAIL, because (1) ddution occurs as the distance from the source increases
and (2) the well screen mterval might have missed the impacted groundwater interval. The

latter was minimized during the Duma Field groundwater investigation by placement
screens near the base of the fluvial aquifer, where dissolved concentrations would likely be

highest (resulting from DNAPLs that have sunk to the base of the fluvial aquifer). In

addition, diffusion bags were used to collect samples across the well screens during the 2001
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RI groundwater sampling event. Concentrations that exceed these screening levels are a
general indicator that residual NAPL may be present.

Table 6-6 presents the most recent vertical profiling of the groundwater contaminant

concentrations compared to solubility limit levels for four of the persistent VOCs. The high
concentrations of 1,1,2,2-tetrachloroethane and trichloroethene (TCE) indicate the potential

for the presence of these solvents as DNAPL in the groundwater under Dunn Field. For a

more detailed discussion of the parameters indicative of DNAPL presence/absence, see
Section 14.

Due to the presence of groundwater at elevations less than regional surface water bodies,

the potential for groundwater contaminant discharge to nearby streams is low at Dunn

Field. There are no natural surface water bodies within the downgradient areas of the

groundwater flow from Dunn Field; therefore, there is no potential for such a discharge

scenario. If surface water releases were to occur, the high vapor pressures of the CVOCs
detected suggest that these compounds should rapidly volatilize from surface water. TCE
volatilization from creeks and streams would result m a half-life of minutes to hours

(Howard, 1990). Based on available low bioconcentration factors, CVOCs do not

bioconcentrate significantly.

Aerobic and anaerobic biodegradation are important transformation processes for
chlorinated aliphatic compounds in natural water systems and soil. Considerable research

has been done on the degradation mechanisms and pathways for CVOCs (Wiedemeler et

al., 1995). Although several degradation pathways could occur, the following patterns have
been identified for degradation of these constituents under anaerobic conditions:

Anaerobic degradation pathway:

PCE--->TCE---->DCE--->vinyl chloride or chloroethane---->carbon dioxide (CO2)

The anaerobic biodegradation of TCE, which initially forms cis-l,2-DCE, occurs under

reducing conditions where sulfide/methane-producing conditions exist. Such conditions

occur primarily in the presence of other natural or anthropogenic carbon sources. DCE is an

indicator for this degradation pathway, because it is not used as a pure product but is found

solely as a degradation product. 1,2-DCE may further degrade anaerobically to vinyl

chloride, but the rate is slower and this compound may require stronger reducing

conditions than are required for reduction of PCE or TCE. The anaerobic pathway may not
be sigmfleant in groundwater but may be significant in the soft column. Groundwater

samples collected to date do not indicate that reducing conditions are present; however,

additional sampling is ongoing. Soil samples do indicate that degradation is occurring in the
soil column. The 1,1,2,2-tetrachioroethane forms 1,2-dichloroethane and chloroethane,

wl'nch degrade further into methane, carbon dioxide, chlorine, and water under anaerobic

conditions. A more in-depth discussmn of the degradation processes can be found in Section
16.

TCE would generally be expected to persist under aerobic or denitrifying conditions.

Denitrifying conditions are indicated when mtrates are present m groundwater but no
oxygen is detected. These conditions are evaluated in Section 16. Under ideal conditions,

aerobic biodegradation of TCE may occur. Speciahzed microorganisms have been identified

that aerobically degrade some of these solvents in the presence of ammonia, methane, or

toluene. Smaller chlorinated compounds, such as DCE, are harder to degrade anaeroblcany
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but can be degraded more easily aerobically than the more highly chlorinated solvents such

as TCE The rate depends only on temperature and the residence time in groundwater can

be estimated: half-lives ranging from less than one year (25 degrees Celsius [°C]) to over 5

years at cooler temperatures (Wiedemeier et al., 1995).

6.2.2 Semivolatile Organic Compounds

PAHs are common components of fuel oils and tar mixtures. PAHs have been detected

extensively at the railroad operations across the MI. Fuel use, vehicular and historical

railroad traffic, asphalt roads, and pavement have contributed to non-point source releases

of PAHs at the Depot. PAHs are relatively persistent and represent a broad class of

compounds, ranging from low-molecular-weight components, such as naphthalene, to high-

molecular-weight compounds such as dibenz(a,h)anthracene (see Table 6-7). Solubility,

volatility, biodegradability, and toxicity vary widely across this class of compounds.

Volatility, as indicated by Henry's Law constants, decreases as the molecular weight of

PAHs increases. Particulate ermssions to ambient air can result from adsorption onto soot

particles that can be carried on wind currents and then returned to the surface (dry

deposition). High-molecular-weight PAHs are more likely to be transported via particulate

emissions, while low-molecular-we|ght PAHs have a greater tendency to volatilize.

When PAHs are present in tar and oil waste mixtures, their behavior is determined to a

large extent by the mobility and behavior of the waste itself. As tar waste weathers,

volatilization, degradation, and leaching of the more mobile constituents occur. The overall

loss rate decreases exponentmlly over time and the material left behind becomes richer in

more viscous and persistent components. Therefore, low-molecular-weight PAHs can

migrate from spills and continuous releases of tars and oils, but as weathering occurs, the

rate of release decreases. Higher-molecular-weight PAHs would persist in the vicinity of the

original release.

Low-molecular-weight PAHs have higher water solubilities and are more likely to be

released into groundwater than higher-weight PAH compounds, which have relatively high

Ko¢ values, indicating an increased tendency for adsorption to soil or other organic matter. A

primary fate and transport mechanism is migration of adsorbed PAl-Is with mobile soil and
sediment. Erosion of soil and movement of suspended sediments may result in migration of

PAHs to surface water. However, the low solubility of adsorbed PAHs indicates that they

would not partition significantly to water. Considering the historical operations at the

Depot, any mobile conshtuents would have migrated to subsurface. Since subsurface soils

are mostly free of organic contamination (including PAHs), more mobile PAils may have

attenuated over time due to retardation and/or degradation. Most PAHs in aquatic

environments are associated with particulate materials. Only about 33 percent of the total

PAHs are present in dissolved form.

Photolysis and biodegradation are two common attenuation mechanisms for PAH

compounds. Although all PAHs transform in the presence of light via photolysis, their rates

are highly variable. Photolysis may reduce concentrations of these chemicals in surface

waters or surface soils, but is not relevant for subsurface soils. Blodegradation of PAHs in

soils is also extremely variable across the chemical class. Generally, the di- and tricyclic

PAHs biodegrade more readily than the higher-molecular-weight PAHs. Factors that affect
the rate of biodegradation in soil include the types of microorgamsms present, the
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availability of nutrients, the presence of oxygen, and the chemical concentration. The extent

to which chemicals may biodegrade can also be affected by their presence in mixtures. Some

PAHs are more degradable than others. If both stable and mobile PAHs are present in a

mixture, the less readily degradable materials may be co-metabolized at rates similar to or

higher than those of the more readily degradable compounds.

In surface water, PAHs can evaporate, disperse mto the water column, become incorporated

into bottom sediments, partition into aquatic biota, or undergo chemical oxidation and

biodegradation. The most important processes for the degradation of PAHs in aquatic

systems are photooxidation, chemical oxidation, and biological transformation by bacteria

and animals. PAHs dissolved in the water column degrade rapidly via photooxidation.
Generally, PAH degradation in aquatic environments occurs at a slower rate than in the

atmosphere. PAHs degrade most rapidly at higher concentrations, at elevated temperatures,
at elevated oxygen levels, and at higher levels of solar radiation.

Half-life estimates for PAHs in the hterature vary widely because of the numerous variables

involved. Conservative half-life estimates for naphthalene, anthracene, and benzo(a)pyrene,

for example, show an increase in half-hfe associated with an increase in molecular weight

(Table 6-7). Of these PAHs, the lower-molecular-weight PAHs, such as naphthalene, were

not detected in site media, suggesting that the source material may have lost the lighter
PAHs over time.

The ultimate fate of PAHs that accumulate in sediments xs believed to be governed

primarily by biotransformation and blodegradation by benthic organisms. PAils in aquatic

sediments degrade slowly in the absence of penetrating radiation and oxygen and may
persist indefinitely in oxygen-poor basins or in anoxic sediments. The burial of

contaminated sediments deep beneath deposits of organic matter can effectively remove
these contaminants from interaction with surface water and biota.

Animals and microorganisms can metabolize PAHs to products that ulhmately reach

complete degradation. PAHs in soil may be assimilated by plants, degraded by soil

microorganisms, or accumulated to relatively high levels in the soils. High PAH

concentrations in soil can lead to increased populations of soil microorganisms that are

capable of degrading the compounds. PAHs can be taken into the mammalian body by

inhalation, skin contact, or ingestion (although they are poorly absorbed from the

gastrointestinal tract). Specific enzymes present in mammals metabolize PAHs, thus making

the PAlls water-soluble and available for excretion. Although metabolic pathways detoxify

PAHs, some metabolic intermedmtes may be toxic, mutagenic, or carcinogenic to the host.
Fish and most crustaceans possess the enzymes necessary for metabolic activation, but some

mollusks and other invertebrates are unable to efficiently metabohze PAHs. The

bioconcentration factor (BCF) for PAHs (used for development of Ambient Water Quality
Criteria [AWQC]) is 30. Published values of BCFs m fish are shown m Table 6-2.

6.2.3 PesticidesandDioxins

Dieldrin is the pesticide most present at Dunn Field, with relatively infrequent detection of

DDT, DDE, and DDD in soil and sediment. These pesticides are no longer used at the
facility.
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In general, these chlorinated peshades have low Henry's Law constants and are not

expected to volatilize significantly. All of the detected organo-chlorine pesticides have lower

solubility and higher Ko¢values, indicating that these pesticides are more lhkely to sorb to

soil and are less mobile in aqueous phases. The most likely migration pathways for

pesticides are transport in particulate emissions and transport of sorbed materials in surface
runoff.

Dieldrin is extremely nonpolar and, therefore, has a strong affinity for organic matter, such

as animal fat, and sorbs tightly to soil particulates. It has low mobihty through the soil

column and moves at extremely low rates even under saturated soil conditions (greater than

270 years to move through 3 meters, [ATSDR, 1992]). This is consistent with what was
observed at the MI and Dunn Field, where most of the dieldrin in soil remains in the

uppermost organic root zone comprising the top 2 inches of the soil column (see Appendix A,

page A-33 of the Final Main Installation Remedial Investigation Report). Thus surface

runoff and air-borne parhculate emissions are the potential migration pathways for the

chlorinated pesticides. Based on available BCFs, organo-chlorine compounds could

bioconcentrate significantly.

6.2.4 Metals

Metals have been detected in all media at the Depot. Many of these metals are natura]ly

occurring, and their reported presence may or may not indicate a contaminant release.

Properties related to the fate and transport of selected metals were summarized in Table 6-2.
In general, metals are persistent in the environment. Because metals are not volatile, any

emissions to ambient air would be in the form of particulate emissions. The detected

inorganic chemicals were compared against the default SSLs for the site.

Chemical distributions in both soil and water are more difficult to predict for metals than for

organic compounds. A direct relationship between the measured total metal concentration
in soil and the extractable aqueous concentration cannot be assumed. The metal may be

fixed in the interior of the soil and unavailable for exchange or release to water, or

exchangeable metal may be present at the surface of the particles.

Published Ka values generally represent the potential relationship between water and

exchangeable metal at the surface of the soil (USEPA, 1996c), which is as follows:

Ctolal = Cflxed + Gate, orbed

Kd = Ca_o_t*a/Cwater

where:

Ctot_ = total concentration of metal (fixed plus absorbed)

Ca_a = fixed concentration of metal

Cat_oa_a = absorbed concentration of metal

C_t_r = concentrahon of metal in water

This relationship is useful in determining retardation, or the tendency for the metal to sorb

to the surface of the soft; however, this relationship does not relate the total metal
concentration in the solid to a dissolved concentrataon.
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The potential release and migration of metals in the subsurface environment is a complex

process. The migration of metals depends on factors such as the overall groundwater

composition, pH, presence of dissolved orgamc matter that may complex with the metals,

the valence state of the metal, and the cahon-ion exchange capacity. Metals may be removed

from the water phase through mechanisms such as precipitation and irreversible sorption
(USEPA, December 1979).

Metals detected well above background and frequently selected as COPCs in all site media

at Dunn Field include aluminum, arsenic, cadmium, chromium, and lead (see Table 7-3).
Metals that typically have very low solubilities or are highly absorbed in soils include lead

and trivalent chromium. For example, lead has a tendency to form low-solubility
compounds with the major anions of natural water. Hydroxide, carbonate, sulfide, and

sulfate may act as solubdity controls to preopitate lead from water. Another important

factor is lead's strong tendency to sorb to soils. A significant fraction of lead is insoluble

lead, which may be associated with colloidal particles.

Trivalent chromium is much less mobile than the hexavalent form. The oxidized hexavalent

form would exist as a negatively charged chromate anion. Hexavalent chromium is reduced

to the trivalent form in the presence of ferrous iron, particularly under shghtly acidic
conditions.

Arsenic is generally more mobile in groundwater than many other metals, but its behavior

is complex. It can exist in multiple oxidation states that differ in solubility. The reduced

form of arsenic (As ÷3)is more mobile than the oxidized form (As÷S). The effect of solubility

controls on arsenic concentrations cannot be evaluated with the information that currently

exists (ATSDR, 1992). Adsorption of iron oxides or combination with sulfide may maintain

low-level concentrations of arsenic. The adsorption of arsenic onto clays, iron oxides, and

organic (humic) material is also an Important transport pathway.

The total concentration of metal in softs is generally not a reliable guide to the extent of total
metal uptake by plants. It is assumed that for a metal to be taken up by a plant or to exert an

effect on plant growth, it must be present in solution. Therefore, factors that influence the

speclation and solubility of heavy metals m soils also affect bioconcentration.

The relevance of these physico-chemical properties to each of the site surface media is

described in the Area-specific discussions.

6.3 Migration Pathways

6.3.1 Soil-to-GroundwaterPathway
Chemicals detected in soils and sediments may migrate down through the soil column to

the underlying shallow groundwater. Some of the factors that influence this process include
mobflaty of the detected chemical, nature of the soils/sediments, rainfall and other

climatological factors, and depth to groundwater. As noted above, the mobility of a

chemical is dependent on its physico-chemical properties such as solubility, density,

viscosity, and volatility.

The default Groundwater Protectmn (GWP)/SSLs are soil target concentrations that are

adequately protective of regional groundwater against potentml migration (assumes a
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dilution attenuation factor [DAF] of 20). These values were obtained from EPA (USEPA,

1996a) and were calculated using conservative assumptions about the nature of the soils,

infiltration rate, chemical's physico-chemical properties, aquifer depths, and drinking water

standards. No dilution or attenuation from the time of monitoring was assumed. These

generic SSLs were used to evaluate potential migration of contaminants within the Depot

soils (surface and subsurface) to the regional aquifer. Whenever an exceedance was
indicated, two factors were evaluated: similar occurrence in the subsurface soils within the

soil column, and the groundwater data from the nearest down-gradient wells. Chemicals

exceeding SSLs were also selected as COPCs for direct exposure-based risk evaluations.

Site soils have total organic carbon (TOC) content ranging from 0.9 to 1.4 percent. The TOC

content indicates the potential for soil to retain organic contaminants such as organo-

chlorine pesticides.

The Area-specific comparisons of the data with the SSLs are presented in the respective

sections. The data indicate the following patterns w:th regard to the soil-to-groundwater

pathway:

• The organic chemicals detected within the site surface soils were present in the
subsurface soils at the site;

Some of the inorganic chemicals detected in surface and subsurface soil are naturally

occurring in both soil and groundwater but were not detected continuously in the soil

column, indicating that leaching to groundwater is not occurring; and

The chlorinated solvents detected in the groundwater at Dunn Field and offsite were

observed in the soils above, indicating that a continuing source may be present in

subsurface soil. The subsurface soil CVOCs, primarily TCE and 1,1,2,2-PCA, are present

at high concentrations that could continue to contribute to regional groundwater
contamination.

6.3.2 Soil-to-Air Migration

The presence of relatively high CVOC concentrations in subsurface soil within the Disposal

Area suggests the potential for migration of these constituents through the soil column.

Subsurface CVOCs were observed almost exclusively in the Disposal Area soil. Therefore,

the risk assessment section (Section 11) includes modeling of migration from subsurface to
indoor air for this area.

6.3.3 Groundwater-to-Air Migration

Volatization of contaminants from groundwater particles in an aquifer to vapor in the

overlying capillary zone and through the soil column may result in contaminants migrating

from groundwater to air. VOCs are particularly capable of transforrmng from a particle in

water to vapor allowing the contamination to eventually move into the surrounding air.

Although there is a relatively long distance between the top of the water table and the

ground surface (on average 73 feet) in the Dunn Field area, VOC laden vapors may rise to

the surface and become airborne through diffusive processes. More specifically, these VOC

vapors can adversely impact indoor air quality Therefore, the bas:s of the Dunn Field risk
assessment (Section 7) considers this potential exposure by conducting modeling, the results

of which are presented in each of the area risk assessments (Sections 9, 11, 13, and 15).

P_.14B071_RI REPOR13REV 1 DUNN FIELD RI REPORI_SECTION 6_SECTION 6 (REV 1) DOC 6-_0
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6.3.4 Groundwater Migration

A discussion of groundwater migration across Dunn Field is presented in Section 14.

6.3.5 Surface Runoff, Sedimentation, and Accumulation

Chemicals present in the surface media, soils in particular, will likely remain over hme,

particularly if they are bound to the soil particles through the organic carbon content of the

soils. The COPCs detected in the surface soil could migrate via storm water runoff. There

are no sigmficant drainage features within Dunn Field. The northwestern section of Dunn

Field includes two concrete-lined drainage ditches that convey overflow to the offsite storm

water runoff ditches. These ditches are intermittent and are dry during most of the year.

Thus, runoff potential is limited at the site. Offsite drainage pathways have been monitored

for potential runoff from the site. Low levels of persistent pesticides were the only detected
organic COPCs. The Area-specific sections (Sections 8 0 through 13.0) include the details of

the fate and transport of the COPCs and potential runoff from the site.

Chemicals detected in surface soils include VOCs, SVOCs, pesticides, and metals. VOCs are

the only chemicals of concern in groundwater at Dunn Field.

P _148071_1 REFORT_REV 1 DUNN FIELD RI REPOR_ECTION b_SEDTION 6 (REX/ 1} DCC 6-11
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TABLE 6-1

Important Physical/Chemical and Environmental Fate Parameters
Rev 0 MemphisDepot Denn FieldRI

Koc the soil orgamc carbon partdion coeffictent ts a measure of the tendency for organic compounds to be
adsorbed to the organic matter of soil and sediments. Koc is expressed as the ratio of the amount of

chemical adsorbed per unit weight of organic carbon to the chemical concentration in solutton at equilibrium

K=. the octanol-water partition coefficient ts an indicator of hydrophobicity (the tendency of a chemical to
avoid the aqueous phase) and is correlated w=th potenbat adsorption to sods It is also used to estimate the

potential for bioconcentrabon of chemicals into tissues.

I K_ the so=l/water partitton coefficient ts a measure of the tendency of a chem=cal to adsorb to sod or
sedtment particles For organic compounds this coefficient is calculated as the product of the K_ value and

the fraction of organic carbon in the co=Is In general, chemicals wtth higher I_ values sorb more strongly to
soil/sediment particles and are less mobile than those w=th lower K_ values

Solubility is an upper hmzt on a chemical's dissolved concentratton tn water at a spec=fied temperature.
Aqueous concentrations m excess of solubility may indicate so_ption onto sediments, the presence of

sofubilizing chemicals such as solvents, or the presence of a non-aqueous phase liquid. Organic and
inorganic chemtcals with high solubihttes are more mobde in water than those that sorb more strongly to
soils.

Henry's Law Constants are a measure of the extent of chemical partitiomng between the air and water
phases at equillbnum. Because of the abundance of water m the envtronment, this property is best used to
estimate the tendency to volatdize as the two are directly proporttonal Volatile compounds are defined as
those with a Henry's Law constant of 1 x 10"s atm-m3/mote or greater and with a molecular weight of less
than 200 g/mole (EPA, 1991).

Vapor Pressure is the pressure exerted by a chemical vapor in equihbnum with its solid or liqutd form at any
given temperature It ts used to calculate the rate of volatdization of a pure substance from a surface or in
estimating a Henry's Law constant for chemrcals with low water solubility. The htgher the vapor pressure the
more likely a chemical is to exist in a gaseous state.

Diffusivity describes the movement of a molecule in a hqutd or gas medium as a result of differences in
concentrapon. It is used to calculate the dispersive component of chemical transport. The higher the
d=ffusivity, the more likely a chemical is to move in response to concentration gradients

Bioconcentrefion Factor (BCF) provides a measure of the extent of chemical partttioning at equilibrium
between a biologtcal medium such as fish tissue or plant tissue and an external medium such as water The
higher the BCF, the greater the accumulation in living tissue is likely to be.

Media-specific Half-life provides a relative measure of the persistence of a chemical in a given medium
although actual values can vary greatly depending onstte-specific conditions. The greater the half-life, the
more persistent a chemical is hkely to be.

EPA, 1991 RtskAssessment Gutdance for Superfund Volume I - Human Health Evaluabon Manual (Part B,
Development of Rtsk-based Prehmmary Remedmtion Goals) Intenm, December 1991.
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TABLE 6-3

Correlation of CVOC Occurrences betweenMedia at Dunn Field
Rev 2 MemphisDepotDunnFm/dR/

CVOC Surface Soil Subsurface Soil Groundwater

1,1,2,2-Tetrachlomethane

Tetrachloroethene (PCE)

Trichlomethene (TCE)

1,2-dichloroethene(DCE)

Carbon Tetrachloride

Chloroform

Methylene Chlonde

Vinyl Chloride

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
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TABLE 6-6

Screening Level for Presence of NAPL Using Solubility Limits for CVOCs
Rsv 0 Memphis Depot Dunn Field R/

Water Screening Level for Maximum Observed

Parameter Solubility Potential Presence of Groundwater Concentration

(mglL) NAPL (mg/L) (mg/L)

1,1,2,2- 2,970 29.7 33
Tetrachloroethane

Trichloroethene 1,100 11 12

Notes

Screening level based on 1% solubd=ty
mg/L mdligramper hter
NAPL nonaqueous phase hqu=d
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TABLE 6-7

Half.life Estimates for PAHs

Rev 0 MemphisDepot Dunn FseldRI

Media Naphthalene Anthracene

Sotl (aerobic) 17 50

Groundwater 1 100

Aqueous (anaerobic) 25 200

Surface Water <0 5 to 2 <0.5 to 2

Benzo(a)pyrene

57

114

228

<05to5

Notes: Btodegradatton half-hfe estimates in days.
Surface water attenuation primanly attributed to volatilization and photolysis in the water column, Does not
consider sedtment partitioning.
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7.0 Overview of Human Health Risk

Assessment Approach

A human health and ecological RA approach memorandum for Dunn Field was prepared

and submitted for BCT review prior to implementation (see Appendix C-1). In general, the
approach is similar to that implemented at the Main Installation (Final RI report,

CH2M HILL, 2000). This section describes in further detail the human health and ecological

risk assessment (ERA) approach used at Dunn Field. The ElLA was performed in parallel

with the human health RA, and each is &scussed m this report. The following subsections

provide an overview of each RA component and associated assumptions. Site-specific
applicahons of the RA and the results of the risk evaluations are included in Sections 8.0

through 13.0, the Area-specific discussions.

Separate RAs were prepared for each Area of Dunn Field, as shown on Figure 1-3 and

described in Section 1-1. A quantitative evaluation was performed on each area. The

contiguous areas of Dunn Field were divided into separate units (Areas) for quantitative

evaluations. The location of each Area is shown on Figure 1-3, and the Areas are described
in Sechon 1-1

7.1 Different Exposure Units within an Area

An exposure unit m an RA is the geographical area about which a receptor moves and

contacts a contaminated medmm at random during a specified period of time referred to as
"exposure duration."

The human health effects considered in these RAs are generally those related to long-term

exposure, and end points of interest are cancer and chronic health (noncarcinogemc) effects.

Hence, the most appropriate expression for the exposure point concentration (EPC) is the

true long-term average concentration to which receptors may be exposed. Generally, for sod

exposure, receptors are assumed to have an equal probability of contacting any area within

the exposure umt. The exposure eoncentrahon within the area is estimated using the upper-

bound estimate on the average concentrations (e g, upper confidence limits at 95 percent

[UCL 95 percent]), or the maximum observed concentrahons, to ensure conservahsm in the

RAs. Groundwater under Dunn Field is treated as one umt, and exposure point

concentrahons (EPCs) for groundwater were averaged from the center of a contaminant

plume for chemicals that occur in plumes, or the UCL95 percent concentrations for the other
chemicals, such as metals, at the site

Similar to the approach implemented at the Mare Installation, in heu of conducting an

individual RA at each of the identified 39 sites withm Dunn Field, a surrogate approach was

used to conservatively assess potential human health risks. The selection of the surrogate

site is based on the exposure unit concept and the l-ugh-end contamination areas. The
surrogate site and Area-wide RAs are based on exposure units" the maintenance worker's

exposure unit Is the entire area within the boundaries of the study area (e.g., Northeast

Open Area), whereas an industrial worker/residentml exposure is assumed to be a smaller

P 11480711R1REPORTIREV 1 DUNN FIELD RI REPORT_ECTION 7_ECTION7 REV_2 DOC 7-1
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exposure umt represented by a surrogate site. The surrogate site _s assumed be a 1.0-acre lot,

represented by an area around the highest preliminary risk evaluation (PRE) data point

within the Area. Figures identifying the exposure umts within each Area are included m the

Area-specific human health RA secbons.

A PRE was conducted, following EPA Region W guidance, on individual surface soil

samples collected from Dunn Field. The results of the PRE calculations are included in

Appendix C-2 The samples with highest PRE values for carcinogens and noncarcmogens

are selected as the center point for a surrogate site. A 1-acre lot around this highest PRE

value point is used as the surrogate site. Any soil samples collected within this 1-acre area

are included for chemical of potential concern selection and risk calculations. Table 7-1

summarizes the step-wise surrogate site selection method for Dunn Field. An RA was

conducted for each Area using the data collected within the physical unit. These Area-wide
RAs evaluated the current and future industrial land use scenarios.

If the risks from a surrogate site are acceptable, the other sites they represent have lower

acceptable risks, and therefore, all the sites present acceptable risks. If the risks at the

surrogate site are unacceptable, then target concentrations are estimated for the COPCs and

applied at areas exceeding the target concentrations at other sites and consohdated locations

for estimating risks to acceptable levels.

Surrogate sites were selected for two Areas, Northeast Open Area and Disposal Area, and

are presented in Table 7-2. The selected surrogate site per Area was used for the current and
future industrial land use scenario-based risk estimations.

This risk assessment evaluates the risks from exposure to chermcals that have been

investigated, identified, and addressed as part of this remedial investigation. However,

some areas of Dunn Field, such as the Disposal Area, were identified m the Archives Search

Report as areas that may contain buried wastes from tustorical operations. Some uncertainty
is still associated residual buried waste. Therefore, intrusive activities in these areas may

pose some physical hazard, especially if the waste is located within the shallow depths (<10

ft) as typically involved durmg construcbon type activities.

The groundwater under Dural Field, as well as offsite, was evaluated for potential future

exposures under industrial and residential land use scenarios. The organic contaminant

plumes identified were evaluated separately for each plume, whereas chemicals that do not

occur as plumes were evaluated based on their site-wide distribution. Total cumulative risks

from potential exposure to multiple media are summarized per receptor in the Area-specific

sections. Two groundwater contaminant plumes have been |dentifled at Dunn Field The

Northeast Plume is associated with the Northeast Open Area (wooded and open areas

including likely offsite sources of groundwater contamination), and the West Plume is
associated with the Disposal Area (landfill/disposal area) The West Plume is divided into a

Northwest Plume and Southwest plume to reflect probable source areas and plume

characteristics (direction of flow, COPCs present, etc.).

7.2 Introduction-Risk Assessment Process

In the context of hazardous waste sites, an RA is a systematic approach to assessing the

potential effects from exposures to hazardous constituents on human health and the

P _148071_RI REPORI_REV 1 DUNN FIELD RI REPORT_SECTtON 7_ECTION7 REV_2 DOC 7-2
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environment. A conceptual site model (CSM) describes the potential source areas of

contamination, the secondary sources affected by the primary source areas, and the

potential exposure pathways and receptors CSMs are presented as flowchart diagrams in

Area-specific Sections 9.0 through 11.0 and for groundwater in Section 15.0.

This subsection presents the general information used in the RA conducted at each Area and

surrogate sde. The approach used in this RA was discussed with EPA Region IV and TDEC
before implementation. The RA has the following four primary components:

• Identifying COPCs. In this step, the list of COPCs is developed for further evahiahon.
COPCs are selected for inchislon on the hst based on several factors such as their

historical reported use or occurrence at the site, frequency of their detection in the

samples, and relative concentrations at which they were detected. The list may be
shortened by comparing the relatwe toxicity to the human health (RBC) values of the

various chemicals. A detailed account of this COPC selection is provided in Section 7.3.

• Conducting an exposure assessment. In tbas the potential for a human receptor to come

into contact with the COPCs identified is evaluated, taking into consideration current

and future land uses at the site. The contaminant migration pathways, potential

receptors, and magnitude of exposures to the identified receptors are also described. The
results of the exposure assessment provide intake (dose) estimates for the identified

potentially complete exposure pathways. These dose estimates are then used in a

comparison with the toxicity criteria

• Conducting a toxicity assessment. In this step, the toxicity criteria are idenhfied and

compared with dose estimates from the exposure assessment. This step often revolves
the compilation of toxicity factors from EPA databases.

• Characterizing risk. In this step, risks and hazard indices (His) are eshmated using
mformatlon from the exposure assessment and toxlctty assessment. Uncertainties
associated with the RA are also ldenhhed

For the human health RA at the Northeast Open Area, the Disposal Area, the Stockpile

Area, and representatwe surrogate sites, the above steps were completed following

CERCLA procedures and using EPA's Rzsk Assessment Guidance (RAGS)for Superfund,
Human Health Evaluation Manual, Part A (USEPA 1989).

As part of the RA, remedial goal options (RGOs) are evaluated for COPCs presenting
excessive cumulative risks or His in all Areas at Dunn Field, including surrogate sites with

each of the three Areas. A preliminary list of RGOs estimated for chemicals commonly

present in site soils is included for risk management decisions at Dunn Field (see
Sechon 7.9).

7.3 Identifying COPCs

The COPCs are the chemicals detected in the site media that may be hazardous to human

health if exposures were to occur Historical information is useful in selecting the

compounds to be expected m the environment of a particular Area. Identifying hazards and
selecting COPCs involves several systematic steps, which are covered under data collection

and data evaluation m RAGS (USEPA, 1989). The data collection and evaluation by medium

P _14807 r_RI REPORT_EV 1 OUNN FIELD RI REPOR'I_SECTION 7'_SECTION7 REV2 DOC 1-3
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are discussed as part of the "nature and extent" section for each Area. The issues related to

QA/QC are identified in Section 5.0. The data used for selecting COPCs were validated m

accordance with the DQE. The soil gas data collected to locate a soil sample in the field were

not used for quantitative risk assessments, because the data do not meet the required

QA/QC criteria However, these data were used qualitatively during RI field activities to

locate areas with the highest levels of contamination to reduce uncertainty regarding
location of buried waste withm Dunn Field.

A list of COPCs was compiled for each Area medium, mchiding surface soil, subsurface soil,

surface water, sediments, and groundwater. Consistency was maintamed throughout the RI

by focusing on chemicals of primary interest. The selection of the chemicals was based on

preliminary sampling results defining nature and extent and ecological and human health

RAs. Comparing the detected site concentrations from individual samples with a

background concentration and health-based screening criteria, COPC hsts were developed.

These criteria and comparison process components are as follows:

Background values for all media, which were approved and in some cases modified by

the BCT, were included m the background report (CH2M HILL, 1998c). These

background values are compared with sample-specific concentrations.

The human health direct exposure RBCs were selected from EPA Region III RBC tables

(October 1998 update); following Region IV guidance, the noncarcinogenic RBC values

were divided by a factor of 10 (HI=0.1), and carcinogenic RBC values were set at a risk
level of I x 104

• GWP-based RBC values for softs are default SSLs from USEPA (1996c).

• Site surface soils were screened for exceedances of ecological protechon criteria from the

latest Region IV ecological guidance document (USEPA, 1998d).

• Groundwater concentration values were compared with the following criteria RBC-

based values from the EPA Region III RBC table, MCLs, maximum contaminant level

goals (MCLGs); for noncarcmogemc chemicals- the RBC was set at HI=0.1

• Sediments from the site were screened for direct human exposure in a manner similar to

that used for surface soils, usmg the applicable soil RBC values, whereas ecological

criteria were selected from the Region IV guidance (USEPA, 1998d).

• Surface water concentration values from the dramage ditches were compared against

groundwater criteria for human health protection for potential future unlimited land use

and freshwater screening criteria from Region IV for ecological protection (USEPA,

1998d).

Criteria used for comparison are included m the Appendix D - COPC Selection for All

Areas and Surrogate Sites as Appendix D-1. A chelmcal is selected as a COPC if it exceeds

background and at least one of the other comparison criteria listed above, indicated by
"Yes" in the last column of the tables (see decision tables in Appendix D-2 through D-15). A
"No" in that column indicates that it is not a COPC. If values are unavailable for either

screening criteria or background, the decision to make a particular compound a COPC is

indicated by "a value not available" (N/A). If a constituent is assigned an N/A when a

toxicity value is not available, it is included as a COPC for further discussion regarding its

P X14BO71'6RIREPOR3_,REV 1DUNN FIELD RI REPOR1XSECTION 7XSECTION? REV2 DOC 74
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frequency of detection (FOD), concentrahon, and uncertainty associated with not mcludmg

a quantitative analysis The tables comparing the detected concentrations per analyte for
each apphcable sample to the background concentration and the human health risk-based

and ecological protection-based screening criteria are included in Appendix D. These hsts of

chemicals with concentrations exceedmg comparison criteria in each sample were used in

defining the nature and extent of contamination. Separate COPC selechon tables were
prepared followmg EPA Region IV guidance (USEPA, 1995e). These tables are included in

the Area-specific sections and the surrogate site sections as well as for on and offsite

groundwater (see Tables 9-1 through 9-5, Tables 11-1 through 11-5, Tables 13-1 through 13-
5, and Tables 15-1 through 15-5). The basis for these COPC selections is similar to the one

described above; however, only maximum detected concentrations within an Area and the

surrogate site were compared with background and screening criteria. Thus, a constituent

was selected as a COPC if it met the following conditions:

• Detected maximum concentrahon was above the background value (Included for further
comparisons with RBC values as described below); and

• Chemical concentrations exceeded one of two types of RBC values:

The leachabdxty criteria for groundwater protection (GWP/SSLs)

The direct exposure-based RBC value (carcinogens at 10"6level and noncarcinogens
at 0 1 HI level).

Table 7-3 presents a master list of COPCs selected by medium across Dunn Field
IndwlduaI COPCs at the Areas and surrogate sites are presented in the mdwldual Area

sections and are l,sted in Appendix D-2 through D-15. The only COPC that met the above

criteria, but was not ,ncluded as a COPC, is iron. Because of the highly provisional nature
of the reference dose for iron, it was not further addressed m the human health RAs. Both

environmental samples and field duphcates were included in these comparisons.

Including COPCs that are based on the GWP/SSL criteria for quantitative risk evaluahon

represents a conservahve approach because these chemicals are not direct exposure

concerns. Each chemical in every sample was compared with the criteria to ensure that all

detected concentrations were considered for nature and extent, while defining the extent of
contatmnation and potential risks associated with the contamination.

The most frequently detected chemicals m groundwater are VOCs and metals Wtule metals

were mostly naturally occurring, VOCs were detected at high concentrations m the

subsurface soft in the Disposal Area, m&catmg that the sod may act as a source for VOCs in

groundwater. The groundwater COPCs were selected for three groundwater contaminant

plumes identified beneath Dunn Field. Select wells from the center of plumes were chosen

to represent average and maximum VOC concentrations. The momtormg wells MW-02,
MW-03, MW-07, MW-08, MW-10, MW-29, MW-30, MW-31, MW-68, and MW-78, were

selected to represent the center of the North Plume. The monitoring wells MW-12, MW-70,

MW-73, and MW-75 were selected to represent the center of the Northwest Plume
Groundwater wells selected for the Southwest Plume included MW-06, MW-15, MW-57.

When multiple rounds of monitoring are avadable for offslte wells, the maximum

concentration is used for COPC selechon and an average of the detected concentrations was
used as the exposure point concentration.
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The groundwater contaminant plume has reached offslte areas downgradient of Dunn

Field. Chlormated solvents are observed in offslte monitoring wells in downgradtent

locations extending beyond the property boundary of the Disposal and Stockpile Areas

Each individual well that is located downgradlent from the site and that has detectable

contaminant levels was evaluated separately for potential risks and hazards.

There are no surface water bodies within Dunn Field. The data collected from drainage

ditches at Sites SDLHA, SDLHB, SWLHA, and SWLHB were included as part of the

Northeast Open Area. Sediment and surface water samples collected during historical

samphng events were not included in this analysis.

Samples collected from drainage ditches (lined or unlined) were evaluated as sediments and

surface water. However, most onslte drainage &tches are wet only during storm events

Chemicals detected in the two sediment samples were compared with the soil criteria

because there are no human health-based criteria specific to sediment exposures, and tins

evaluation conservatively selects the COPCs for sediment for protection against human

exposures because soft criteria typically assume higher exposures. The surface water

concentrations were compared against the dmnking water standards or human health-based

AWQCs. There is no potable use for surface water at the facility, and this process of

selecting COPCs conservatively represents potential human health effects. Even when a

chemical exceeded criteria in only a single sample from a site, the chemical was included in
the COPC list for further evaluation.

7.4 Overview of Exposure Assessment

7.4.1 Introduction
Exposure assessment is the estimation of the likelihood, magnitude, frequency, duration,

and routes of exposure to a chemical. "Exposure" refers to the potential contact of an

individual (or receptor) with a chermcal Human exposure to chemicals typically is

evaluated by estimating the amount of chemical that could come into contact with skin or

that could enter the lungs or gastrointestinal tract during a specified period of ttme. An

exposure pathway can be described as the phystcal course that a COPC takes from the pomt

of release to a receptor. Site history, physical setting, and background are discussed m

greater detail in Sections 1.0 and 2.0 and are described briefly below. The potential for

human exposure is a function of several factors, as follows'

• The general geographic, geologic, physical, and meteorological setting of the facility.
These factors influence both the behavior and fate of chemicals released into the

enwronment, as well as the human activity patterns that could lead to direct or redirect

contact with affected environmental media. The general characteristics and phystcal

setting of the facility are described m detail m the Area-specific dlscusstons.

• The onsite operations and activities that have occurred from past uses, such as

storage, production, or disposal of chemicals, and the types of chemicals used in such

activities. Much of the historical use of pesticides and storage of Army supphes related

to operations is no longer occurring; therefore, the potential is not applicable at most of
the sites within Dunn Field.
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The subsurface buried wastes could continue as potential sources of future ' .

contamination, mostly to groundwater. The continued release of subsurface

contamination could occur into the future, conhnumg to contaminate groundwater and
eventually entering uncontaminated areas; however, this potenhal is reduced due to the

groundwater extraction system currently being operated. Another potential release

pathway for subsurface contamination is the release of VOCs to ambient air. Also, if the

disposal areas were built on, indoor air could be a potential exposure medium. VOC

contaminated groundwater migrating under existing or future offsite buildings could
result in a potential indoor atr exposure pathway.

The potential for human exposure relative to the fate and transport of chemicals

released to environmental media, as well as human activity patterns. This includes the

pathways by which chemicals released mto the environment may migrate or be
transported to locations at which contact or exposure could occur. A detailed discussion

of the fate and transport of COPCs is presented in Section 16.0 and a brief summary of

potential migration pathways is also included in Sections 9 and 11 in the site conceptual
models.

Human activities that are occurring or could occur under reasonably foreseeable
future conditions that could lead to direct or indirect contact with affected media. Due

to the BRAC process under way at Dunn Field, future land use is likely to be hght
industrial and commercial; however, portions of Dunn Field may be available for
unrestricted land use

• Characteristics of current or hypothetical future human populations at each site that
could be exposed to COPCs.

• EPCs assumed to be at the high end of the detected concentrations (95 percent UCL on

the average) for soils, sediments, surface water, and chemicals in groundwater that do

not occur as plumes. For the COPCs that occur as plumes in groundwater (e.g., CVOCs),
the EPCs were the average concentrations in wells within the central area of the

contaminant plume.

To identify potentially complete exposure pathways at Dunn Field, a conceptual exposure

model was developed for the three Areas and the corresponding surrogate sites. A

conceptual exposure model presents an overview of site conditions, potential contammant

migration pathways, and exposure pathways to potential receptors. The potential

contaminant migration pathways are those by which a contaminant could migrate through
various media. The exposure pathways represent the mechanism by which a contaminant
could reach a potential receptor Both current and future conditions are evaluated in the

conceptual exposure model. Chemical intakes and associated risks have been quantified for

all exposure pathways considered potentially complete. This section describes the methods

used to evaluate the potential for human exposure to COPCs originating from soft and

groundwater at Dunn Field and revolves the following steps:

• Developmg a CSM;

• Estimating EPCs; and

• Quantifying chemical intakes for each potenhal exposure pathway

P _1480711Ri REPOR_REV 1 DUNN FIELD RI REPOR1_SECTJON 71SECTION 7 REV_2 DOC 7-7



702 24G

MEMPHISDEPOTDUNNFIELDRI - REV 2 07/02

7.4.2 Developing a CSM

A CSM presents an overview of site conditions, potential contaminant migration pathways,

and exposure pathways to potential receptors The site conditions include both current and

future conditions. The potential contaminant migration pathways are those by which a

contaminant could migrate through various media. The exposure pathways represent the

mechanism by which a contammant could reach a potential receptor. The CSMs presented

m each Area-spectfic RA section were formulated using professional judgment, but relied

heavily onsite characterization data, mchidmg information on contaminant sources, release

mechanisms, routes of migration, potential exposure points, potential routes of exposure,

and potential receptor groups associated with the site.

7.4.2.1 Elements of an Exposure Pathway

An exposure pathway may be described as the physical course that a COPC takes from the

point of release to a receptor. Chemical rntake, or the route of exposure, is the means by
which a COPC enters a receptor. To be complete, an exposure pathway must include all of

the following components:

• A source;

* A mechanism of a chemical release and transport;

• An environmental transport medium;

• An exposure pomt;

• An exposure route; and

• A receptor or exposed population.

If one or more of these components is absent, then an exposure pathway is considered

incomplete and, by definition, there is no risk or hazard. In some cases, a receptor may

contact a source directly, limibng the release and transport pathways It should be noted,

however, that not all exposure scenarios and receptor groups are relevant to all sttes. A site-

specific exposure assessment and conceptual exposure model are presented for each Area

and representative surrogate site.

7.4.2.2 Release Mechanisms

There are four primary release mechamsms that serve to transport COPCs through

environmental media to secondary sources:

• Infiltration, percolation, and leaching (from sod to groundwater);

• Spills, leaks, and surface apphcatlon (to surface and subsurface soil);

• Volatfltzation and release to indoor and ambient air from subsurface CVOC

contamination; and

• Surface runoff (to surface water and sediment m ponds and ditches).

There are three secondary release mechamsms that serve to transport COPCs through

environmental media to potential receptors"

• Downgradient off site flow of shallow groundwater;
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• Volatilization and release to indoor and ambient air from shallow groundwater CVOC
contamination in the on site and offsite areas; and

• Wind or mechanical erosion (particulate emissions to ambient air) to on site and off site
areas

7.4.2.3 Potentially Exposed Populations

The Memphis Depot currently is an inactive facility. Likely potenhal receptors at the facility

include a limited number of personnel retained to supervise the Dulm Field property, mow

the grounds, establish grass cover in previously denuded areas of Dunn Field, and maintain

the groundwater extraction system Maintenance workers are likely to continue to maintain

the property to prevent overgrowth. All the fluorspar and bauxite piles have been removed
from the southeast comer of the Stockpile Area of Dunn Field.

Dunn Field property is currently zoned for light industrial and recreational land use
(Northeast Open Area) and is hkely to remain so in the future. The wooded area in the

northeast is likely to remain recreational area with amenities for picnics.

Potential current exposures include onsite workers who may come into contact with surface

media while performing routine occupational duties at the facility Several categories of
onsite workers were identified on the basis of their specific job responsibilities, the locations

where they may work, and the environmental medla they may contact.

No unusually sensitive subpopulations were identified within the receptor groups
considered relevant for surface media exposures from onslte areas of Dunn Field.

Hypothetical future exposure scenarios that were considered in the analysis include

continued industrial and commercial occupational activities, residential development, and

recreational use of wooded areas. Such hypothetical future exposures also include

evaluations of exposure of sensihve populations (e.g., pregnant workers) to on site lead,
following EPA guidance (EPA, 1996a)

The groundwater at the site is found to have a CVOC plume, part of which has migrated to

off site areas. A portion of the plume that extends beyond the property boundary of Dunn

Field has migrated under some of the nearby residences. There are no direct exposures to

these residents at the present time, as the residents are supplied with city drinking water.

However, indirect exposure to VOCs reaching the surface through the soil column at low

levels could constitute a potentially complete exposure pathway Potential off site resident's
exposure through inhalation and ingestion is assessed as part of the off site contaminant
plume risk evaluation, and results are included m Section 15

Dunn Field consists of mostly open areas with some off-site, adjacent wooded areas. A

wooded area is adjacent to the residential areas in the off-property boundary areas, and is

likely to be used as picnicking grounds and a park for local residents when Dunn Field is
open for leasing and public use. The stockpiles of mineral ores have been removed, and the

soils have been seeded for grass growth. On the basis of the planned future development,
future receptors at the site are expected to be maintenance and industrial workers, and

future recreational users of the wooded area in the Northeast Open Area. The Stockpile

Area is likely to be used for light industrial and commercial purposes. The generic

Industrial/commercial worker's exposure scenario is the most conservatwe of the potential
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industrial/commercial exposure scenanos and, therefore, will be used as the basis of site

management decisions related to industrial uses

As part of the property leasing, some of the areas could be modified for the installation of

new utilities and for landscaping purposes. Workers involved in these activities are likely to

be exposed to the contamination within the area.

The Memphis Depot Redevelopment Plan prepared for the Memphis Depot Redevelopment

Agency by Pathfinders in May 1997 indicated future land use for majority of Dunn Field

(including the Dmposal Area and Stockpde Area) will be industrial, with development

beginning beyond 2007. The Northeast Open Area is hkely to be available for public use as

open space/Public Park. Tkus pubhc access area of Dunn Field may be considered for other

unrestricted uses in the future, such as residential development, although such future use is
not indicated in the redevelopment plan. This evaluation will include a future recreational

and residential use related exposure evaluations for site management purposes.

Hypothetical future exposure scenanos that were considered to represent these future site

uses include utility workers involved in future redevelopment, recreational receptors in the

pubhc open space, industrial/commercial workers in the industrial areas, and residential

exposures for all areas, although it is more applicable to the Northeast Open Area than the

other portions of Dunn Field

The following subsections describe potential current and future receptors at Dunn Field. All

possible exposure scenarios were considered in this exposure assessment. In the interest of

efficiency in prowdlng adequate information for the risk management decisions, only the

conservatwe representative scenarios were quantified for risk estimations The remaining

exposure scenarios are addressed quahtatlvely in this report. Appendix E presents a

comparison of each potential receptor wRh the selected representative exposure scenanos to

ensure that selected exposure scenarios are protective of all potential current and future

exposure receptors.

Tables 7-4a, 7-4b, and 7-4c summarize exposure assumptions for selected exposure

scenarios. Exposure assumpt|ons used to calculate intake estimates typically are

upperbound or reasonable maximum exposure (RME) values; therefore, the results of this

analysis should be considered a conservative estimate of the potential for human exposure

to facility-related COPCs.

Current/immediateFutureLandUse:MaintenanceWorker.The Memphis Depot Redevelopment

Plan O_he Pathfinders et al., 1997) prowdes the basic premise for site future use. Onsite

mamtenance workers mclude current Dunn Field employees and contractors who are

involved in the general maintenance of facility property, including maintenance activities in

ditches and grassy areas. Routine actlwties may Include a variety of tasks at any given site,

including lawn mowing and upkeep of property.

Based on these occupatmnal duties, it is assumed that the maintenance worker would have

the potential for direct or indirect contact with all of the media except subsurface softs (soils

more than I foot bgs). Maintenance actlvines undertaken at a site could involve the physical

disturbance of surface sods, resulting in the generation of dust particles from softs
contaminated with metals, pestacldes, and SVOCs. Additionally, volatile COPCs m surface

and subsurface soils may become air-borne as vapors and could be inhaled by outdoor

workers. There are no buildings within the Disposal Area at the present tzme. Subsurface
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VOCs are not a concern in the other two areas. Thus, indoor air exposure pathways are
incomplete under current conditions.

Direct contact (incidental ingestion and dermal contact) with affected surface soils also may
occur. Activities in drainage ditches also could result in direct contact with and incidental

ingestion of surface water and sediments, although it is considered unlikely that these

would occur during most routme maintenance actiwties. Depending on the COPCs selected

for a site, exposure could occur through one or more of the following routes incidental
ingestion, dermal contact, and inhalation of particulate and volatile emissions.

Under this scenario, based on best professional judgment, it is assumed that contact with

affected surface soil would occur 8 hours/day for 50 working days/year (approximately

once a week) at a given site over the course of an occupational ldetirne (25 years). Contact

with ditch sediment and surface water may occur 2 hours/day for 12 days/year during an
occupational lifetime.

Future Land Use: Utility Worker. Future workers at Dunn Field will include utility workers

who may come into contact with surface and subsurface soils (zero to 10 feet bgs) during

site redevelopment. Routine utility maintenance workers are hkely to participate in

excavation, maintenance, and upkeep activities for underground utihties and pipelines. It is

assumed that utlhty workers, while performing these duties, could be subject to exposure

through direct contact with surface and subsurface soils via incidental ingestion, dermal
contact, and inhalation of particulate and volahle emissions. Contact with subsurface soils ms

assumed to occur 8 hours/day, twice per month (24 days/year) over the course of an
occupational hfetlme.

FutureLand Use: Industrial/Commercial Worker. In accordance with the Memphis Depot
Redevelopment Plan (The Pathfinders et al., 1997), future development at Dunn Field will

include commercial/light industrial facilities. Under this exposure scenario, it is assumed

that the site's physical characteristics would be unchanged and that worker actwities could

result in exposure to enwronmental media (surface soil, groundwater, surface water, and
sediment) via direct contact and inhalation of particulate and volatile emissions from

surface soil. It is also assumed that exposure may occur for 8 hours/workday for soil and 2

hours/day for ditch sediment and surface water each for 250 days/year over an

occupational lifetime of 25 years Potential exposure to potable groundwater is assumed to
occur 250 days/year over an occupational hfetlme. It is assumed that an adult worker will

ingest 1 liter/day. Inhalation retake for VOCs is assumed to be equal to ingestion intake.

The dermal intake assumes hands, feet, and face washed for about 10 minutes during the
workday, based on professional judgment.

The volatile COPCs in surface and subsurface softs may become air-borne as vapors and

could be inhaled by outdoor workers, as well as indoor workers. There are no buildmgs

within the Disposal Area at the present time. Thus, indoor air exposure pathways are

incomplete. In the future, if the site is to be re-developed with buildings for

commercial/light mdustrial purposes, indoor air VOCs could become a complete exposure

pathway for the future workers Volatile emissions from subsurface media (soil or

groundwater) to indoor air were estimated using the Johnson-Ettinger subsurface vapor
intrusion model provided by EPA (1997d) Conservative input assumptions were used and
site-specific data included where approprmte and available. Results of the estimates are
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included in the Northeast Open Area (Section 9 0) and the Disposal Area (Section 11.0) risk
assessments.

Future Land Use: Residential. there are currently no plans to develop Dunn Field for future

residential land use, and unrestricted land use scenario is considered to support site

management decisions. Both adult and child receptors were evaluated for this exposure
scenario. Residential receptors could come into contact with COPCs in surface soil via direct

contact and inhalation of particulate emissions from surface soil. The soil ingestion rate is

114 (mg-year/Kg-day), which is age-adjusted to account for a higher ingestion rate among
children. Children are assumed to mgest 200 mg/day for 6 years of their lives, with a body

weight of 15 kg. It *s assumed that skin contact with backyard soils in the contammated
areas could occur for 4 hours/day for 350 days/year, over 30- and 6-year residence times for

adults and children, respectively. All residential adult exposure carcinogenic estimates were

age-adjusted for 6 years as a child and 24 years as an adult. Potential exposure to potable

groundwater is assumed to occur 350 days/year for 30 years and 6 years for adults and
children, respectively. It is assumed that an adult and child will ingest 2 and 1 liters/day,

respectively. For VOC intake from potable groundwater, inhalation retake is assumed to be

equal to ingestion intake.

Future Land Use: Recreational. Redevelopment of Dunn Field may result in a wooded area

kept for future outdoor recreational use. Under this land use, future recreational users may
come in contact with surface soils within the northeast wooded area, and surface water and

sediment in the adjacent ditches via d*rect contact. Exposures of future park visitors are

assumed to occur once a week for half a day. It *s assumed that recreational activities occur

45 days/year for 4 hours/day, over a 30-year exposure per*od for adults, a 10-year exposure

period for youths, and a 6-year exposure period for children

Current/Future Offsite Residential: Groundwater samples collected from offs*te wells located

west of Dunn F*eld were evaluated for residential exposure. Groundwater exposure through

potable use was evaluated for the COPCs identified in these groundwater samples

Ingest*on, dermal contact and inhalation exposure routes were mchided for risk estimations.

Potential exposure to potable groundwater is assumed to occur 350 days/year for 30 years

and 6 years for adults and children, respectavely. It is assumed that an adult and child will

ingest 2 and I liters/day, respectively Dermal exposure is assumed at a 10 m,nute shower,

once daily, with exposure to the entire surface body area. For VOC mtake, inhalation intake

is assumed to be equal to mgestion intake during potable use. Additionally, subsurface

volatile emissions from groundwater to mdoor air was also evaluated for residential
scenario.

7.4.2.4 Summary of Potentially Exposed Populations

Table 7-5 summarzzes potentially exposed populations for each area of Dunn Field. As

noted previously, all potential pathways were identified based on site-specific information

When more than one type of worker exposure population was _dentffied at a surrogate site

or Area, the most conservative one was quantified as representative of the other receptors.

Site-specific land use identified was included for risk estimations. For example, posmble

recreational use of the Northeast Open Area was mchided for risk estimations.

At Dunn Field, there exists a poss*bihty that a maintenance or other type of worker could be

exposed to multiple exposure units due to occupational activities. For example, a worker
could have duties in the wooded Northeast Open Area, or Main Installataon Golf Course,
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etc. that would extend across mulhple exposure units The evaluahon presented herein

assumes that a receptor spends all of their time w_tban a given exposure unit. Such a worker
located m the exposure umt with the highest risk would be considered representative of a

worker that spends only part of their time in that unit. Thus, the worker with the highest

risk could be reasonably assumed to be protechve of workers that spend time m multiple
exposure units

7.4.3 Quantitationof PotentiallyCompleteExposurePathways

Potentially complete exposure pathways were idenhfied on an Area-specific basis and are
discussed in the Area-specific sechons.

7.4.3.1 Exposure Point Concentration

Chemical intakes were estimated, where possible, from &rect chemical measurements m the

soil, groundwater, surface water, and sediments. The upperbound eshmate on the mean
concentration was used for the EPC. For sohd media, these EPCs were estimated as the

upper confidence hmit at the 95th percentile on the mean (UCL 95 percent), calculated

followmg EPA guidance In estimahng UCL concentrations, a value of one-half the sample

quantitation hmit (SQL) was assumed for non-detects. These estimates were performed

using the underlymg data distributions (normal versus lognormal) according to the EPA

guidance. The lower of the maximum detected concentrations and the UCL 95 percent

estimate was selected as the EPC. The UCL 95 percent calculahon methodology is

summarized in Appendix F. Individual EPCs calculated by this method are included in each

of the Area and surrogate site RA sections, as well as in Appendix F Field duplicates were

not mchided in these calculations, so results are for environmental samples only.

For volatile organic COPCs m groundwater, instead of a statistical estimate as the EPC

value, average concentrations from the wells within the center of a contaminant plume were

selected as the EPCs. For constituents that do not typically extubit plume behavior (e.g.,
inorganic chemicals) and are not identified with any site-related actiwhes, but are detected

throughout the site, the UCL 95 percent estimate of onsite Dunn Field momtormg wells was

used as the EPC Although groundwater is not currently used, future potential use was
evaluated.

The EPC values for future industrial, recreational, and residential receptors are calculated
for the surrogate site, which is a 1-acrecircular area around the maximum PRE risk ratio

sample (see Table 7-2). Samples from within the 1-acre clrcle were used to estimate the
UCL95 percent, which is the EPC.

7.4.3.2 Intake Estimates

Chronic exposure (that is, chronic daily retake) is expressed in terms of mdhgrams of chemicals

contacting the body/kilogram body weight each/day (mg/kg-day). Appendix G presents

medmm-specihc equations that were used to estimate exposure for potential receptors at Dunn

Field. For the exposure routes evaluated, the following generic equation was used:

Exposure (_g._kgbody we*ght-day) = C X IR x EF x ED
B W x AT

where:
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C

IR =

EF =

ED =

BW =

AT =

concentration of chemical (e.g., mg/kg soil)

media intake rate (e.g, kg soil ingested/day)
exposure frequency (days/year)

exposure duration (years)

body weight (kg)

averaging time (period over which exposure IS averaged, in days)

An example calculation is provided in Appendix G before the scenario-specific calculations.

7.4.3.3 Exposure Routes

Ingestion. Ingestion exposures to the surface soil, sediment, and surface water were

evaluated for all of the receptors and media identified at each site. Ingestion intake by a

worker for soil or sediment was assumed to be 50 mg/day, a default exposure factor

obtained from EPA guidance (USEPA, 1997c; also see Tables 7-4a through Table 74c for

detailed references) Incidental ingestion of soil by a utlhty worker was assumed to be

100 mg/day. Residential intake of surface soil or sediment was assumed to be 100 mg/day

for adults and 200 mg/day for children. Incidental ingestion of surface water was assumed

to be 10 millihters/day (mL/day) for recreational wading and 10 mL/day for workers, both

of which are default factors. The groundwater ingestion rate was 2 liters/day (L/day) for

adults and I L/day for children and workers. A list of exposure factors is included in

Appendax H and Tables 7-4a through 7-4c.

Dermal Contact. Skin surface area available for contact was estimated based on professional

judgment usmg current practice from available gmdance. The applicable surface areas for

the corresponding body parts for various scenartos are listed m Appendix H. Separate tables

are provided for the various surface area estimates per receptor. The surface areas used

were selected from the Exposure Factors Handbook (EPA, 1997c) The soil adherence factors

were estamated using body-part and activity-specific data provided in the Exposure Factors

Handbook (EPA, 1997c). The UCL 90 percent values for adsorption factors for the receptor

group also were estimated from the geometric mean and standard deviation values

provided in the Exposure Factors Handbook (EPA, 1997c) for various exposure populations

listed. The closest posmble similar receptor's adsorptzon factor was selected as the

representative for the exposure population identified at Dunn Field. Appendix H

summarizes the estimated UCL 90 percent levels for the soil adherence factors. The skin

permeablhty factors for various chemicals and chermcal groups are the dermal absorption

factors (ABS) from soil and sediments and permeablhty constants (PC) from water. These

factors represent values for the absorption of the chemical across the skin from soil and

water media, respectively. The chermcal-specific values were adapted from technical

literature. When a chemical-specific value was not available, default ABS values prowded in

Region W gmdance were used (EPA, 1995e); these values are summarized m Appendix H.

The estimated dermal dose was compared with the calculated dermal toxicity factors to
estimate the risks and His.

Inhalation. Inhalation of dust was estimated for both current and future workers, using the

default inhalation rate of 20 cubic meters/8-hour workday (m3/8-hr workday). For the

smaller sites, the time spent within the site is expected to be shorter; thus, the resulting

inhalatton from the site was modified by the fraction of the workday spent in the

contaminated area. For example, ff a worker spends 4 hours (half of a workday) m the

contaminated area, of the total inhaled air per workday of 20 m 3, only half (10 m 3) is
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assumed to be from a contaminated area The dust inhalahon rate was estimated using the

default particulate emission factor (PEF) of 1.32 x 10+9cubic meters per kilogram (m3/kg),
and the dose was estimated using the soil RME concentrahons and inhalahon rate eshmates.

Inhalation of the VOC was eshmated using the volatile emission factors for soil
volatihzation into the ambient air. These volahhzation factors assume an area of

contamanatlon and size of the exposure unit for either an occupat]onal worker or a resident.

The volahhzation factors were adapted from the Florida Department of Environmental

Protection's (FDEP) Ch 62-777 rule, Table 5, 1999. Further details about these exposure
factors are included in Appendix H.

Volatile COPC inhalation retake from groundwater was assumed to be equal to that of

ingestion retake, following EPA Region IV gmdance (EPA, 1995e). Thus, in the groundwater

risk estimations, the oral dose from groundwater is doubled and this dose is compared with
inhalahon toxicity factors.

Inhalation intake of VOCs in indoor mr from subsurface vapor intrusion was estimated for
future onstte industrial workers, future onsite residents, and future offsite residents.

Inhalation rates for workers were assumed to be 6.6 m3/workday. Ttus assumes a 20

m3/day inhalation rate adjusted by an eight-hour workday ((20 m3/day)/24 h * 8 h = 6.6
m3/workday). Inhalation rates for residential adults and children were standard EPA

default inhalation rates assumed to be 20 and 15 m3/day and assumes that residents spend
all day indoors, a conservative assumption All other exposure factors are EPA

recommended default values and are listed m Appendix H

7.5 Overview of Toxicity Assessment

This toxicity assessment evaluates the relat|onshJp between the magmtude of exposure to a

chemical at Dunn F|eld and the likehhood of adverse health effects to potentially exposed
populations. A numerical estimate of the increased hkelihood of adverse effects associated

with chemical exposure is provided where possible (EPA, 1989).

Tox|city assessment revolves two steps identifying the hazard and assessing the dose-

response. Identifying the hazard is the process of determining the potenhal adverse effects

from exposure to the chemical along with the type of health effect revolved. Assessing dose-

response is the process of quantitatively evaluating the toxicity information and
characterizing the relationship between the dose of the contaminant admimstered or

recewed and the incidence of adverse health effects m the exposed populahon. Tox|clty

values, such as reference doses (RfDs) and slope factors (SFs), are derived by EPA from

quantltatwe toxicological studies establishing the dose-response relationship.

For the toxicity assessment, chemicals can be dwided into two broad groups based on their

effects on human health, noncarcmogens and carcinogens. This classification was selected

because health risks are calculated quite differently for carcinogenic and noncarcinogenic
effects, and separate tox|city values have been developed for each Carcinogens are those

chemicals suspected of causing cancer following exposure; noncarcinogenic effects cover a

wide variety of systemic effects, such as hver toxicity and developmental effects Some

chemicals (e g., arsenic) are capable of elicitmg both carcinogenic and noncarcmogemc
responses; therefore, chemicals were evaluated for both carcinogenic and systemic
(noncarcmogenic) effects.
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Toxicity values used in the RA were obtained from these sources:

• The Integrated Risk Information System (IRIS), a database available through the EPA

Environmental Criteria and Assessments Office (ECAO) in Cincinnati, Ohio IRIS,

prepared and maintained by EPA, is an electronic database contaimng health risk and

EPA regulatory information regarding specific chemicals (USEPA, 1999).

• The Health Effects Assessment Summary Tables (HEAST), provided by the EPA Office

of Solid Waste and Emergency Response (OSWER) (USEPA, 1997a). HEAST compiles

toxicity values published in various health effects documents issued by EPA.

The primary source of toxicity values was EPA's IRIS database. If a toxicity value was not
available from IRIS, then the latest available HEAST was used. For some chemicals, no

toxicity value from either IRIS or HEAST was available; as a result, toxicity values provided

by EPA's Superfund Technical Support Center as provisional RfDs were used (see

Appendix I).

The magnitude of toxicity of a chemical depends on the dose to a receptor. "Dose" refers to

exposure to a chemical concentration over a specified period of t, me. Exposures are

generally classified as acute (typically less than 2 weeks), subchronic (about 2 weeks to

7 years), or chronic (usually 7 years to a lifetime). This RA specifically addresses chronic

exposure Acute exposures and risks are evaluated only when chronic exposure estimates

pose a high risk. A dose-response describes the relationship between the degree of exposure

(the dose) and the incidence of the toxic effect (the response) m the exposed population. This

dose-response informat*on is used by EPA to establish toxicity values for particular

chemicals, as described m the following subsections.

7.5.1 Toxicity Information for Carcinogenic Effects

For cancer effects, EPA has developed a carcinogen classification system (USEPA, 1986b)

using a weight-of-evidence (WOE) approach to classify the hkehhood that a chemical is a

human carcinogen. Information considered in developing the classification includes human

studies of the association between cancer incidence and exposure, as well as long-term

animal studies under controlled laboratory conditions. Other supporting evidence
considered includes short-term tests for genotox_city, metabolic and pharmacokinetics

properties, toxicological effects other than cancer, structure-activity relationships, and

physical and chemical properties of the chemical. Table 7-6 describes the WoE classification.

The carcinogenicity grouping of the COPCs identified is presented m Table 7-7.

Currently, EPA is considering replacing the six alphanumeric categories with three

descriptors for classifying human carcinogen,c potential ("known/likely," "cannot be

determined," and "not hkely") (USEPA, 1995e).

The dose-response relationship for cancer effects is expressed as a cancer slope factor (CSF)

that converts estimated exposures d*rectly to incremental lifetime cancer risk. SFs are

presented in umts of risk per level of exposure (or intake) The data used for estimating the
dose-response relationship are taken from lifetime animal studies or human occupational or

epidemiological studies where excess cancer risk has been assocmted with exposure to the

chemical. However, because risk at low intake levels cannot be directly measured in animal

or human epIdemiological studies, a number of mathematical models and procedures have
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been developed to extrapolate from the high doses used m the studies to the low doses

typically associated with environmental exposures.

EPA assumes linearity at low doses and uses the hnearized multistage procedure when

uncertainty exists concerning the mechamsm of action of a carcinogen and when

information suggesting nonhneanty is absent. Thus, it is assumed that if a cancer response

occurs at the dose levels used in the study, then there is some probablhty that a response

will occur at all lower exposure levels (i.e., a dose-response relationship with no threshold is

assumed). Moreover, the dose-response slope chosen _s usually the UCL on the dose-

response curve observed in the laboratory studies. As a result, uncertainty and conservatism
are built in to EPA's risk extrapolation approach. EPA has stated that cancer risks estimated

by this method wdl produce estmlates that "provide a rough but plausible upper hrmt of
risk." In other words, it IS not likely that the true risk would be much more than the

estimated risk, but "the true value of the risk is unknown and may be as low as zero"
(USEPA, 1986b). Table 7-7 hsts the CSFs used in this assessment.

7.5.2 Toxicity Information for Noncarcinogenic Effects

For noncarcinogenie effects, toxicity values are derived based on the critical toxic endpoint
(L e., the most sensitive adverse effect following exposure). The COPCs detected at Dunn

Field during the RI that were identified as having documented systemic effects are listed in

Table 7-8, along with their critical toxic effects. The toxicity value describing the dose-

response relationship for noncancer effects is the RfD. For most noncarcmogenic effects, the
body's protectwe mechanisms must be overcome before an adverse effect is manifested.

Once these protective mechanisms, or thresholds, are exceeded, adverse health effects may

occur. Therefore, EPA attempts to identify the upperbound of this tolerance range (i.e,

maximum subthreshold level) m developing noncancer toxicity values. The apparent toxic

threshold value is used, m conjunction with uncertainty factors based on the strength of the
toxicological ewdence by EPA to derwe an RID. EPA (1989) defines an Rfl9 as follows:

In general, the RfD zsan estimate (wtth uncertainty spannh_g perhaps an order of
magnitude) of a dady exposure to the human populatton Oncludmg senstttve subgroups)
that ts hkely to be wtthout an apprectable risk of deletertous effects during a lifetime. The
RfD is generally expressed m units of milhgram per hlogram of body wezght each day
(mg/kg-day).

Various types of RfDs are available from EPA, depending on the exposure route, the length
of exposure, and the concern for critical (e.g, developmental) effects. In this RA, available

chrontc RfDs were used for the oral and inhalation exposure routes. Because no toxicity

values specific to skin contact have been derived by EPA, oral RfDs were used for the
dermal route The RfDs for the COPCs identified at Dunn Field are listed m Table 7-8.

7.5.3 Lead

Lead is the only COPC that does not have toxicity factors for quantitatwe risk or HI

evaluation; therefore, lead concentrations were screened against the screening criteria for
residential and industrial receptors. Sites with elevated lead concentrations (in exceedance

of residential or industrial screening criteria) were evaluated as a specml case using EPA's

Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil (EPA, 1996a).
Table 7-16 presents the adult lead exposure model for target concentration estimates for the
Depot; this model is also used for Dunn Field Elevated lead concentrations were observed
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in the old Firing Range area, where the lead could be from spent bullet casings strewn
across the area around Sites 60/85

7.5.4 Summary of Toxicity Information

The most frequently encountered COPCs at Dunn Field sites are hsted in Table 7-3, and hsts

of toxicity factors are presented in Tables 7-7 and 7-8. Based on the contribution to the

cumulative nsk at each of the sites, chemicals resulting in risks greater than one in one

mdlion, or an HI above 1.0, are referred to as "risk drivers." The toxicity profiles for

chemicals for which provisional toxicity values are used can typically be found on the

Internet at http://www.epa.gov/irts/subst/index.html. A brief toxioty profile for COPCs

at Dunn Field is included in Appendix I.

7.5.5 Uncertainties Related to Toxicity Information

Uncertainties m toxicological data can influence the rehability of risk management

decisions. The toxicity values used for quantifying risk in this assessment have varying

levels of confidence that affect the usefulness of the resulting risk estimates. Sources of

uncertainty associated with toxicity values used in the toxicity assessment include the

following:

• Extrapolation of dose-response data derived from high dose exposures to adverse health
effects that may occur at the low levels present m the environment;

• Extrapolation of dose-response data derived from short-term tests to predict effects of

chronic exposures;

• Extrapolation of dose-response data derived from animal studies to predict effects in
humans, and

• Extrapolation of dose-response data from homogeneous populations to predict effects in

the general population

The levels of uncertainty for RfDs for Dunn Field COPCs, estabhshed by EPA and based on

uncertainty factors and modifying factors, are listed in Table 7-8. For those chemicals

suspected of resulting m cancer effects, uncertainty is in part expressed in terms of EPA's

WoE classification (Table 7-7). As noted previously, models that extrapolate toxicological

data between species, doses, and/or exposure duration also contribute to the models

themselves uncertainty.

Toxicity equivalent factors (TEFs), shown in Table 7-9, were used for a carcmogemc RA of

PAHs (USEPA, 1989, 1993). TEFs are used to account for the carcmogemc potency of PAils,

defined by BaP Because the available data are unsuitable for calculating CSFs for any

carcmogemc PAHs, TEFs are multiplied by their respective CSFs to calculate an adjusted

CSF for use in estimating the risks from exposure to the other carcinogens

Dermal exposures are different from oral exposures m that (1) not all of the chemical that
comes into contact with a person's skin travels across the vanous layers of epidermal tissue,

as indicated by a dermal absorption factor, and (2) the toxic effects produced from this route

of exposure may not be the same as when the chemical is ingested. Adjustments of oral

toxicity values were considered to estimate the effects of dermally avadable chemicals.
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Recommended gastrointestinal absorption values from Bast and Borges (1996) were used to

adjust oral toxicity values when appropriate. These values are provided m Table 7-10. Such

adjustments may result m an undereshmate or overestimate of risks, depending on whether

a chemical is more or less toxic by the dermal route versus ingestion.

The dermal RfD is calculated as follows:

RfDdermal -- RfDoral X ABScl

SFderraal = SFo,_t/ABSc1

The dermal SF and RfD values calculated are included m Tables 7-7 and 7-8.

7.6 Overview of Risk Characterization

7.6.1 Introduction

The risk characterization process combines the results of the exposure and toxicity

assessments to yield eshmates of excess hfetime cancer risks (ELCRs) for carcinogenic
COPCs and a cumulatwe HI for noncarcinogenic COPCs. For this assessment, cancer risks

and noncarcinogemc health hazards were calculated for the three Areas (including
groundwater) and two three surrogate sites to facilitate remedial decisions. Consistent with

the exposure assessment results, cumulative ELCRs and His were calculated for each COPC

as a summation of media-specific results for each receptor.

For the purposes of regulatory decision-making at contaminated s_tes, EPA uses an

acceptable risk range of 104 to 10 .6 (one chance in 10,000 to one chance in 1,000,000).
Typically, results falhng within or below this range are considered a reasonable basis for

NFA, depending on the degree of conservatism and uncertainty associated with the

estimates. Likewise, a total HI value of I 0 or less is typically considered as not requiring

further evaluahon m the RI, and, vice versa, any exceedance of a 1.0 may be considered for

further evaluation. The remedial goal options (RGOs) are calculated for noncarcinogemc

chemicals with target His ranging between 0.1 and 3, to provide risk management options.
Therefore, for risk characterization, any HI value equal to or less than I 0 wdl be considered

to present acceptable hazard level, where as any HI greater than 1 0 will be recommended

for future consideration during site management decisions. The conservatism and

uncertamhes inherent in the analysis again are considered when interpreting the results.

7.6.2 Carcinogenic Risk Calculation for Carcinogens

ELCR is defined as the umtless upperbound probability of the indwldual receptor
developing cancer over a hfetlme under the specified exposure condlhons Thls risk is above

the background lifetime cancer risk of approximately I in 3. The ELCR is derived for each
carcinogenic COPC as follows'

ELCR -- CDI * CSF

Where:

CDI= Route-andmed.a-specfficcumulahve daflyintake(dose) ofa COPC
(mg/kg/day)

P 114B07I',RIREPOR'I_REV1DUNNFIELDRI REPORI_SECTIONT_SECTION7REV_2DOC 7-19



703

MEUPHISDEPOTC_JNNFIELDRI - REV 2 07/02

CSF = Route-specific CSF (mg/kg/day) -1 for the COPC

Summing all of the route- and media-specific ELCR estimates provides a total ELCR for a

gwen COPC for each receptor. The summation of total ELCRs for all of the COPCs provides

the total ELCR for the receptor at a site.

7.6.3 Hazard Index Calculation for Noncarcinogens

The upperbound noncarcinogenic health hazard is estimated initially by calculatmg HQs on

a route- and media-specific basis for each COPC for each receptor, as follows:

HQ = CDI/RfD

Where:

CDI = Route- and media-specific cumulatwe daily intake (dose) of a COPC

(mg/kg/day)

RfD = Route-specific reference dose (mg/kg/day) (daily mtake considered unlikely

to cause adverse effects over a lifetime of exposure) for the COPC

Summing the route- and media-specific HQs provides an estLmate of a total HI for a given

COPC for each receptor The summation of His across COPCs provides a total HI for the

receptor at the site This procedure ignores toxicological endpomts and mechanisms of

action as the basis for estimating the noncarcinogenic hazard from multi-contaminant

exposure, thus providing a highly conservative estimate of potential effects.

The results of the risk and noncarcinogemc hazard calculations are provided on a mecha-,

receptor-, and route-specific basis for each site in Appendix G. Cancer risks and His are

summarized m tabular format for each site in the respective Area-specific sections.

Generic factors contributing to the uncertainty and conservatism inherent in the risk
characterization results are presented in Table 7-11. Any additional umque, site-specific

factors are presented with the discussion of the results for that site

7.7 Uncertainty and Conservatism in Risk Assessment

Numerous sources of uncertainty are inherent in the RA, due to the assumptions made.

These generic uncertainty factors (and their relative effect on the risks and noncarcinogemc
health hazards estimated for each site) are summarized in Table 7-11 and described

qualitatively in further detail below. In the absence of measured data for exposures, risk

calculations include conservative assumptions. Thus, when the actual sltuation is not known

(uncertain), bias toward conservatism was used (e.g, future exposure scenarios and

pathways, frequency of grass mowing, duration of time spent in a small area, exposure

concentrations). The uncertainhes associated with toxicity factors estimated by EPA mchde
a bias to be conservative m RfT) and CSF estimations

7.7.1 Uncertainties Associated with Analyzing Data, Selecting COPCs, and
Deriving EPCs

Analytical data were compded to characterize the nature and extent of contamination to

ensure that locations where the highest chemical concentrahons would be expected were
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sampled Samphng stations were located in areas with suspected contamination or highest
site use (and thus possible contamination) to provide conservatwe estimates of site

contamination. It is likely, therefore, that data sets for each site may be biased toward

locations with the highest concentrations, or "hot spots," and under-representative of lower-
concentration or uncontaminated areas.

Maxtmum measured concentrations of each analyte were used as the basis to compare
background or risk-based criteria for the purpose of selecting COPCs. This method has the

potential to include areas that might not actually present a risk

Chemical-specific, risk-based criteria were developed to compare measured concentrations

to select COPCs. These values are based on the assumption of multi-pathway, residential

exposure conditions As a result, the media-specific concentrations derived using such an
approach tend to be low (highly health-protective). Exceedances of these criteria and the

inclusion of an analyte as a COPC may represent an overestmlate of exposure, part_cularly

for the occupationally related scenarios included in the analysis. Also, the COPC selection

approach for surface and subsurface sod includes criteria protectwe against sod-to-

groundwater migration. Some of the chemicals exceeding these leachabihty-based values

are lower than direct-exposure-based values (e.g., most CVOCs, dieldrin).

The EPCs for the surrogate sites include data collected from the individual site. The EPC

was estimated nsmg one-half the detection limit value for all nondetect values, including

those samples with elevated reporting limits because of matrix interference. This approach
tends to overestimate average or upper 95 UCL values. The EPCs selected for a COPC at a

given site were the lower of two values, the upper 95 UCL or maximum measured

concentration. Either concentration Is hkely to significantly over-represent hkely media
concentrations across the site. Moreover, no consideration was given to natural attenuation

or degradation processes over the time frames reflected in the assumed exposure duration

for the various receptor groups. This approach tends to result m uncertainty, biased toward
being conservative regarding exposure concentration estimates

Most of the surface sod data were collected from zero to I ft and only rarely from deeper

than i ft The EPCs for mixed sods, evaluated for a utility worker exposure, generally were

estimated on the basis of all of the data points collected from surface to a depth to water or
to 10 ft bgs Because construction and excavation actiwties associated with contact with

subsurface soils typically occur at depths less than 10 ft bgs, including data for deeper

samples may have resulted in added uncertainty, depending on the data set for a given site.

The samples collected and analyzed for surface water were unhltered samples, wtuch could

have included contaminant mass adsorbed to suspended sediments. Such samples over-
represent dissolved contaminant concentrations, the fraehon that is most bioavailable to

receptors. The use of unfdtered data as the basis for the derivation of surface water EPCs

represents uncertainty biased toward conservatism

The EPCs for VOCs m the subsurface assume volatilization at steady state without
accounting for source depletion over time. This introduces additional conservatism mto the
intake and risk estimates.
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7.7.2 Uncertainties Associated with Toxicity Analysis

A sigruflcant source of uncertainty pertains to the use of EPA-sanctioned toxicity criteria for
each COPC (RiDs and CSFs). In some cases, route-specific criteria are unavailable for a

contaminant, thus excluding it from the total cumulative ELCR or HI estimated for a

receptor group at a given site. In most mstances, oral toxicity factors are used for dermal

dose estimates using adjustments based on the absorption dtfference between the skin and

the digestive tract. The extrapolation methodology used by EPA in the toxicity value

derivation yields conservative toxicity criteria. For example, the assumed SF for carcinogens

typically is the UCL 95 percent of the slope of the "best fit" dose-response curve from one

animal study, assuming low-dose linearity and a zero y-intercept. Statistically, the value

adopted for this CSF is likely to be nearly two orders of magnitude lower than the value

adopted for the compound by EPA. Therefore, the carcinogenic potential of potentially

carcinogenic COPCs may be overestimated. Given the uncertainties associated with the

empirical toxicological data for most chemicals, this approach is constdered by EPA to be

protective of health.

Similarly, for noncarcmogenlc substances, RIDs typically are derwed through the

application of "uncertainty factors" of between 3 and 10,000 to "no effect" doses observed

through chnical or occupational studies on humans or in animal bioassays. The RfD values

so derived probably are conservative estimates of true no effect doses for low level and

largely intermittent chromc environmental exposures, but are considered by EPA to be

protective, given the uncertainties associated with the empirical toxicological data for most
chemicals

The toxic effects of all of the COPCs were assumed to be addttive across media and

exposure pathways, both for carcmogenic and for noncarcmogenic endpomts. Thas

approach ignores both potential synergistic and antagomstic effects that may occur as a

result of multl-contamanant exposure. It further ignores the segregation of noncarcinogenic
substances by target organ or mechanism of action. Cumulative His so denved probably are

s]gniflcant overestimates of the potential for systemic health effects in exposed populations

7.7.3 Uncertainties Associated with Exposure Assessment

The most significant source of uncertainty associated with the exposure assessment is the

underlying assumption that contact with affected media would occur under current land

use conditions, and that the land use and human actwtty patterns assumed for the

hypothetical future scenarios would occur. Future land use at the Depot currently is

unknown. As such, the presumption of exposure at any level for current or hypothetical

future receptors should be considered to be biased toward being highly conservative. For

example, EPC estimates presume that the site is uniformly contaminated

Dermal contact was shown to be a driving pathway for the point estimates of ELCRs and

noncarcmogenic health hazards for numerous COPCs at several sites. The assumptions

regarding skin surface area exposed for various receptor groups and the assumed durations

and frequency of exposures contributed significantly to these results. For example, for
current maintenance workers, it was assumed that the entire surface area of the forearms,

hands, and face will be covered with a layer of soil. These same body parts plus the feet are

assumed to be covered with a layer of sediment and m direct contact with surface water.

Depending on matrix, exposure would occur for a full or partial workday, once per month,
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for an enhre 25-year occupational lifetime Likewise, hypothehcal future onsite trespassers

and offsite recreational users are assumed to have their arms, hands, legs, feet, and face in
contact with affected soil, sediment, or surface water for 2 hours per day for 26 or 45 days
per year, for a minimum of 10 years. Hypothetical future residents also were assumed to

have routine dermal exposure to these body parts for 4 hours per exposure event, 350 days
per year, over a 30-year residenhal period. These assumphons typically served to elevate the
dermal contact pathway to the most signihcant contributor to cumulative dose and health

effects for the RME receptors at most sites.

Assumphons regarding contact rates and frequencies of exposure for surface water bodies

are highly conservative, parhcularly as they relate to the hypothetical future scenarios

assumed. Likewise, the default contact rates adopted for incidental ingestion and skin

adherence for sediments essentially assume that sediment exposure would be equivalent to
that for surface soils.

The default assumptions used to predict airborne-concentrahons of entrained particulates

(PEFs) did not take into account any site-specific reformation regarding the physicochemical

characteristics of the soils or the physical configuration of the sltes (contaminated area). The

default value based on "typical" conditions published by EPA (1996c) was applied. This

may under- or overestimate the emission rates for particulates, but is generally a highly
conservative representation of site conditions.

Assumptions regarding exposure times and exposure frequencies for vanous receptors were

based on best professional judgment, taking mto account the future redevelopment plans

for the Depot Although these assumptions are realistic based on best judgment concerning

the planned future use, they probably are overestimates of actual contact, if any, that
routinely would occur with affected media over an extended duration. It also should be

noted that the use of the RME EPC essentially assumes that all exposure occurs at the most
heavily affected locahon for the entire duration.

7.7.4 Uncertainty in Risk Characterization

The point estimates of dose, ELCR, and noncarcmogenic hazards were based on

assumptions and endpoint estimates for parameter values that, individually, are generally

highly conservahve default values chosen to intentionally avoid underestimating the mean

or median value of a population &stribuhon for that parameter. Combirung upperbound or

maximum values in the course of deriving quantitahve estimates of exposure and risk tends

to compound this conservatism, so that the final results are hkely to be reasonable
maximum estimates of actual risk or hazard. As such, the calculated cumulahve ELCRs and

noncarcmogemc hazards should be considered highly unhkely, upperbound estimates, with

actual risks or hazards, if any, between zero and the values presented.

7.8 Ecological Risk Assessment Approach

7.8.1 Introduction

An ERA was conducted at Dunn Field to evaluate whether contaminants detected m surface

soft, surface water, and/or sediments may pose adverse ecological effects. The ERA was

conducted within the three areas of Dunn Field: Northeast Open Area, Disposal Area, and
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Stockpile Area. Although there 1s minimal, poor quality ecological habitat throughout Dunn

Field, an ERA was conducted as a conservatwe measure. The methodology for the ERA is

discussed in thas subsection An Ecologacal Assessment Checklist was developed based on

the site visit for the ERA and the checklist can be found as Appendix J.

The primary objectwe of the ERA was to identify and characterize the potential risks posed

to environmental receptors as a result of the hazardous substance releases. An ecological

risk does not exist unless the stressor: (1) has the ability to cause one or more adverse effects,

and (2) co-occurs or contacts an ecological component long enough and at sufficient

intensity to elicit the identified adverse effect (USEPA, 1997b). As part of this RI, the ERA is

used to document whether actual or potential ecological risks exist and to identify which

contammants present at the site pose ecological risks. If the estimated risks for ecological

receptors indicate a need for further action, the ERA also serves as part of the baseline used

to develop, evaluate, and select appropriate remedial alternatives. This ERA was conducted

in accordance with the Ecological Risk Assessment Guidance for Superfund: Process for Designing
and Conductmg Ecological Risk Assessments (EPA, 1997b). The current EPA ERA model

includes eight steps; for this RI, Steps 1, 2, and 3 were completed:

• Screening-level problem formulation and toxicity evaluation;

• Screening-level exposure estimate and risk calculation; and

• Baseline risk assessment problem formulation.

The first two steps are a streamlined version of a complete ERA and are intended to allow a

rapid, conservative determination of which contaminants pose negligible ecologlcal risk and

wtuch contaminants and exposure pathways require further evaluataon. These two

screening steps use existing site data and mimmal risk management input Step 3 continues

with only those contaminants found to have a potential for adverse ecological effects and

refines the screening-level problem formulation developed in Step 1.

7.8.2 Step 1: Screening-Level Problem Formulation and Effects Evaluation

This is the initial step m the ERA and includes all the elements of a problem formulation

and ecologacal effects analysis, but on a screening level. This means the evaluation was

conducted using existing data and conservative assumptions regarding exposure The
results of flus step support the exposure estimates and risk calculation in Step 2.

7.8.2.1 Screening-Level Problem Formulation

For the screening-level problem formulation, a CSM is developed that addresses the issues
outlined below:

Environmental Setting and Contaminants at the Site. An overall characterization of the

environmental setting and chemical contamination is developed from existing site

reports, as well as from a completed site environmental checklist Information mcludes

onsite and offsite land uses, chemical contaminants detected at the site, potential

contaminant rmgration pathways, a description of natural and man-made ecological

habitats (e g., wetlands, impoundments) that can act as stressors to the environment, a

description of observed or potentially occurring plant and animal species, and

identification of any protected species or critical habitats. Information supporting the
problem formulation presented elsewhere in the RI is appropriately referenced and

briefly summarized, if needed, in the ERA sections
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Contaminant Fate and Transport. Potential pathways for migration of site contaminants

are identified (e.g., surface water runoff and soil erosion). A list of detected

contannnants in surface sod, surface water, and/or sediment is compiled, along with the

maximum detected concentrations to be used as ecological EPCs in the screening
assessment.

Complete Exposure Pathways. An evaluataon of potential ecological exposure pathways
is conducted. For a pathway to be complete, a contaminant must travel from the source

medmm or media to an ecological receptor, and be taken up by the receptor via one or

more exposure routes. Although ecological habitats are minimal to nonexistent at Dunn

Field, a conservative approach was used in this screening evaluation so that potential

ecological risks were not missed. More reahstic exposure assumptions are considered in
Step 3, if needed.

Assessment and Measurement Endpoints. Assessment endpomts, which are

expressions of the environmental values to be protected, are developed based on those

ecological exposure pathways considered potentially complete. Measurement endpoints

are measurable ecological characteristics of the assessment endpomt. In this screenmg-
level evaluation, the measurement endpoint is the comparison of maximum EPCs to

conservative screening-level benchmarks, as per EPA guidance (1997b).

7.8.2.2 Screening-Level Ecological Effects Evaluation

In this subsechon, conservative thresholds for adverse ecological effects, or screening
ecotoxicity values, are established for contaminants detected in each of the site med_a

(surface water, sedmlent, and surface sod). These values are as follows:

• Surface Water. The surface water ecotoxlcity screening values were chrome values
obtained from the EPA Regzon 4 Supplemental Guidance to RAGS. Regzon 4 Bulletins,

Freshwater Surface Water Screening Values for Hazardous Waste &tes (USEPA, 1995a).
Table 7-12 presents the detected surface water contaminants at Dunn Field and the

associated surface water chronic screemng criteria.

Sediment. The sediment ecotoxicity screening values were obtained from the EPA

Regwn 4 Supplemental Guidance to RAGS" Region 4 Bulletins, Sediment Screening Values for
Hazardous Waste Sites (USEPA, 1995b). These values are generally protechve of sediment-
dwelling macromvertebrates. Table 7-13 presents the detected sediment contaminants at

Dunn Field and the associated sediment screening criteria.

Soil. The soil ecotoxlclty values were obtained from the Region 4, Draft Ecological
Screemng Levels for Sod from "Memorandum - Ecological Risk Assessment at Military Bases"

Process Conslderations, Timing of Actiwtzes, and Inctuswn of Stakeholders" (USEPA, 1998d)
These values are generally protectwe of terrestrial plants and soil invertebrates. Table 7-
14 presents the detected surface soft contaminants at Dunn Field and the associated soil

screening criteria, if available
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7.8.2.3 Uncertainty Assessment

Uncertainty is inherent m each step of the screening-level ERA. Professional judgment is

used to assess the uncertainty associated with information taken from the literature and any

extrapolahons used in developing screening ecotoxicity values.

7.8.3 Step 2: Screening-Level Exposure Estimate and Risk Calculation

This step includes estimating exposure levels and screening for ecological risks as the last

two phases of the screemng level ERA At the end of Step 2, a scientific management
decision point (SMDP) is developed to evaluate whether ecological risks are negligible or if
further evaluation is warranted.

7.8.3.1 Screening-Level Exposure Estimate

The highest measured contaminant concentration is used as the EPC. Only potentially

complete exposure pathways are addressed.

The maximum concentrations of all chemicals detected in soil, surface water, or sedlment at

Dunn Field were used as the EPCs for estimating risk to fish, aquatic invertebrates, and

directly exposed terrestrial organisms.

7.8.3.2 Screening-Level Risk Characterization

The quantitative screening-level risk estimate is conducted using the hazard quotient (HQ)

approach. This approach divides the EPCs by the screening ecotoxiclty values. An HQ less

than one indicates that the contaminant is unhkely to cause adverse effects; therefore, these

contaminants are not assessed further (USEPA, 1997b). Contaminants with an HQ greater

than or equal to one are considered a potential ecological risk and are carried forward as

COPCs to Step 3, as are contaminants that do not have ecotoxicity screemng criteria

7.8.3.3 Scientific Management Decision Point

At the end of Step 2, a decision is made about whether the information available is adequate

to make a risk management deos_on. The three possible decisions at this point include the

following:

• There is adequate information to conclude that ecological risks are negligible and thus

there is no need for remediation on the basis of ecological risk;

• The information is not adequate to make a decision at this point, and the ERA process

will continue to Step 3, and

• The information indicates a potential for adverse ecological effects, and a more thorough
assessment is warranted.

7.8.4 Step 3: Baseline Risk Assessment Problem Formulation

Step 3 refines the problem formulation developed in the screening level assessment. In this

step, the results of the screening level assessment and additional site-specific information

are used to assess the scope and goals of the baseline ERA.
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7.8.4.1 Refinement of Preliminary Constituents of Concern

Because of the conservahve assumphons used during sereenmg Steps 1 and 2, some COPCs

retamed for Step 3 may still pose neghgible risk. Therefore, in thin first phase of Step 3,
further evaluation of the assumphons used and other site-specific mformahon are used to

refine the list of COPCs. For example, the risk management team may decide to ehminate

from further consideration those contaminants for which the HQ drops to near or below
one.

In th_s refinement phase, the revised assumptions and site-specific considerations to be used
are as follows:

• Arithmehc average contaminant concentrations are considered, along with maximum
concentrations;

• Contaminant concentrations are compared to background;

• FOD is considered;

• Acute or lowest observable adverse effects level (LOAEL) ecotoxicity screening values
are considered from various literature sources; and

• Other literature sources of ecotoxicity screening values may be included where

appropriate (e.g., if no ecotoxicity screening value was avadable m Step 2).

The following additional considerations are used to calculate a range of HQs:

• Maximum versus chromc criteria/no observable adverse effects level (NOAEL),
• Maximum versus acute cntena/LOAEL;

• Average versus chromc criteria/NOAEL, and

• Average versus acutecnteria/LOAEL

Maximum and average values also are compared to background concentrahons.

In addihon, the conservative ecological exposure pathways used in Step 2 are reevaluated
based on actual site condlhons All this information provides a WoE to determine which, if
any, contaminants should be recommended for further evaluation m a baseline ERA. If there

are no constituents or exposure pathways of concern following the refinement process, an
SMDP is described indicating that ecological risks are neghgible and, therefore, there is no

need for remediahon on the basis of ecological risk.

If COPCs remain following the Step 3 refinement process, further baseline risk evaluation

should be completed within the remaining phases of Step 3, as well as all of Steps 4 through
8. These evaluations are outside the scope of this RI and would, therefore, be conducted
separately.

7.9 RemedialGoalOptions

The RGOs are the target concentrahon values for remedial alternahve analysis. Achlewng

these goals should achieve comphance with state and federal standards and sahsfy Nahonal
Contingency Plan (NCP) requirements to promote the protection of human health and the

enwronment at hazardous waste sites. The RGOs calculated for the Depot are m accordance
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with RAGS, Part-B (USEPA, 1991b) and the EPA Region IV Supplemental Guidance to RAGS

(USEPA, 1994b).

The RGOs are developed only for the chemicals detected at the site that had concentrations

above the applicable state or federal standards or that present risks or His above the

acceptable levels The acceptable risks are defined as risk levels above 100 m one million (1 x

104) or an HI above 1.0, for either current or future exposure pathways (e.g, industrial land

use) analyzed in the RA. Chemical-specific RGOs are developed for each medium at the site

with underlying assumptions regarding land use (industrial versus residential) at the site.

The two general sources of RGOs are concentrations based on state and federal standards

and concentrations based on site-specific RAs. If chemicals present excessive risks, Area-

specific RGOs will be included m Sections 9, 11, 13, and 15. At the end of each of these

sections, remedial action objectives (RAOs) are identified and tabulated for use during

Feasibihty Study and for assisting m site management evaluations.

7.9.1 Site-specific Risk-based RGOs

No quantitative RGOs were estimated for site media because no excesswe risks were

present at any of the sites for a future industrial worker, although conservative exposure

assumptions were used.

7.9.2 State and Federal Standards as Potential RGOs

No state or federal standards exist for soils or sediments. A preliminary list of applicable or

relevant and appropriate reqmrements (ARARs) for surface water and groundwater is

presented in Table 7-15. The AWQCs protective of human health and ecological orgamsms

were listed for general information Their apphcability will be identified after an Area-

specific ERA The applicablhty of these AWQCs is based on the classihcatlon of the water

body of interest. However, there are no natural water bodies within Dunn Field

The groundwater has MCLs that are applicable to public water supply wells, which are

completed into deeper aquifers that have not been shown to be impacted by shallow

groundwater contamination at Dunn Field. For example, Allen Well Field wells located

northwest of the site are typically more than 200 ft deep. Contamination has been detected

mostly in the shallow groundwater (75-ft bgs). Also, the groundwater flow direction is

generally to the west, indicating that the downgradlent dLrection is also west. Therefore, the

applicabthty of the MCLs should be evaluated as part of the risk management decision,

based on what is detected in the s_te's downgradient wells. Table 7-15 presents a
prehmlnary list of groundwater ARARs, regardless of their applicabdity to the site. There

are no ARARs for softs and sediments protective of human health Therefore, if the RA

indicates excess risks, target remedial goals will be established following EPA Region IV

and RAGS, Part B methodology. RGOs for individual COPCs for each Area will be reviewed

as necessary in the following Area-speclhc RAs. The residential screening based default

value of 400 mg/kg is used as the target RGOs for residential land use scenario. A lead

target RGO for an adult worker was calculated using an adult lead model with formulas

and is presented in Table 7-16. Site average concentrations are used for comparison with

target RGOs during site management m determining the need for remedial actions based on

the IEUBK model approach.
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TABLE 7-1

Summary of Area Risk Assessment and Surrogate Site Selection Steps
Rev 1 Memphis Depot Dunn Field RI

STEP NUMBER DESCRIPTION

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Compute environmental data from RI, Screening, and BRAC
sampling events

Select samples collected within an Area for an Area-wide nsk
assessment under the industnal use sceneno

Calculate preliminary nsk at each sample location for ell chemicals
exceeding background using PRE methodology (EPA, 1994)

For evaluation of the (current and future) industrial worked
residential exposure unit, select the RI surrogate site wLth maximum
risk based on the PRE ratio. Selection is based on elevated single-
sample PRE ratios with consideration of COPCs detected m the

sample wdh the highest PRE

This surrogate s_te is assumed to be about 1 O acre in size. Select

samples associated w_th the highest PRE and the surrounding area
to represent this exposure unit

Calculate industnel and residential land use dsks at the selected

sEtes using all the surrogate site data and calculating the UCL 95%.
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TABLE 7-2

Surrogate Sites and Highest PRE Sample Selectedto Represent an Exposure Unit withinAreas

Rev 1MemphisDepotDunnFie/dR�

Surrogate Sites for
Area Area-wide RA Industrial/Residential Basis

Land Use RA

Sods, sediments, surface waters in
Northeast Open Area

Northeast
Open Area

D=sposal
Area

Stockpile
Area

Soils in Disposal Area

Soils in Stockpde Area

60/85

61 and associated sdes

SSLFF

a

a

Riskswerecalculatedfor eachArea usingalldata, andfor a surrogatesite usingdatafromthesitefor an industnaland
resldentralexposurescenanonsks

PRE resultsare included =nAppend=xB

a = surrogatesitefor industrial/residentiallanduseriskassessmentselectedbasedonhighestPRE forbothcarcinogenic
scenarios
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TABLE 7-3

Sitewide COPCs

Rev I MemphisDepotDunn FieldR/

Contaminants of Potential Concern

1,1,2,2- i _ I I_J_CHLOROETHANE
1,1,2-TRICHLOROETHANE
1,I-DICHLOROETHENE

1,2-DICHLOROETHANE

2,4,6-TRICHLOROPHENOL 1
2-NITROPHENOL
ALUMINUM

ANTIMONY
ARSENIC

BARIUM

BENZO(a)ANTHRACENE

BENZG(a)PYRENE
BENZO(b)FLUORANTHENE

BENZO(k)FLUORANTHENE
BERYLLIUM

CADMIUM
CARBAZOLE

Surface Soil
X

X

X
X

Subsurface Soil

X
X

X

X

X

X

Onsite Media

Sediment

X

Surface Water

X

X
X

X

X

X

X X
X

X

X
CARBON TETRACHLORIDE
CHLOROETHANE

CHLOROFORM

CHROMIUM, TOTAL
3HRYSENE

3OBALT
3OPPER

_)IBENZ(a,h)ANTHRACENE
31ELDRIN

-IEPTACHLOR EFOXJDE

NDENO(1,2,3-c,d)PYRENE
LEAD

MANGANESE
MERCURY

METHYLENE CHLORIDE
NICKEL

PENTACHLOROPHENOL

PHENANTHRENE
SILICON

TETRACHLOROETHYLE NE(PCE)
THALLIUM

TOTAL 1,2-DICHLOROETHENE
TOTAL XYLENES

TRICHLOROETHYLENE (TCE)
VANADIUM
VINYL CHLORIDE

X

X

x

X
x
X

X
X

X
X

X

X X

x

x

X

X

X
X

X

X X

X

X X

X X

X

X

X

X

X
X
X

X

X

X

Groundwa_r

X
X

X
X

X

X
X

X
X

X

X
X

x
X

X

X

Note

1 = Th=s compound included in the DLSposalArea sod column data has not been evaluated for risk assessment at this t=me,
due to the presence of surrogate s=tesoilcolumn data (61LE)
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TABLE 7-5

Potential Receptors
Rev 1MemphtsDepotDunnFieldRI

Current/Immediate

Future Land Use Future Land Use
AreaJ(Surrogate

Site) Utility
Worker Landscaper Industrial

21

Sites 60/85

22

$=te61 and associated
s=tes

Maintenance
Worker

X

X

X

X

X

X

X

X

X

X

X

X

X

x

X

X

Recreational Residential

X

X

X

X

Notes

X Boldface indicates pathways quanttfied as conservative representahves of the other similar receptor populations
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TABLE 7-6

EPA Weight-of-Evidence Classification System for Carcinogenicity
Rev 1 MemphisDepot DunnField R/

Group Description

A

B1 or B2

I Human carcinogen, based on ev=dence fi'om epidemiological studies

Probable human carcinogen
B1 indicates that hmited human data are avadable

B2 indicates sufficient ev=dence in an=mars and inadequate or no evidence In humans

Possible human carcinogen, based on hmited evidence in ammals

Not classifiable as to human caminogenicity

Evidence of noncarcinogenicity for humans

Note

Source EPA, 1986
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TABLE 7-9

Recommended Toxicity Equivalent Factors for Carcinogenic PAHs
Rev I MemphisDepotOunnF_e/dRI

Compound

PAHs

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Toxicity Equivalent Factors

01

1

01

0.01

0.001

1

01

Notes

Based on the recommendation tn Supplemental Guldaoce to RAGS. Region 4 Bulletins (EPA, 1995)
PAH polynuclear ammabc hydrocarbon
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TABLE 7-10

Recommended Dermal Gastrointestinal Absorption Values for Toxicity
Rev 1Memphis Depot Dunn FseldRI

Chemical Name DE

2,4,6-Tnchlomphenol

2-N=tmphenol

1,1,2,2-Tetrachlomethane

1,1,2-Tnchloroethane

1,1 -Dichloroethene

1,2-Dichloroethane

Aluminum

Antimony
Arsen=c

Banum

Benzo(a)anthracene

Benzo(a)pyrene

8enzo(b_uoranthene

Benzo(k)fluoranthene

Beryllium
Cadmium

Carbazole

Carbon tetrachtodde

Chloroethane

Chloromethane

C,hloroforrn

3hromlum, total

3hrysene
Cobalt

Copper

Dibenz(a,h )anthracene
Dieldnn

Heptachlor epoxide

Indeno(1,2,3-cd)pymne
Lead

Manganese

Mercury

Methylene chloride
Nickel

Pentachlorophenol
Phenanthrene

Sl[¢on

TetrachLoroethene

Thallium

Total 1,2-Dichiomethene

Total Xylenes (Xy[ene, Mixture)
Tnchloroethene

Vanad=um

Vinyl chloride
Einc

90%

N/A

70%

81%

100%

100%

10%

2%

41%

7%

31%

31%

31%

31%

1%

1%

70%

65%

80% a

80% a

20%

2%

31%

80%

30%

31%

50%

72%

31%

15%

4%

0 01%

95%

27%
100%

73%
N/A

100%

15%

100%

92%

15%

1%

100%

2O%
Notes

DermalGIValuesadaptedfromBastandBorges,1996CB BastandHT 8orges1996

Denvabonoffaxtc_tyvaluesfordermalexposureTheToxtco(ogtst,VoL30,No 1, Part2, March1996

a =Cfaor_ethane&_lorometbenevaluesadaptedfromUSEPARegtonIVdefaultvatues(USEPANovember1995)
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TABLE 7-11

Sources of Uncertainty and their Contribution to Conservatism in Risk Assessment

Rev I Memphis Depot Dunn Fie/d R�

Sources of Uncertainty in Risk Assessment

Hazard Identification

Field sampling location bias

Inclusion of soil data from depths outside realistic
exposure intewals

Use of one-half reporting limit for nondetects

Determination of background conditions

Companson cntena used in selecting COPCs

Exposure Assessment

Selection of site-specific exposure pathways

Estimation of exposure to multiple substances

_ssumption that exposure scenarios and contact
Nith affected media will occur

_,ssumpt_on of frequent, routine exposure over
_rolonged durations

Assumption of equivalency of physicochem_cal
charactenstlcs of soil and sediment

Selection of UCL 95% or maximum concentration
for EPC

Use of default exposure values for physiologic
)arameters'

Skin surface area exposed

Inhalation rates

- Sodlment ingest=on rates

- Soil ingestion rates

Toxicity Assessment

Factors used m derivation of toxrcity values (e g.,
inner-species extrapolation)

Weight of evidence for human cammogenic=ty

Extrapolation of less than lifetime exposure to
hfetime cancer nsks

Interact=on of muir=pie chemical substances

Use of pubhshed RfDs and SFs derived by
standard EPA methods

Derivation of dermal SFs and RfDs using GI
absorption factors

Derivation of inhalation RfDs from published RfC
Jalues

_ack of toxicity values for some chemicals or
.=xposure mutes

Degree to which
Factor May Result
in Overestimated

Risk

Moderate-High

Moderate-H=gh

High

High

Moderate-High

Moderate-High

Moderate-High

Moderate

High

Moderate

Moderate-High

Moderate-High

High

Degree to which

Factor May
Result in

Underestimated

Risk

Moderate

Low-Moderate

Moderate-High

Degree to which

Factor May Result
in Overestimated

or Underestimate<t
Risk

Low-Moderate

Moderate

Moderate

Low-moderate

Moderate

Low-high

Moderate

Uncertain
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TABLE 7-1t

Sources of Uncertainty and their Contribution to Conservatism in Risk Assessment

Rev. 1 Memphis Depot Ounn Fteld RI

Degree to which Degree to which
Degree to which Factor May Factor May Result

Sources of Uncertainty in Risk Assessment Factor May Result Result in in Overestimated
in Overestimated Underestimated or Underestimated

Risk Risk Risk

_ssumpbon of additJvity of toxicological effects Moderate-High

Llse of default PEFs Low-Moderate

Moderate -H_gh

Risk Characterization

_ddition of risks across multiple exposure
_athways

Addition of risks from multiple chemical
substances

Lack of consideration of source depletion, natural
degradation, or attenuation of COPCs over time

Moderate

Notes

95UCL 95% of the upper confidence iirmt

COPC contaminant of potenbal concern

EPC exposure pointconcentration

GI _astromtestmal

PEF partculate emission factor

RfC reference concentrabon

RfD reference dose

SF slope factor

Low-High
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TABLE 7-12

Screening Ecotoxicity Criteda for Surface Water
Rev I MemphtsDepot Dunn FieldRI

Screening Criterion
Detected Parameter

Mumlnum

_rsenie

Chfordane

Chromium, Total

Dieldrin

Fluoranthene

Lead

Phenanthrene

Pyrene

Zinc

(mglL)

0 087

019

0 0000043

0.011

o oooo019

0.0398

0 00132

0.017

0 017

0 05891

Source. Surface water ecotoxJcdyscreemng values were obtained from EPA Regmn 4 Supplementat Gu=dance to RAGS
(EPA, 1998) Region 4 Bulletins, Surface Water Screemng Values for Hazardous Waste Sites (November 1995), chron=c
screening values used

mg/L mdhgrams per I=ter
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TABLE 7-13

Screening Ecotoxicity Cdteda for Sediment

Rev 1 Memphts Depot Dunn Field RI

Screening Criterion

Detected Parameter (mglkg)

_cenaphtheae

t_lpha-chlordane

_luminum

_,nthracene

_nt=mony

_rsenic

3enzo(a)anthracene

3enzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,I)perylene

Benzo(k)fluoranthene

Benzyl butyl phthalate

Beryllium

bis(2-Ethylhexyl) phthalate

Cadmium

Carbazole

Chrom=um, Total

Chrysene

Copper

Dmldrin

Fluoranthene

Fluorene

Gamma-chlordane

Indeno(1,2,3-c,d)pyrene

Lead

Nickel

=CB-1260 (Aroclor 1260)

=henanthrene

Pyrene

Selenium

Zinc

0.33

0.0017

NA

0 33

12

7.24

0 33

0 33

0.33

0 33

0.33

NA

NA

0 182

1

NA

52.3

0.33

187

0 0033

0.33

0.33

0 0017

0.33

3O 2

159

0.033

0.33

0.33

NA

124

Source Sediment ecotoxlcdy screening values were obtained from EPA Reg=on 4 Supplemental Guidance to RAGS (EPA,
1998) Region 4 Bullehns, Sediment Screening Values for Hazardous Waste Sttes (November 1995)
mg/kg mdhgrams per kdogram
NA not available m the literature reviewed
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TABLE 7-14

Screening Ecotoxicity Criteria for Surface Soil

Rev 1 Mernphts Depot Dunn Fmld RI

Detected Parameter Screening Criterion

(mg/kg)

1,1,2,2-Tetrachloroetha ne

2-Methylnaphthalene

Acenaphthene

Acetone

Alpha-Chlordane

Aluminum

Anthracene

Antimony

Arsenic

Baffum

Benzene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,I)perylene

Benzo(k)fluoranthene

Benzyl butyl phthafate

Beryllium

bia(2-Ethylhexyl) phthalate

Cadmium

Calcium

Carbazote

Carbon d=sulfide

Carbon tetrachloride

Chloroform

Chromium, Total

Chrysene

Cobalt

Copper

Z)ichlorodlphenyldichloroethane (DDD)

_)_chlorodlphenyldlchloroethene (DDE)

:)ichlorodiphenyltrichloroethane(DDT)

Dibenz(a,h)anthracene

Dibenzofuran

Dieldrin

Diethylphthalate

DI-n-butyl phthalate

Endosu/fan sulfate

0.1

01

20

NA

01

5O

01

3.5

10

165

0O5

0.1

0.1

01

01

0.1

01

1.1

0.1

16

NA

NA

NA

1000

0001

0.4

01

20

40

0.0025

0.0025

0 0025

01

01

0.0005

01

01

NA
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TABLE 7-t4

Screening Ecotoxicity Criteda for Surface Soil

Rev 1 Memphis Depot Dunn Field RI

Detected Parameter Screening Criterion

(mglkg)

Endnn

Endrin ketone

Ethylbenzene

Fluoranthene

Fluorene

3amma-chlordone

Heptachlor epoxide

Indeno(1,2,3-c,d)pyrene

Iron

Lead

Magnesium

Manganese

Memuw

Methoxychlor

Methyl ethyl ketone (2-butanone)

Methylene chloride

Naphthalene

Nickel

PCB-1254 (Aroclor 1254)

PCB-1260 (Aroclor 1260)

Phenanthrene

Potassium

Pyrene

Selemum

Silver

Sodium

Styrene

Tetrachloroethene

]-halhum

]-oluene

Fotal 1,2-d=chloroethene

Total Xylenes

Tnchloroethene

Vanad=um

Vinyl chloride

Zinc

0 001

0.001

0.05

01

0.1

0.1

NA

01

2O0

5O

NA

100

0.1

NA

NA

0.1

0.1

30

0 O2

0 O2

0.1

NA

01

0.81

2

NA

01

0 01

1

0.05

0,1

NA

0.001

2

0 01

5O

Source sod ecotoxicdy values were obtained from EPA Region 4, Draft Ecolog=calScreening Levels for Soil from
"Memorandum - Ecological Risk Assessment at Mddary Bases Process Considerations, Timing of Actlvlbes, and Inclusion of
Stakeholders", December 22, 1998 (EPA, 1998)
mg/k9 milligrams per kJIogram,NA not avadable in the hteralure reviewed
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Table7-16

Reraed=alGoalOpbonsfor Lead
Rev 2 Memphis Depot Dunn Field RI

RBRG = PbS =
PbBadalt, central, goal - PbBaa.tt * A T

(BKSF* * AFs* EFs)

where,

PbBadult, central, goal --

P b Bf etat, O.95, goal

1 645

* efetal / maternalGSD t,adult

Exposure Adult

Parameter Description Worker z Source t

Risk-Based Remedial Goals (RBRGs) expressed in mg/kg; or PbS =
RBRG Soil Lead Concentration (mg/kg) 1536 Calc.

Pb B_a,I_*_n_t,s_l Goal for central estimate of Blood Lead Concentration expressed in ug/dl, 4 23 Calc

PbBo,/_I_o Typtcal Blood Lead Concentration (ug]dL) m adults, (t e, women ofchdd.
beanng age) in absence of exposures to the sit( I 7 A

Goal for 95%blood lead concentration (ug/dL) in fetuses from exposures t(

women workers of ehddbeanng age
PbB/e_t o 9J,go_t I 0 A

BKSF Btokmetxc Slope Factor expressed m (ugdL) per (uggday) or day/dl, 0 4 A

IR, 005

AFs

Intake rate for soil, including both indoor and outdoor sod-derived dust

(g/day) (50 mg/day)

Absolute gastrointestinal absorption fraction for ingested lead m sod and

lead m dust denved from sod (dtmensionless)

Exposure Frequency for contact wrth assessed sods and/or dust derived par

from slta sods (days/_'ear)

Averaging time, 365 days/year

012

EFs 250 B

AT 365 B

Geometric standard deviation of the responses to lead exposure, on-site ant 2 63 A
GSD16451*'dult offsrte (umtless) 1 8-uniform population, 2 I -heterogeneous population

Rfemu_=,er_a¢ Constant proportmnaldy between fetal blood lead concentration at bffth an(
maternal blood lead concentration (dlmensmnless) 0 9 A

A

A

tSources

A. USEPA 1996 Recommendatmns of the Techmcal Review Workgroup for Lead for an Interim Approach to

Assessing Risks Associated with Adult Exposures to Lead in Sod December 1996

B USEPA 1991 HumanHealthEvaluatlonManuaI, PartB,"DevelopmentofRask.hasedPrehmmaryRemedtal

Goals" OfficeofSohdWasteandEmergeneyResponse OSWERDlrectwe92857-01B December13,1991

2. An adult worker ts assumed to spend 250 days/year, and resulting target lead levels wall hkely be pmtectwe of other recreatmnal adult

users spending lesser amount of time (less frequently, and for shorter period of time) Also, if remedial actions achieve resldentml

(unrestricted land use based) levels, It also be protective of recreattonal users
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8.0 Nature and Extent of Contamination in

Northeast Open Area

This section addresses the nature and extent of contarmnation wRhin the Northeast Open

Area (Figure 8-1). The subsections below describes how the Northeast Open Area was

defined, the probable sources of contamination that exmst within the Northeast Open Area,

and potential contaminants and their distribution in the Northeast Open Area.

To facilitate the investigation of the Northeast Open Area, several historic Dunn Field sites

were consolidated into "Locations'(Figure 8-2) as described in Table 8-1, taken from the

Final F_eld Samphng Plan for OU-1 Addendum (CH2M HILL, 1999) and investigated as

possible sources of contaminant releases to the environment. This section describes the

nature and extent of contamination within the Northeast Open Area by evaluating the
current and historical site data.

8.1 Northeast Open Area Background

8.1.1 Northeast OpenArea PhysicalDescription
The Northeast Open Area consists of the mowed and wooded area in the northeast section

of Dunn Field. The topography (Figure 8-2) is generally level over the entire area, exhibiting
maximum and minimum surface relief features m the form of manmade herms and

drainage ditches, respectively. Ground elevataon ranges from approximately 310 feet msl
measured at the southern boundary of the Northeast Open Area to 275 feet msl m a

drainage area adjacent to the northern boundary.

The dominant manmade features within the Northeast Open Area are the former firing

range (Sites 60 and 85) and two concrete drainage ditches (Site 50). The firing range is in the

center of the area, approximately 400 feet south of the northern boundary of Dunn Field.

The two concrete ditches originate at the eastern boundary at points approximately 350 feet

and 900 feet south of the northeast corner, proceed individually in a generally northwest

direction; join about 175 feet from the north fence line to form a single drainageway; and

terminate into an open ditch outside the northern boundary and just south of Person

Avenue. The underground conveyance system for the groundwater extraction system,

mchiding the meter and by-pass station, is located along the north boundary of the
Northeast Open Area

8.1.2 NortheastOpenArea History

This portion of Dunn Field was used m the past for firearms target practice and handhng

and &sposal of military supplies and equipment. The Northeast Open Area contains the

following Dunn Field historical sites as ldentlhed in previous RI activities and documents:

• Site 19 (Former Tear Gas Canister Burn Site) now within Location G;

• Site 20 (Asphalt Burial Site) now within Location G;

P 1148071_RIREPORT/REV _DUNNFJELDRI REPORllSECTION80 (REV 2)DOC 8-1
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• Site 21 (XXCC-3 Burial Site),

• Site 50 (Dunn Field Northeast Quadrant Drainage Ditch) now within Location H,

• Site 60 (Pistol Range Impact Area and Bullet Stop),

• Site 62 (Bauxite Storage) now parhally in Location G; and

• Site 85 (Old Pistol Range/Bldg. 1184-Temporary Peshclde Storage).

8.2 Summary of Remedial Investigations at Northeast Open
Area

8.2.1 Historical Remedial Investigations

Past characterizahon of potential contamination in the Northeast Open Area has been

lirmted to the following:

• Initial sampling of surface water through collection of storm water runoff at Site 50

occurred as part of the Law Environmental RI in 1990 (Law Environmental, 1990a).

Surface water sample analytical results showed dieldrin and metals were present.

• A surface soil sample was collected to the east of Site 85 between the road and the

concrete ditch as part of the Law Environmental RIm 1990 (Law Environmental, 1990a).

Analytical results showed DDE, DDT, dieldrin, and metals were present.

• A background surface soil sample (SS-8) was collected adjacent existing monitoring well

MW-9, north of Site 20, east of the railroad tracks as part of the Parsons ES EE/CA in

1998 (Parsons, June 1999). The sample was analyzed for TAL metals, exploswes and

CWM breakdown products. Analytical results showed lead and potassium were

present at concentrations greater than the established background for Dunn Field. No

explosives or CWM breakdown products were detected.

No previous investagations have been performed specifically at Sites 19, 20, 21, 60, 62 and
85

8.2.2 Summary of Findings from Past Remedial Investigations
The results of hmlted soil data collected during the Law Environmental RI indicated that

certain areas of soil in the Northeast Open Area were slightly contaminated with metals and

pesticides. On the basis of fate and transport analysis, Law Environmental concluded that

the metals were capable of migration, but that pesticides were not, and it was concluded

that these compounds were detected at locahons near their original sources of
contamination.

Law Environmental did not define the extent of contamination m the Northeast Open Area

in their RI report. However, results from this report were used to evaluate potential problem

areas within the Northeast Open Area and provided part of the rationale for additional

sampling Additional samphng was conducted for areas where data gaps existed and where

sampling and analyses were required to characterize the nature and extent of contaminants

from past activitaes at the s_te

p %_48071_RIREPORI_REV 2 DUNN FIELD RI REPORllSECTION 8 0 (REV 2) OOC 1_2
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8.2.3 Current Remedial Investigations

The samphng rationale for Dunn Field was developed so that the recommendations from

the 1995 FSPs and the 1999 FSP addendum could be accomphshed. In addition, passive soft

gas results obtained from a screening survey conducted in 1998 (see Sechon 4.1) that focused

on chlorinated solvents were used to guide the RI sampling effort and analyte selection.

Therefore, the selection of sampling points and analytes for this RI is a culmination of both
direct and indirect sources of reformation

The sites within the Northeast Open Area were inveshgated by CH2M HILL from February

1999 through April 1999. At that time, the surface soil was sampled to assess the nature and

horizontal extent of contamination within the Northeast Open Area, and the subsurface soil
was sampled to assess the vertical extent of contammahon Surface water and sediment

samples were collected at the onsite origin and terminus of a concrete drainage d_tch that

transects the Northeast Open Area. The samphng and analysis summary, including

sampling oblectives for the Northeast Open Area, Lspresented in Table 8-2. The analyte

groups investigated wRhin the Northeast Open Area are presented in Table 8-3.

8.3 Potential Sources of Contamination

Because hazardous materials were handled, stored, and possibly d,sposed at Sites 19, 20, 21,

50, 60, 62, and 85 within the Northeast Open Area of Dunn Field, hazardous materials could

have been released to soils at each site. Other potential sources of contamination within the

Northeast Open Area (and all of Dunn Field) include releases associated with railroad

activlt_es and pesticide/herbicide apphcat|on m grassy areas

Table 8-1 lists the potential sources of contammahon within the Northeast Open Area. The

following sechons provide a description of operations that have taken place at these sites

and at other areas of potential contamlnahon (Figure 8-2) within the Northeast Open Area.

8.3.1 Site 19 - Former Tear Gas Canister Burn Site

This site is located at the southern boundary of the Northeast Open Area, approxnnately 525

feet from the eastern boundary and 825 feet from the northern boundary of Dunn Field The

aer|al photo rewew indicated evidence of ground disturbance suggesting past burial

actlwty H|stor|cal disposal records suggest a maximum burial depth of 10 feet below

ground surface (bgs).

Depot records indicate that this site was used from 1955 -1960 for the disposal of sanitary
wastes, construction debris, smoke pots, and tear gas canisters The EPA RFA states that the

tear gas camsters were placed directly on the ground and burned before bunal.

During the 1999 R[ sampling program, two borings were drilled and sampled at Site 19.

8.3.2 Site 20 - Asphalt Burial Site

According to Depot records, Site 20 is a former asphalt burial site located approximately 570

feet from the eastern boundary and 360 feet from the northern boundary of Dunn Field.

According to the Installation Assessment (USATHMA, 1982) both asphalt and roofing gravel

P 11480711RI REPORI_REV 2 DUNN FIELD RI REPORT_$ECTION 8 (REV 2) O0C 8-3
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were dumped in surface hll at this location The maximum burial depth as stated in

historical records is 10 feet bgs

During the 1999 RI sampling program, one bormg was drilled and sampled at Site 20.

8.3.3 Site 21 - XXCC-3 Burial Site

Site 21 is approximately 350 feet from the northern boundary of Dunn Field, adjacent to the

eastern boundary. The boundary of Site 21 was estimated using the Installation Assessment
(USATHMA, 1982). This site includes two trenches, each 260 feet long by 25 feet wide. The

depth of burial _s not in&cated; however, it is beheved to be less than 10 feet because the

deepest documented burial site is 8 feet for Site 12. The impregmte (XXCC-3), a wax-
covered textile, is also believed to have been burred here.

XXCC-3 was produced by mixing CC-2 with zinc oxide (ZnO). CC-2 was a chemical

produced by E. I. DuPont de Nemours during the 1940s and 1950s. CC-2, (sym. dichlor-

bis(2,4,6 trichlorphenyl)urea) a labile (unstable) organic compound, is difficult to detect

because of its instability. The results of SVOC analysm are used to evaluate whether

refractory organics are present that could have resulted from the breakdown of the structure

of the urea. In particular, semivolatile chlorinated phenyl compounds and chlorinated

aromatics probably would be present if the substance has undergone degradation

During the 1999 RI sampling program, four borings were drilled and sampled to inveshgate
Site 21.

8.3.4 Site 50 - Dunn Field Northeast Quadrant Drainage Ditch

This site is a concrete-lined drainage ditch that carries storm water runoff from the eastern

part of Dunn Field and from the adjoining property on the east to the storm water dmcharge

point at the northern boundary of Dunn Fmld. The dttch is primarily located in the rolling

grassy area of Durra Field and collects storm water runoff from Sites 19, 20, 21, 60, 62, and

85. Pesticides and other conshtuents from these sites may have been transmitted to

recewmg waters through Site 50.

Site 50 is approximately 1,000 feet long (about 3 feet wtde) and is located in the northeastern
comer of Dunn Fmld. The concrete channel was constructed in the 1940s and has been used

since then for storm water runoff.

During the 1999 RI sampling program, two sets of surface water and sediment samples were

collected to investigate Site 50.

8.3.5 Site 60 - Pistol Range Impact Area and Bullet Stop and

Site 85- Old Pistol Range/Bldg. 1184 - Temporary Pesticide Storage

According to Depot records, Site 60 is a former pistol range used for marksmanship

training The aerial photograph review indicated that the range was constructed between

1953 and 1958. The time period that Stte 60 was used for target practice Is unknown, but the

Installation Assessment report (USATHMA, 1982) states that the "area was abandoned m

the late 1970s and the building [1184] is currently being used for pesticide storage" There is

no documented ewdence that thin site was used for storage or handhng of hazardous
materials
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From historical documents, Site 85 appears to be the locahon of a former pistol range that

preceded the range now designated as Site 60, and Building 1184 was either the range or a

part of the range Building 1184 _s no longer used for temporary storage of pesticides.

During the 1999 RI sampling program, six surface soil samples were collected to investigate

Sites 60 and 85, and at the request of EPA, CH2M HILL searched for spent bullets and
casings

8.3.6 Site 62 - Bauxite Storage

Site 62 was comprised of three bauxite stockpiles covering approximately 4 acres located in

the eastern half of Dunn Field. These storage areas contained only bauxite, a nonhazardous

commodity. Bauxite is a naturally occurring mixture of hydrous aluminum oxides (diaspra,

gibbstte, and boehmite) that contains iron. The primary use of bauxite is aluminum ore

production. Bauxite was stored continuously from June 14,1950, until 1999, when it was

removed from the Depot. The reader _s referred to Section 12 for a d_scusslon of the

sampling that was performed in S_te 62 in the Stockpile Area.

8.3.7 Potential Contamination not Directly Associated with an Historical Site

The passwe soil gas survey results indicated several areas of potential contamination in the

Northeast Open Area that were not associated with a Dunn Field historical site. During the

1999 RI sampling program, two borings were drilled and sampled within the soil gas

contours in Locahon G and three borings were drilled and sampled within the soil gas
contours in Location H.

8.4 Basis and Objectives for Northeast Open Area Sampling

The following sechons provide an overview of the held sampling conducted m the

Northeast Open Area. Overall objectives for the investigahon at Dunn Field are presented

in Section 4.2. Location- and site-specific objectwes in the Northeast Open Area are
presented in this sechon.

8.4.1 Location G-Asphalt Burial Site and Tear Gas Canister Burn Area Description

Location G encompasses Site 20 (Probable Asphalt Burial Site), Stte 19 (Tear Gas Burn Site),

a porhon of Site 62 (Bauxite Storage), and a small portion of Site 60 (Pistol Range Impact

Area and Bullet Stop) A soil gas plume of low to moderate PCE concentrations

encompasses these two sites and the former incinerator area identified by TEC aerial

photographs

The specific samphng objective within Location G was to delineate the horizontal and

vertical extent of VOCs in the surface and subsurface soils associated with the PCE soil gas
plume

Field Investigation

Six borings were drilled within the soft gas PCE plume to include the following samples'
one in Site 20, one m Site 19, one in the former incinerator area, and one each m the

northern, eastern, and western perimeter of Location G All samples from the s_x borings

were analyzed for VOCs. All surface soil samples were analyzed for metals. Surface soil

samples from borings SBLGA and SBLGD were analyzed for peshcldes.
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At Site 20, samples were collected at the 0- to 1-foot and 8- to 10-foot intervals. The 8- to 10-

foot interval samples were collected to characterize the suspected disposal pit at that depth.

At the other locations, samples were collected at 0- to 1-foot, 3- to 5-foot, and 8- to 10-foot

intervals. The 0- to 1-foot and 3- to 5-foot samples were analyzed first with 24-hour

turnaround. The 8- to 10-foot samples were analyzed if VOCs were detected in the 3- to 5-

foot samples to assess worker exposure criteria.

The three perimeter samples were collected to evaluate the extent of the PCE area of impact

in the soil. Sample intervals are the same as discussed above.

Parsons also collected a sample from the northern portion of Location G. The sample (SS-8)

was collected from the 0- to 1-foot bgs zone at the location of MW-9, and was analyzed for

TAL metals, explosives and CWM breakdown products. This sample was intended as a

background sample for the EE/CA investigation activities, which Parsons conducted m
1998.

8.4.2 Location H-Drainage Culvert Discharge Area Description

The TCE, PCE, and CHCI3 soil gas area of potenbal concern is located west of Site 50 (Dunn

Field Northeast Quadrant Drainage Ditch). This locatzon is based on a review of the soil gas

survey data and historical information (Figures 4-3 and 4-6). The TCE and PCE soil gas

concentrations were detected west of Site 50 and may not be associated with the drainage

ditch. The Site 50 drainage ditch routes surface flow from the neighborhood east of Dunn

Field, from Hays Road, and also to a lesser extent surface water flow from the Northeast

Open Area.

Specific samphng objectives within Location H were:

• Evaluate the potential sources of VOCs associated with the TCE and PCE soll gas plume.

• Delineate the horizontal and vertical extent of VOCs in the surface and subsurface soils

associated with the TCE and PCE soil gas plume.

• Evaluate the potential impact on sediment and surface water quality from the drainage

ditch comprising Site 50.

Field Investigation
Three sod borings were drilled and sampled within the area of potential concern as defined

by the soft gas contours m Location H Samples were collected at 0- to 1-foot and 8- to 10-

foot intervals. All samples were analyzed for VOCs. If debris was observed in the boring,

then a sample was to be collected from that depth and analyzed for TCL organic and TAL

metals to identify a broad range of potential contaminants. No debris was observed. All

surface soil samples were analyzed for metals and pesticides.

For Site 50, two samples (one sediment and one surface water) were collected where the

drainage &tch enters Dunn Field along Hays Road, and two samples (one sediment and one

surface water) were collected where the dramage ditch exits Dunn Field along Person

Avenue These samples were analyzed for SVOCs, pesticides, and metals
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8.4.3 Pesticide Survey Areas-Sites 21, 60, and 85

The sampling conducted to characterize these three sites was not associated with the passive
soil gas survey but with past operations or disposal activities.

Speclhc samphng objectwes at Sites 21, 60, and 85 were.

• At Site 21, determine if XXCC-3-related contarmnants have migrated from the Disposal
Area to surface and subsurface soils.

• At Sites 60 and 85, evaluate the extent of pesticides and metals in surface soil.

• At Site 60, determine if bullets or bullet fragments are present in the surface soil that

may present an exposure risk

At Site 21, four 20-foot soil borings located in ground depressions were drilled and sampled

to evaluate past disposal of XXCC-3 The surface samples (0 to i foot) and the subsurface
samples (18 to 20 feet) were analyzed for zinc and SVOCs. At Sites 60 and 85, which are

adjacent to each other, six surface soil samples were collected and analyzed for pesticides

and metals. Sod from the pistol range was sieved onsite, verifying the presence of lead
bullets and casings.

8.5 Nature and Extent of Contamination in Surface and
Subsurface Soils

To characterize the nature and extent of contan_nants within the Northeast Open Area,

surface and subsurface soil samples were collected and analyzed for analyte groups that

included VOCs, SVOCs, metals, and the TCL/TAL parameters (including organochlorine

pesticides, herbicides, PCBs, and hexavalent chrormum). Figure 8-3 shows the sample

locations for the Northeast Open Area. Appendix B presents an analytical summary of all

surface and subsurface sml samples as well as the surface water and sediment samples

collected at the Northeast Open Area. Table 8.4 presents the sampling results w_thm the

Northeast Open Area that exceeded the screening criteria, listed by boring and sample

interval. The nature and extent of the Northeast Open Area contaminant groups and/or

mdwldual contaminants that were detected above background values are discussed below.

8.5.1 Surface Soils Metals Results

In the Northeast Open Area, 16 surface soil samples (including duplicates) were collected

and analyzed for all the Priority Pollutant Metals-antimony, arsenic, berylhum, cadmium,

chromium, copper, lead, mercury, mckel, selenium, silver, thallium, zinc-or a subset of the

Priority Pollutant Metals depending on the data required from a given location. In addition,

zinc was analyzed for m 4 other samples and aluminum m 15 other samples. The FOD for
these metals is presented in Table 8-5 Figure 8-4 presents the locations within the Northeast

Open Area where samples were collected for metals analysis and tughlights the metals with

concentrations above background.

The metals detected were divided into three categories based on the number of sample

concentrahons that exceeded background values and the relative importance of the metal as
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a potential contaminant. Each metal was classified as a primary metal of concern, a

distributed metal, or a naturally occurring mineral as defined below:

• Primary metals of concern were detected above background values m a significant

number of samples and may indicate a release from a source area.

• Distributed metals were detected above background values in a relatively small and

insignificant number of samples.

• Naturally occurring minerals were metals associated w_th the natural soil conditions

that were detected above background levels.

8.5.1.1 Primary Metals of Concern

On the basra of the results of the surface and subsurface soil sampling and subsequent

screening against background, only lead was found to be a pnmary metal of concern,

indicating a potential release from a potential source area m the surface soils of the

Northeast Open Area (see Table 8-5).

Lead. Of the 16 surface soil samples analyzed for lead, 11 samples contained lead

concentrations that exceeded the background value of 30 mg/kg. The lead concentrations

ranged from 14 mg/kg to 2,100 mg/kg, with the maximum value recorded in samples from

the former Pistol Range.

8.5.1.2 Distributed Metals

Antimony, cadmium, sliver, and thallium were detected at concentrations that exceeded

background; however, the elevated concentrations for these constituents occurred
infrequently and were widely dispersed. As a result, these constituents were classified as

dmtnbuted metals The following discussion references Table 8-5 and Figure 8-4.

Antimony. Antimony was detected in 2 of 16 surface soll samples collected wltban the

Northeast Open Area, but at only one concentration that exceeded the background value of

7 mg/kg Thas J-qualffmd concentration of 24 2 mg/kg was detected m soil boring SBLGE at
Location G.

Cadmium. This metal (background level of I mg/kg) was detected in 2 of 16 samples

(SBLGE and 6085D) in the Northeast Open Area, and exceeded background with

concentrations of 2 1 mg/kg and 4.8 mg/kg, respectively.

Thallium. This metal (that has no background level) was detected in 9 of 16 samples (one of

these as a duplicate of sample SBLHA) m the Northeast Open Area as shown in Figure 8-4.

The thallium concentrations were all J-quahfmd and ranged from 0.44 mg/kg to 0.63

mg/kg.

8.5.1.3 Naturally Occurring Metals

Six naturally occurring metals (i.e., aluminum, berylhum, chromium, copper, nickel, and

zinc) were detected m surface soft concentrahons; however, few of these detechons were

above background. Figure 8-4 shows the naturally occurring metals with concentrations

above background
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Aluminum. Aluminum detechon occurred m 15 of 15 samples collected for this metal.

Concentrations ranged from 6,220 mg/kg to 18,300 mg/kg. None of the samples was above

the background concentrahon of 23,810 mg/kg.

Beryllium. This metal was detected m 16 of 16 samples. One result (at sample Location

6085B) with a concentration of 1 2 mg/kg shghtly exceeded the background of 1.1 mg/kg.

Chromium. Total chrommm was detected 16 of 16 surface soil samples, but only exceeded

the background value of 24.8 mg/kg m 3 surface soil samples as shown on Figure 8-4 The

chrommm concentrations ranged from 9 mg/kg to 239 mg/kg.

Copper. Copper m the surface soils was detected 16 of 16 samples, but only exceeded the

background value of 34 mg/kg m 4 surface soil samples, as shown on Figure 8-4. The

copper concentrations ranged from 9.1 mg/kg to 146 mg/kg.

Nickel. Nickel was detected in the surface soils m 14 of 16 samples, but only exceeded the

background value of 30 mg/kg in surface soil Sample SBLGE, as shown on Figure 8-4

Zinc. Zinc m the surface soils was detected m 20 of 20 samples, but only exceeded the

background value of 126 mg/kg in 3 surface soil samples (SBLGE, 6085B and 6085D) as

shown on Figure 8-4. The zinc concentrations were 711 mg/kg, 884 mg/kg, and 1,780
mg/kg

8.5.1.4 Summary

The highest concentratLon of lead was found (predictably) m the pistol range sampling

results. At Site 21, zinc was present as expected based on the known history; however, it
was not detected above background in surface samples and was even less concentrated at

depth The presence of thalhum m surface soil is attributed to the past use of rodenticide or

ant killer that may have contamed thallium sulfide. Except at the former firing range, slight
metals contamination m surface soils occurs at random and isolated locations in the

Northeast Open Area.

8.5.2 Subsurface Soils Metals Results

With one excephon, historical records do not indicate that subsurface waste disposal

occurred in the Northeast Open Area. The exception is the burial of mlpregnlte (XXCC-3) at

Site 21 Therefore, metals were not measured in the Northeast Open Area subsurface except
at Site 21, and then only for zmc.

As shown in Table 8-5, zinc was detected in 4 of 4 subsurface samples at Site 21. However,

none of the concentrations were above the background level of 114 mg/kg

8.5.3 Surface Soils Pesticide and PCB Results

A total of 7 pesticides were detected in 15 surface soil samples (including duplicates) within

the Northeast Open Area' DDT, DDE, DDD, alpha-chlordane, gamma-chlordane, dmldrm,

and endrin. PCBs were also analyzed m 15 surface soft samples The FODs for these

pesticMes and PCBs are shown m Table 8-5. Figure 8-5 presents the locations within the

Northeast Open Area where samples were collected for peshcldes/PCB analysis, and
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highlights the pestlcldes/PCBs with concentrations above background or with any

detectable concentration if no background concentration is available

The pesticides detected at concentrations above background are discussed below.

Dieldrin. This common pesticide was detected in 13 of 15 samples, and exceeded the

background value of 0.086 mg/kg at 6 locations. The range of concentrations above

background was from 0 101 mg/kg to 4.75 mg/kg

DDD. This pesticide was detected in 7 of 15 samples, and exceeded the background value of

0.0067 mg/kg at 3 locations The range of concentrations above background was from 0.0068

mg/kg to 0 543 mg/kg.

[}DE. This pesticide was detected in 12 of 15 samples, and exceeded the background value of

0.16 mg/kg at 2 locations. The concentrations above background were 0.219 mg/kg and

0.232 mg/kg.

DDT. Tins pesticide was detected in 12 of 15 samples, and was either at or exceeded the

background value of 0.074 mg/kg at 5 locations. The range of concentrations at or above

background was from 0.074 mg/kg to 0.296 mg/kg.

PCBs were detected in 5 of 15 samples analyzed; however, all results were reported with a J

- qualifier and none were reported above the background value.

8.5.3.1Summary

Dmldrin, DDD, DDE, and DDT were detected across the Northeast Open Area, but are not

associated w_th d_screte releases from source areas within the Northeast Open Area In the

past, these pesticides were sprayed routinely on grassy areas and around buildings (see

distribution on the Mare Installation), and a wide range of variability was observed

(CH2M HILL, 1999, Main Installation RI Report). The high dieldrin concentration near the

Former Pistol Range (6085D) may result from increased applicatton in thin area because of

frequent activity and is not indlcahve of releases specifically from pesticide handling at Site
85.

8.5.4 Surface and Subsurface Soils VOC Results

8.5.4.1 VOCs in Surface Soil

Nme surface soil samples including duplicates were collected for VOC analyses at nine soil

boring locahons. Figure 8-6 presents the locations where surface soft samples were collected

for VOC analyses and highlights the VOCs with concentrat|ons above background or with

any detectable concentrahon if no background concentrat|on is available The FOD for
VOCs in surface soils is shown m Table 8-5.

Seven VOCs were detected m surface soft samples. These VOCs and their respective

concentratmns or range of concentrations are as follows:

• TCE - 0.004 rag/kg and 0.7 mg/kg m two samples,

• PCE - 0.002 mg/kg to 0.006 mg/kg m three samples,

• 1,1,2,2-PCA - two J-qualifmd concentratmns at 0.001 and 0.005 mg/kg;
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• Vinyl chloride - a single concentrataon of 0 008 mg/kg,

• Methyl ethyl ketone (2-butanone) - detected m 8 of 9 samples in concentrations ranging
from 0 005 mg/kg to 0 016 mg/kg;

• Total 1,2-&chloroethene - a single concentrataon of 0.22 mg/kg; and

• Benzene - two J-quahfied concentrations of 0.004 mg/kg

8.5.4.2 VOCs in Subsurface Soil

Twenty subsurface soil samples including duplicates were collected for VOC analyses at

nine soil boring locations. Figure 8-7 presents the locations where subsurface soft samples

were collected for VOC analyses and highlights the VOCs with concentrations above

background or with any detectable concentration if no background concentration Is
available. The FOD for VOCs in subsurface soils is shown in Table 8-5.

Ten VOCs were detected in subsurface soil samples. These VOCs, their respective

concentrahons, and the sample depth intervals are presented in Figure 8-7. The detected

compounds were reported with a J- quahfier, except for four compounds (PCE, 1,1,2,2-PCA,
total 1,2-DCE, and TCE) detected in samples from SBLGC and one PCE detectaon in the 8- to

10-foot bgs interval sample from boring SBLGF. The highest detection of all VOC

compounds in subsurface softs was 1 3J of total xylenes m the 3- to 5-foot bgs zone from
boring SBLGE.

8.5.4.3 Summary of VOC Nature and Extent

VOCs were found in both surface and subsurface soil samples. In particular, as shown on

Figure 8-7, PCE and TCE were detected at 3 to 5 feet bgs and/or 8 to 10 feet bgs at multiple

locations These VOC concentrations do not appear to be high enough to indicate the a

release from a definable source area. However, the VOC results confirm the PCE soft gas

plume indicated by the passwe soft gas survey (see Figure 4-3) and suggest that incidental

surface waste disposal of chlorinated solvents may have occurred m the Northeast Open

Area during the long period of operations at Dunn Fmld VOCs detected along the western

boundary of the Northeast Open Area may be associated with waste disposal operations m

the adjacent Disposal Area. The relationship between VOCs m soil and groundwater is
further discussed m Section 14

8.5.5 SVOC Results

SVOCs and PAHs were measured at a hmited number of locations in surface soil,

subsurface soil, surface water and sediments, based on past operational activities A

summary of the SVOC sample analysis results in surface softs and subsurface softs and the

corresponding analytical results follows SVOC sampling and analyses for surface water
and sediments are discussed in the next subsection.

Surface soils. No SVOCs or PAHs were detected above background in any surface soft
samples collected at Site 21 or within Location "H."

Subsurface soils. At Site 21, the surface samples from all four borings were analyzed for

SVOCs. The single detection was in SB21C for bis(2-ethylhexyl)phthalate at a J-quahfled
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concentration of 0.24 mg/kg. No SVOCs were detected in the subsurface soil samples
collected within Location "H."

8.5.6 Surface Water Runoff and Sediments

Following a rain event, two surface water runoff and sediment samples were collected from

within the Site 50 concrete drainage ditches, as described m Sechon 8 3.4, to evaluate

potential contamination in surface water runoff One surface water runoff and sediment

sample was collected at the southeast end of the ditch, near the fence along the eastern

boundary of Dunn Field; the other surface water runoff and sediment sample was collected

at the north end of the ditch. Figure 8-8 presents the two locations where surface water

runoff and sediment samples were collected for metals, pesticides, PCBs, and SVOC

analysis, and baghlights all analytical results above background or with any detectable

concentration If no background concentration is available. Sample Locations SWLHA and

SDLHA are upgradient of most of the drainage received by the ditch and, therefore,

represent surface water and sediment flowing onto Dunn Field.

The contaminants detected in the surface water runoff and sediments are shown in Table 8-4.

The FOD is shown in Table 8-5. As shown in Figure 8-8, detections mcluded the

following:

• Metals - Copper was found at a concentration slightly above background in the

sediment sample at both ends of the Site 50 drainage ditch. Lead was detected at both

ends of the drainage ditch in samples SDLHA and SDLHB. The concentrations ranged

from 76.5 to 82 3 mg/kg, respectwely.

• Pesticides - Dieldrin and alpha chlordane were detected at concentrations of 0.152

mg/kg and 0.0309 mg/kg, respectively, in the sediments at the upper or southeast end

(Location "HA") of the Site 50 drainage ditch. At the northwest or terminal end

(Location "HB") of the ditch, dieldrin and alpha chlordane were detected in the

sediment sample at concentrations of 0 0807 mg/kg and 0.0076 mg/kg, respectively. No

pesticides were detected in the surface water at Location SWLHA; however, at surface

water sampling Location SWLHB, dieldrin and gamma-chlordane were detected at very

low J-quahfied concentrahons. The downgradient Location HB does not show elevated

pesticide concentrations relative to the upgradient sample location.

• PCBs - Arochlor 1260 was detected m the sediment samples at both locations at

concentrations less than 0.05 mg/kg

• SVOCs - Fluoranthene, phenanthrene, and pyrene were detected in both surface water

samples at concentrations less than 0.0006 mg/kg. Benzyl butyl phtbalate and bis(2-

ethylhexyl)phthalate were detected in the Location SDLHA sediment sample at

concentrations of 0.15 mg/kg and 1.6 rag/kg, respectively.

No discrete onsite releases from sources within the Northeast Open Area appear to be

contributing to offslte contamination via runoff through the drainage ditches. Past

applications of dieldrin have estabhshed a ubiquitous source of ambient dieldrin at Dunn
Field It should be noted that Site 50, the northwest-trending drainage ditch, appears to

capture the surface water runoff from a major portion of the residential neighborhood that
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borders the Northeast Open Area and this could be the source of the contammants iother

than pesticides) present m the surface water and sediments.

8.6 Nature and Extent Conclusions

Conclusions regarding the nature and extent of contamination in smls, sediments and

surface water, relative to the objectives of the RI established in Section 8.4, are as follows:

Surface and subsurface VOC analyses confirm the presence of VOCs identified in soil

gas plumes at Locations G and H. Sod VOCs were detected along the western portion of

the Northeast Open Area, probably associated with waste disposal operations (e.g.

spreading of surface soils contaimng VOCs) m the adjoining Disposal Area VOCs were

detected m the subsurface to a depth of 8 to 10 feet. Since concentratmns in surface and

subsurface soil are distributed and generally well below 0.094 mg/kg, specific disposal

areas for VOCs were not identified in the Northeast Open Area.

• There is no indication that zinc or SVOCs have migrated from the XXCC-3 &sposal area
at Site 21.

• Lead was elevated at Site 60, the pistol range. The extent of the lead is adequately

characterized given the known dimension of the range.

• The distribution of pesticides across the Northeast Open Area is similar to that at the

Mare Installation, indicating widespread surhclal pesticide application rather than

releases from the temporary pesticide storage area, S_te 85.

Contaminant concentrations m samples of surface water and sediment coming onto Dunn

Field at Site 50 are equivalent to or greater than concentrations m surface water and

sediment leaving Duma Field Thus there is no ewdence that Site 50 is contributing to offslte
contammataon
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TABLE8-1

Site Consolidationand Rationale in Northeast Open Area
Rev. 1 Memphis DepotDunnField RI

Consolidated Historical Site
Location ID Designation Rationale for Consolidation

19, 20Location G-

Asphalt Burial Site
and Tear Gas
Canister Burn

Area

Location H-

Perimeter TCE

Sites not
consolidated

5O

21, 60, 62, 85

PCE sod gas plume encompasses these sites and the

incinerator disposal area identified by TEC aerial
photographs. Low-level soil gas imphes surface soil
contamination. PCE contamination is west of Site 50 and

may not be associated with the drainage ditch.

TCE and PCE soil gas plume encompasses the end of the
drainage ditch Low-level soil gas imphes surface soil
contamination.

Sites are isolated and not associated with soil gas VOC
detections or geophysical anomahes.
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TABLE 8-3

Analyte Groups for the Northeast Open Area

Rev

Matrix StationlD

BB SB21A

_-_-_-SB21B.
SB SB21C

9B SB21D DJA183

SB SBLGA DJA143

SB SBLGA DJA144

SB SBLGB )JA146

9B SBLGB DJA147

SB SBLGC DJA149

SB SBLGC _JA150

SB SBLGC DJA238FD

SB SBLGD DJA152

SB SBLGD DJA153

SB SBLGE DJA155

SB SBLGE DJA156

SB SBLGF DJA158

SB SBLGF DJA159

SB SBLHA DJA161
SB SBLHA DJA162

SB SBLHB DJA164

SB SBLHB- DJA165

SB SBLHC DJA167

SB SBLHC DJA168

SB _ _ SBLHC
SE SDLHA

SE SDLHB DJA171

SS SB21A DJA173

12- --;

_8 _ 7 -
SamplelD Date Collected = _; (_ o _

DJA174 031301199! ---, X _ _ X
DJA177 03/30/199! X X

DJA180-- -- - 031301199! X X

041011199! X X

031291199! X

031291199! X X

03/29/199_ X

031291199 X
031291199( X

03/29/199. ( X X

03/29/199.( X

931291199. c X

03/29/199 (, X X

03/29/199 (` X

031291199 X X

04/01/199- ( X

041011199- ( X

03/30/199E X

03/301199 X X

03/30/199 (. X

03/301199- c ....... _X
03/301199- C X

03/30/199£ X

DJA284F_D_ 03/30/199 ......... =X
DJA169 031151199£ X X X X

S S,SB21B DJA176

SS SB21C DJA179

SS SB21D DJA182

'- ()3/151199£ .... _.__X . X . X ....
03/30/199 c X X

0313011999 X X

0313011999 X X

0410111999 X X

S S. - SBL_GA DJA142 __ 0312911999 X X

SS SBLGB DJA145 03/29/199_ X

SS--- S-BI_GC--- DJA148 03/29/1999 X X

SS 3B[G-D_ - DJA15_1 - 0312911999 X X

S-S ---" SBLGE -'DJA154 .... 03i2-9/_" X-" X

S_S SBLHA -'D=JA160 03/30/1_99 X X

SS BBLHA DJA239FD 0313011999 X

SS S-BLHB DJA163 =03/30/199_9 -- X--

X X X

X X X

X X X

X X X

X

x _-k- -x
X X X X

-x--x _ _ _-
m

SS _BLHC DJA166 03/3011999 X X X X X

SS 396085A DJA185 0410111999 X X X

SS 396085B DJA186 0410111999 X X X

99 _-$60-8_- DJ_197-- _ 04/01/1999 X X X

99 S S6085D DJA188 0410111999 X X X

SS SS6085E DJA189 04/0111999 X X X

SS SS6085F DJA190 0410111999 X X X

IS S __. SS6085F DJA288F_D 04/01/199(. -- _ i X X X

WS SWLHA )JA170 031131199! X , X X X -

WS- SWLHB DJA172 03/13/199 (, -_(J- X X " X ....

SB = Subsurface soil bonng

SS= Surface sod

Sw = SurFace Water

SE = Sediment
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TABLE 8-4

An,llyUcal ResuJts Above Background for A0 Mnd]a (except Groundwater) in the Northeast Open Area

Rev f Memphts Oepof Ctmn Fm_dRI

StaEon Sample Depth Range Parameter Name

5ubzurf&ce Soils

SB21A DJA174 8 0 to 10 0

SB21B 0JA177 8 0 to 10 0

SB21C DJA180 8 0 to 10 0

SB21D 0JA183 8 0 to 10 0

Sediments

SDLHA DJA169 0 0 to 1 0

SDI.HA DJA169 0 0 to 1 0

SDLHA DJA169 0 0 to 1 0

SDLHA O,JA16g 0 0 to 1 0

SDLHA DJA169 0 0 to 1 0

SOLHA 0JA169 0 0 to 1 0

SDLHA OJA169 0 0 to 1 0

SDLHA DJA169 OOto 1 0

SDLHA OJA169 00to10

SDLHA DJA169 0 0 to 1 0

SDLHA OJA169 0 0 to 1 0

SDLHB DJA171 0 0 to 1 0

SOLHB DJA171 00to 1 0

SDLH8 DJA171 0 0 to 1 0

SDLHB DJA171 0 0 to 1 0

SDLHfi OJA171 0 0 to 1 0

S[_.HB O3A171 0 0 to 1 0

|urface Soils

SB21A IDJA173 O 0 to 1 0

$B218 DJA176 0 0 to 1 0

$821C DJA179 0 0 to 1 0

SB210 DJA182 0 0 to 1 0

SBLGA DJA142 0 0 to 1 0

SBLGA 0JA142 0 0 to 1 0

SIBLCA DJA142 OOto 1 0

SBLGA DJA142 O 0 to 1 0

SBLOA DJA142 0 0 to 1 0

$BLGA OJA142 0 0 Io t 0

SBLGA 0JA142 0 0 to I O

SBLGA DJA142 0 0 to 1 0

$GLCA DJA142 0 0 to 1 0

SBLGA DJA142 0 0 to 1 0

SBLG8 DJA145 0 0 to 1 0

SBLGB OJAt45 0 0 to 1 0

SBLGB DJA/45 0 0 to 1 0

$GLGB OJA145 0 0 to 1 0

SBLGB DJA145 0 O to 1 0

SBL08 DJA145 0 O to 1 0

SBLGB OJAI45 0 0 to 1 0

EBLGB OJA145 0 0 to 1 0

SBLGB DJA145 0 0 to 1 O

SBLGC DJA148 0 0 to 1 0

SBLGC DJA148 0 0 to 1 O

SBLGC DJA148 0 0 to 1 0

SSLGC OJA148 0 0 to t 0

EBLGC OJA_48 0 0 to 1 0

EBLGC DJA148 0 0 tO 1 0

S BLG,C DJA148 0 0 to 1 0

$BLGC DJA148 O O to 1 O

SBLGC DJA 148 0 0 to 1 0

SGLGD 0JAI51 0 0 to 1 0

SBLGO OJA15t 0 0 to I O

SELGO DJA151 0 o to I 0

SBLGI3 DJA151 O0to I 0

SBLGD DJA15i 0 O to 1 0

SBLGD O3A_51 0 0 to 1 O

SBLGO 0JA151 0 0 to 1 0

EBLGD DJA151 0 0 to 1 0

$BLGD DJA151 0 0 to 1 0

SBLGE 0JA154 0 0 to 1 0

SBLGE OJA154 0 0 to 1 0

SGLGE DJA154 0 0 to 1 0

SSLGE DJA154 0 0 to 1 0

SBLGE DJA154 O 0 to I 0

SBLGE DJA154 0 0 to 1 0

SELGE OJA154 0 0 to 1 0

SGLGE DJA154 0 0 tO 1 0

SBLGE DJA154 0 0 to 1 0

SBLGE OJA154 0 0 to ; 0

SSLGE OJAT54 0 0 to I O

SBLGE DJAIS4 0 0 to 1 0

ZINC

ZINC

ZINC

ZINC

ALUMINUM

ANTIMONY

ARSENLC

BERYLLIUM

CADMIUM

CHROMIUM, TOTAL

COPF_R

LEAD

NICKEL

SELENJUM

ZINC

ALUMINUM

ARSENIC

CHROMIUM, TOTAL

NICKEL

ZINC

ZINC

Z_NC

ZiNC

ZINC

IU-UMINUM

e_P_ENIC

3ERYLLIUM

3HROMIUM, TOTAL

3OPPER

-_O

_ItCKEL

SILVER

rHALLIUM

.fiNC

_*RSENIC

3ERYLLIUM

._HROMIUM, TOTAL

;OPPER

.E_

41CKEL

;ILVER

"HALLIUM

:lNC

_LUMINUM

I_SENIC

BERYLLIUM

CHROMIUM, TOTAL

COPPER

LE_D

NLCKEL

THALLIUM

ZiNC

ALUMINUM

ARSENIC

BERYLLIUM

CHROMIUM, TOTAL

COPPER

LF/_

NICKEL

THALLIUM

ZtNC

ALUMINUM

_,NTLMONY

_RSENIC

BERYLLIUM

CADMIUM

CHROMIUM, TOTAL

COPPER

LEAD

_4ERCURY

_IICI(EL

SILVER

rHALUUM

Concentration Qualifier Units

146

161

304

194

5700 =

73 J

46

0_3 J

0 88 J

111

68

76 5

14

o4 _
196

1170 =

23 J

49

823 =

27 J

459

60 4

684

664

65 5

14400

111

0 81

239

545

477

214

11

0 63

972

128

0 86

1119

23 9

143

158

0 71

O44

846

114

0 57

14:1

17

292

197

O5

101

99OO

86

O48

163

132

72 1

163

O44

63 8

11700

24 2

99

0 63

21

712

146

102

0 O7

33 3

15

0 53

J

J

3

=

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG,,KG

MG/KG

MG_KG

MG/KG

MGIKG

MG/KG

MG/KG

MG/KG

M_G

MC_'KG

MG'KG

MC4K(

f_G_I_G

MGCNG

MG_G

MG,_G

M_G

MGIKG

MG0(G

M_G

MG/KG

M_'KG

MG/KG

MG/KG

MC,_G

MG_I_G

M_I_G

M_I_G

MG_G

MG_G

MG_G

MG_G

MG/KG

MG_rI<G

M_I_G

MC4KG

M_G

M_KG

MP_<G

MG/KG

MG/KG

MG_G

MG/KG

MG_G

MGIKG

MG/KG

MG/KG

M_G

M_G

MG_G

M_G

MG/KG

M_G

M_G

M_G

M_G

MG/KG

MGIKG

M_-KG

MG/KG

M_G

M_G

M_KG

M_G

MG_G

MG/KG

Background Background

Value Exceedance Fla

114

114

114

114

10085

76

12

13

28 9

2O

58 X

35 2 X

3O5

17

797

12

35 2 X

_r_5

797

126

126

126

126

23810

20

11

24 8 x

335 X

30 X

30

2

126

20

11

24 8

33 5

3Q X

3O

2

126

23810

2O

11

24 8

33 5

311

3O

126

23810

2O

11

24 8

33 5

3O X

3O

126

23810

7 X

2O

11

14 X

24 8 x

33 5 X

31] X

04

30 X

2
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TABLE _4

Anal_ Resu_ Above Background for All Media (except Groundwater) m the Nor_east Open Area

Rev l f_mph_ _pc_ _lnn _ Rt

Station Sample

SBLGE OJA154

SBLHA DJA160

SBLHA OJAIEO

SBLHA DJA160

SSLHA DJA160

SBLHA DJA160

S61_R_ OJAII_

SBI.HA OJAI_._

SBI__ DJAI_I

S_I._ DJAI_

_ D.IA1N)

SN_HA DJ.IO.39FO

_I.H._. D_,239FO

SEI_IA DJ_239FO

SBIA_ DJ_39FD

N_.I-_ DJA239FD

S_.HA DJ,_239FD

SBI__ DJ,_239FD

SBLHB DJA163

S_B E_JA163

S_-HB _1A163

S_B I_1A163

SI__HB _Iff3

SBI.HB _lffJ

SI_HB DJA163

SIII_tB OJAl_x3

SBLHB OJA163

SBI.HB DJAI_3

_C OJAI_

SBU-IC OJAlf_

fiB_-IC DJAI_

SBUtC OJAI_

SN,HC [_IAI_

SBLHC I_A1 _6

SBLHC _lAlf_

SBI_tC DJA166

SBI_tC _AI_

$_5A _185

SS_8_ I_1A185

SS_. D.IA185

S_85A DJ_185

SB_. OJA185

SS_65A 0,1A185

S_085_ OJA185

S_085A DJA185

SSgO_5_ OJAI_

SS60_5_ DJA186

S _51_ 0JA186

S_SB OJAI_

SS6085B [_IA1 _

S_85g [_1A186

S,_0_B DJAI_

S_O_SB DJAI_

SS608_ C_JAIB7

S_08,_ DJA187

._60_5C 0JA187

S_8_ DJA187

$_85C DJA187

S_085C OJA187

_1_85C OJA187

$SN185C DJA187

SS_185C DJA18_

SS6085D DJAI_

$S_185D [_1A1_8

S_60_5D DJAIItg

S._8N3 12_IA18g

S_01_ OJA188

S_60B50 OJA188

S_O DJAI_I

SS6085D D.1_188

SS6[IItSD DJA188

;Sf_185D DJA188

S_D DJA188

SS60BSE DJA189

S_II_5E DJA189

Depth Range Parameter Name

001o10 ZJNC

001o10 ALUMINUM

00to10 ARSENIC

00 to 10 BERYLLIUM

00 to 10 CHROMLUM, TOTAL

00tolO COPPER

O0tol0 LEAD

O 0 to 10 MERCURY

00to10 NICKEL

001o10 THALLIUM

00tel0 ZINC

OOtolO ALUMINUM

00tolO _.RSF_NIC

00 to 10 BERYLLIUM

00 to I 0 CHROMIUM, TOTAL

00to10 OpPER

00tolO LEAD

OOtolO THALLIUM

O0tol0 ZINC

00 to 10 ALUM_NLJM

00 to 10 '_eTIMONY

O0tOl0 e_RSENIC

00 to 10 E_ERYLLIUM

00 to 10 CHROMIUM, TOTAL

001o10 _OPPER

00tolO LEAD

00tolO NICKEL

00to10 _LLLUM

OOtOtO Eli_C

00tolO M_LJMINUM

00tel0 e_p.sF_gC

00 to I 0 _ERYLLIUM

O 0 to 10 _HROMIUM, TOTAL

00 to 10 _OPPER

00tolO _.J_D

O 0 to I 0 _LCKEL

O0tOl0 FHALLIUM

00tolO EINC

00 to 10 _LUM_N UM

OOtOlO e*RSEN[C

00 to 10 3ERY'LL[U M

00 to 10 _HROMIUM, TOTAL

00 to 10 _OPpER

00to10 _EAD

OOiO 10 _[CKEL

00 to 10 _ILVER

001o10 [_NC

00 Io 10 e_LUM[NUM

001o10 _,RSENIC

00 io 10 3ERYLL]UM

00tolO _HROMIUM, TOTAL

OOto10 _OpPE:R

00tolO FAD

00[o10 _ILVER

00tel0 _INC

OOtOl0 _LIJMINUM

OOtolO _.RS FJ,JIC

00 to 10 3[:f_YI.LIIJM

O 0 to 10 _HROMLUM, TOTAL

00 to 10 ._OPPER

OOtol0 _FJ_D

00to10 _I_CK_:I.

00 to 10 _ILVER

O0tOlO _NC

00 to 10 s.LUMtNUM

001o10 _RSENIC

00 to 10 3ERYLI_IUM

O0tOl0 _ADMILJM

001o10 _HROMIUM, TOTAL

00 to 1 (1 _OPPER

OOtolO .EAD

00 to 10 _tERCURY

(] 0 to 10 _;CKEL.

00 to I 0 _ELEN_UM

OOtOl0 _ILVER

OOtolO !INC

00 Io 10 _I_UMIN UM

OOtOlO _RSENtC

Background I Background

Concentration Quald]er Umts Value ! Exceedance Fla,

711 = MG,'KG 126 X

18300 MG.'KG 238t0

11 6 = MG/KG 20

O 78 J MG/KG I 1

17 1 MGtKG 24 8

188 MG/_G 335

14 = MG/KG 30

0 09 J MG/KG 0 4

18 = MG/KG 30

0 52 J M C-C-C-C-C-C-C-C-C-C_KG

67 8 MG/KG 126

6220 MG/KG 23810

4 5 = MG/KG 20

051 J MG/KG 1 1

197 MCdKG 248

99 = MGJKG 335

194 MGq'KG 30

0.23 J M C-C-C-C-C-C-C-C-C-C_G

37 1 MG/KG 126

17000 _ MG/KG 23810

5 1 J MGtKG 7

13.2 _ MGtKG 20

0 7 3 MGJKG 1 1

17.8 MGJ_G 248

21 7 MG/KG 33 5

22 2 = MCdKG 30

20 9 MG/KG 30

0 58 J MG/_C;

634 MG/KG 126

14O00 MG/KG 2381O

9 6 = MGt'KG 20

0 66 J M C-/_G 1 1

15 5 MGtKG 24 8

20 5 MG/KG 33 5

164 MG/_G 30

22 3 = MC-/KG 30

0 53 J MGJKG

71 1 MG/KG 126

7040 MG/KG 23810

9 3 = M G/'KG 20

0 49 J M GI'_G t I

12 2 MG/KG 24 8

16 7 J MC#KG 33 5

44 2 MG/KG 30 X

14 = MG/KG 30

0 92 J M C#K(3 2

67 3 J MG/KG 126

8960 MG/KG 23810

4 MG/KG 20

1_ MG/KG I 1 X

8 7 = MG/KG 24 8

9 1 J MG/KG 33 5

21 6 MG/KG 30

0 58 J MC#KG 2

884 J MG/KG 126 X

9370 MG,_KG 23810

10 _ MG4KG 20

0 62 J MG/KG I 1

25 = MG4KG 24 8 X

43 9 J MGtKG 33 5 X

45 7 MC-_G 30 X

17 5 = MG/KG 30

1 2 J M C-C-C-C-C-C-C-C-C-C_KG2

105 J MG/KG 126

8690 MG/KG 23810

14 _ MG/KG 20

0 56 J MG/KG 1 1

4 8 M G,'K G 1 4 X

23 7 = MC-/_G 24 8

115 J MG/KG 33 5 X

2100 MG_G 30 X

0.27 MG/KG 0 4

19 4 = MG/KG 30

06 J MG,'KG 08

1 2 J MG/_G 2

1780 J MG/KG 126 X

6550 MG,_G 23810

9 7 MC4KG 20
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TABLE _4

AnalylJ cal Results Above Background for All Medi_ (except Grc_undwateq in the Nodheast OPen/_rea

Rev 1Me,r,_s D_ot Ou,_ F_d RI

Station Sample

SS6085E O JAr 89

SS6085E DJA189

SS6085E DJA189

SS6085E OJA189

$$6085E DJA189

SS6085E DJA189

SS6085E OJA189

$$6085F DJAlgO

SS6085F DJA190

SS6085F O JAr90

SS6085F DJAt90

SS6085F DJAlo0

SSE085F DJA190

SS6085F OJA190

I SS6085F DJA190

SS6085F DJA288FD

SS6085F DJA288FD

SS6085F OJA288FD

SS6O05F DJA288FO

SS6085F DJA288FD

SS6085F DJA288FD

Depth Range Parameter Name

0 0 to 10 BERYLUUM

0 0 to 1 0 CHROMIUM, TOTAL

0 0 to 1 0 COPPER

00to10 LEAD

001010 NICKEL

0 0 to 1 0 SILVER

001010 ZINC

0 0 to 1 0 ALUMINUM

00to10 ARSENIC

0 0 to 1 0 BERYLLIUM

0 0 to I 0 CHROMIUM, TOTAL

0 0 to 1 0 COPPER

001010 LEAO

0 0 to 1 0 NICKEL

00to10 ZINC

0 0 to 1 0 M-UMINUM

001o10 _,RSENtC

0 0 tO 1 0 3ERYLLIUM

0 0 tO 1 0 3HROMIUM, TOTAL

001o10 COPPER

001o10 __JkO

Concentration Qualifier

044 J

97 =

132 J

392 =

132 =

082 J

60 3 J

8410

11.3 =

0 56 J

121

15 J

404

155

66 2 _

6780

97 =

048 J

94

129 J

39 3

SS6085F OJA288FD

SS6085F DJA288FO

SS-8 DOMT_)81098-SS

SS_ DDMT_381098-SS8

SS-8 DDMT_81098-SS8

SS-8 ODMT-081098-SS8

$S-8 OOMT_810O0-SS8

SS-8 00MT*081098-$$8

SS_ DDMT_81098-SS8

SS-8 DDMT_810O0-SS8

$S-8 DDMT'O01098-SS8

SS-8 DOMT_381098-S$8

SS-8 OOMT_St 098-SS8

$S-8 DDMT_81098-SS8

S_8 DDMT_81098-SS8

SS_8 DDMT_81098-SS 8

00to10

00tot0

001010

001010

001010

001o10

001o10

00_10

00_I0

001010

00_10

001010

00t010

00to10

00_I0

00tolO

_ICKEL

[INC

_.UMINUM

S,RSENIC

3ARIUM

_ALCIUM

_HROMiUM, TOTAL

_.OBAI.T

RON

.EAD

AAGNESIUM

AANGANESE

aCERCURY

ItCKEL

)OT_SIUM

f_I_IUM

119

579

15500

126

145

2740

178

79

2O5OO

414

2410

668

006

175

335
Surface Wabir

SW1.HA

SWLHA

SWLHA

SWLHB

SWLHB

$WLHB

SWLHB

SWLHB

DC Pesffclde._s

_adlmen_

SDLHA

SDLHA

SOLHA

$OLHA

$OLP_

SDLHB

SDLHB

BDLHB

SDLHB

$OLHB

SDLHB

;urface $_[s

SBLGA

SBLGA

SBLGA

$BLGA

SBLGB

SBLGB

$BLGB

SBLGB

$BLGB

SBLGB

SBLGC

SBLGC

DJA170

DJAt70

DJAI70

DJA172

DJA172

DJA172

DJA172

DJA172

DJA169

DJA169

DJA169

0JA169

OJA169

DJA171

DJA171

DJA171

C_1A171

OJA171

OJA171

Not Applicable

NOt Applicable

Not Apphcable

Not Appl:c_ble

NOt Appflcabte

Not Applicable

NOt Applicable

Not AppliCable

001010

00to10

00_10

00t01O

OOtot0

00_10

001010

00_10

001o10

001o10

00tot0

ALUMINUM

ARSENIC

_NC

ALUMINUM

ARSENIC

CHROMIUM, TOTAL

LEAD

ZINC

ALPHA-CHLORDANE

DOT ( 1,1_':s(C HLOROPHENYL )-2,2,2-TRICHL(

DIELDRIN

GAMMA_CHLORDANE

HEPTACHLOR EPOXIDE

ALPHA_CHLOROANE

DDE (1,1-_s(CHLOROPHENYL)-2,2-O$CHLOR(

DDT ( 1, I -I_s(C HLOROPHEN YL)-2,2,2-TRICH L(

DIELDRIN

GAMMA-CHLOROANE

HEPTACHLOR EPOXtDE

0 957

0OO22

0 0329

104

00047

0 (X)27

00068

0026

0 0309

00186

0 152

0 0337

0005

0 0076

00053

0028

0 0807

00115

0 OO26

DJA142

DJA142

_14_

DJA142

DJA145

DJA145

DJA145

DJA145

OJA145

OJA145

DJA148

DJA148

00_10

001010

001o10

O0tot0

00tO10

00_10

00_10

001010

001o10

00to10

001010

00to10

DDD (11J_=s(CH LOROPHENYL)-2,2.DICHLOR(

DDE ( 1,1-t_s(CH LO ROPH ENYL)-2,2-OICH LOR(

DOT ( 1, I -b_s(C H LOROPH ENYL)-2,2,2*TRICHL(

D_ELORIN

M-PHA_;HLORDANE

3DD ( 1,1 -b=s(CHL OROPHENYL)-2,2-OICH LOR(

_)DE ( 1, I -b_s(CH LOROPHENYL )-2,2_)1CH LOR(

_DT ( 1,1=bis(CHLOROPHENYL)-2 2,2-_ICHLE

_IELDRIN

._AMMA_HLORDANE

_DE (1, I-bm(CHLOROPHENYL)-22-OICHLOR(

)DT ( 1,1 -b_s(CHLOROPH ENYL)*2.2,2-TR_CHL(_

0O048

00893

0155

0 OO22

0(071

0O068

0232

0296

0 O547

0 0037

00109

0026

J

J

=

J

J

J

J

J

J

J

J

J

J

J

J

J

J

Units

MG/KG

MG/KG

MG/KG

MG,'KG

_G

_G

MC,_G 1

MG_G

M_G

M_G

M_I_G

M_G

M_G

M_KG

M_KG

M_G

M_G

MG/KG

MGIKG

MG/KG

M_G

M_G

MG/KG

MGNG

MG_G

MG/KG

MC#KG

M_G

M_KG

MG/KG

M_KG

MG/KG

MG/KG

MGIKG

MCqt

MG/L

MGA-

MG/L

MG/L

MG[I.

MG0t

MC4k

MC-/KG

MG/KG

MC/KG

MG/KG

MG/KG

MG/KG

MG/KG

MC'/KG

MGJKG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MC-/K G

MG,I_.G

MG/KG

MG/KG

MG/KG

MG/KG

MGIKG I

MG/KG

MG/KG

Rackground

Value

11

248

33 5

3o

30

2

128

23810

2o

11

24 8

33 5

30

3o

126

23810

2o

11

24 8

33 5

3o

3O

126

23810

2o

234

5840

24 8

183

37040

3o

46O0

1304

04

30

1820

484

5 077

0018

0 2873

5 077

0018

0 0361

00186

02873

O 0052

0011

2

023

0 OO52

00072

0011

2

023

0 0067

016

0 074

0 086

0 029

O 0067

016

O 074

0 086

0 026

016

0 074

Background

Exceedance Fla_

x

x

X

X

X
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TABLE 8-4

/u_ly_r.aJ Resu_ Above Bad,ground for Atl Media (except Groundwater) in the Northeast Open Area

Rev i Memp_ Depot _Jnn K_ R/

Sample Depth Range Pamme_r Name Concentrahon

OJA148

OJA151

OJA151

OJA151

DJA151

OJA151

DJA151

DJh239FO

D J._.39FD

OJ,%239_

[_lAlff3

CdA185

I_Alg5

[_1A185

_AI_

DJAI_

I_1A186

C_1_186

D.t_.186

_Allt6

_A187

_/A187

_A187

DJA187

OJA187

_AI_

_A188

OJAI_

_A189

DJA189

_A189

_AI_

DJA190

DJAI_

DJAlgO

_88FD

DJ_288FD

DJA2._FD

DJ,%288FD

00_10

00_10

00_10

00_10

00_10

00_10

_0_10

00_10

00_10

00_10

00_I0

00_I0

00_10

00_10

00to10

00_I0

00_10

00_10

00_10

00_10

00_10

00_10

00_10

00_I0

00mlO

00_10

00_10

00_10

00_10

00_I0

00to10

00_10

00_I0

00_I0

OOblO

00_10

00_I0

00to10

00_10

)LELDRtN

_LPHA_3HLCRDANE

)DD ( 1,1 -btS(CHLOROPHENYL)-2,2A31CHLOR

)DE (1.1-t_s(CHLOROPHENYL)-2,2_ICHLOR'

)DT (1,1=b_s(CHLOROPHENYL)-2,2,2-TRICHLO

)IELDRLN

_AMMA-CHLORDANE

)DE (1.1-b;s(CHtOROPHEN_L_2,2J31CHLOR_

)DT (I.I_S(CHLOROI:_EN_I-I-2,2,2-TRICHL0

)IEIDRIN

)IELD_IN

}DE (1.1-1_CHLOROPHEI_L}-2,2_DICHLOR'

1DT ( 1.1_b_(CHLOROPH EN_I_.)-2.2.2-_ICH LO

}IELDRIN

1t_ ( 1, l_(CHLOROPHE_)-2,24)ICHLORC

)DE (1,1_.NCHLORO_IEN_I_-}-2,24)ICHLORC

tDT (1,1_,_CHLOROPHENYL)-2,2*2-TN_HLO

)IEI_RIN

!NDRIN

_t MA4_ HLORDI_IE

_IJ_H._CHL_DAN E

)DO (1, I_(CHLOR_H E_2.24_tCHLORC

>DE (1.1-NS(CHLORO_ENYI-)-2,2-DLCHLORC

lOT (1.1_s(CHLOROPHENYL)-2,2,2-TRLCHLO

)IELDRLN

)DE (1.1-1_s_HLOROPHENYL_2.2_LCHLORC

)DT (1,1_s(CHLOROPHEN_t_-2,2,2-TR[CHLO

)IE_RIN

)DE ( 1.I_HLOROPHEN_)-2,2_HLORC

_T ( 1,1_Is(CHLOROPH EN'_I.)-2,2,2-_RtCHLO

)IELDRIN

)DD ( 1.1 -I_(CHLOROPHEI_L)-2,2-Dt_LORC

)DE (1,1-b*S(_ILOROPHENYL)-2*2-DICHLI_RC

)DT ( I,I_(C_LOROPH EI_L)-22.,2-_ICHLO

)IEIJDR_N

)DD (1.1_S(C_ILOROPHENYL)-2,2-DI_ILORC

)DE ( 1,1-bls(_ILO_OPHI2NYL)-2,2_$CHLORC

)DT ( 1,1 _Is_HLORO_ ENYL_2,2,2-TRICHLO

)IELDNIN

068

0OO5

OOO66

0219

o 223

0118

00O33

00013

00(_z

00253

0 OO22

0 OO45

0 0072

0 0729

OOO7

00178

0111755

0 0012

0 0025

OO643

0122

0 074

O 101

0 0747

00819

4 75

0 014

0 552

O_IT

0 0128

O O22

0 0259

0 00095

0 0108

00159

0 0272

._urfac_ Soils

3urface Water

DJA172 Not AppScable DLELDRIN

DJA172 _C_MA_HLORDANE 0 0000650 0000027

DJA169

DJA169

DJA169

DJA169

DJA169

DJA169

DJA169

DJA169

DJA169

DJA169

[_1A171

DJA171

DJA171

DJA171

DJA171

DJA171

_lA17t

DJA171

_A171

I_1A171

I_1A171

I_1A171

_1A171

DJA173

0 0 to 1 0 _ENZO(a)ANTHRACENE

0 0 to I 0 SENZO(a)PYRENE

00 to I 0 SENZO(b)FLU ORAN_n_FJ4 E

0 0 to 1 0 SENZO(g,h,_)PERYLENE

0 0 to 1 0 SENZO(k)FLUORANTHENE

00 to 10 ._HRYSENE

00 to 10 :I-UORANTHENE

00 to 10 NDENO( 1,2,3_,d )PYP, EN E

00 to 10 _HENANTHRENE

00to10 )YRENE

0 0 to 1 0 _CENAPHTHENE

0 0 to I 0 LNTHRACENE

0 0 to 1 0 ZENZO(a)ANTHRACENE

00tolO _ENZO(a)PYRENE

00_10 _ENZO(b)FLUORANTHENE

00 to 1 0 _EN ZO(g,h,_P ERYLEN E

0.0 zo I 0 _ENZO(k)FLUORANTHENE

0 0 to 1 0 ;HRYSENE

O O to 1 0 :LUORAN3_-IENE

0 O to 1 O :I.UORENE

0 0 to 1 0 NDENO( 1,2,3_3,d )pYREN E

0 0 to 1 0 _HENANT_RENE

00 to I 0 1Y_ENE

OOto10

DJA170 Not Appl_able FLUORAtqTHENE

DJA170 Not Applcable PHENANTHRENE

DJA170 Not Appl_ble pY_RENEDJA172 _FLUOR_ITHENE

023

028

017

0 32

O 37

0 36

055

025

O28

058

011

03

O 75

0 79

0 85

0 55

0 83

0 87

111

01

O54

43

16

Background Background

0 0074 J M G,'K G 0 7

0 00055 J MG/1- |

000046 J_ 10 00042 J MG/k

0 OOO2
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TABLE 8-4

_ti_i Results Above Background for AU Me Itia (except Groundwater) In the Nodheast Open Area

_v f kten_p_s Depo/Our_ F*_#_R;

Station Saml:4e Depth Range Parameter Name Concentration Quatiflet Units

Porchlorlnated Blnhentds

Sedlmenta

SDLHA DJA169 0 0 Io 10

SDLHB DJA171 0 0 to 10

Surface Soils

SELGC DJA148 0 0 to 1 0

SELGO DJA151 0 0 to 1 0

SS608SA DJA185 0 0 to 1 0

$$6085B DJA186 0 0 to 1 0

$$6085C DJA187 0 0 to 1 0

Semlvotat#e Oma_f#

SubsUrface Soils

SB21C I DJA180 801o100

Sediment=

SDLHA OJA169 0 0 to 10

SDLHA 0JA169 0 0 to 10
8DLHB DJA171 0 0 to 10

"CB-1260 (AROCHLCR 1260) 0 0436 = MG/KG

"CB-t 260 (AROCHLOR 1260) 0 0116 J MG/KG

>CB-1260 (AROCHLOR 1260) 0 0088 J MG/KG

_CB-1260 (AROCHLOR 1260) 00421 J MGtKG

_CB-1260 {AROCHLOR 1260) 0 0051 J MG/KG

_CB-12_0 (AROCHLOR 1260) 0 0_33 J MG/KG

_CB_1260 IAROCHLOR 1260_ 0 0138 J MG/KG

II_sf2-ETHYLHEXYLI PHTHALATE

_ENZYL BUTYL PHTHALATE

_s(2JETHYLHEXYL) PH'EHALATE

_ARBAZOLE

I 024

015

16

O2

VolatUe Oroanlcs

Subsurfa_ Soils

SBLGB DJA146

BBLGB OJA147

SBLGC 0JA149

SBLGC OJA150

SBLCC DJA150

BBLGC DJA150

SEt.GC DJA150

BBLGC OJA238FO

SBLGC OJA238FD

BBLGD DJA152

BBLGO OJA153

BBLGD 0JA153

SBLGE DJA155

BBLGE DJA155

BBLGE DJA155

BBLGE DJA155

SBLGE DJA155

SBLGE DJA156

SBLGF 0JA158

SBLGF 0JA158

BBLGF DJA158

SBLGF DJA159

BBLHB DJA164

SBLHB DJA165

301o50

8010100

301o50

80to 100

801o 100

8010 100

80to100

301o50

30to50

301o50

8OtOlO0

801o100

301050

30_o50

301050

30to50

30t050

8010100

30to50

301o50

30to50

801o100

301o50

80to100

AETHYL ISOBUTYL KETONE (4-METHyL-2-Pt

r ETRACH LOROETHyLEN E(pCE)

_ETRACHLOROETHYLE N E(PCE)

1,1,2,2-TETRACHLOROETHANE

"ETRACHLORO ETHYLENE (p CE )

"OTAL 12*OICHLOROETHENE

"RICHLOROETHYLENE (TCE)

,1ETHYL ISOBUTfL KETONE (44METHYL-;_pE

_TRACHLOROETHYLENE(PCE)

,IETHYL _EOBUTYL KETONE (4"METHYL-2-PE

METHYl. ETHYL KETONE (2-BUTANONE)

TETRACHLOROETHYLEN E(PCE)

ETHyLBENZENE

METHYLENE CHLOR_OE

TOLUENE

TRICHLOROETHYLENE (TCE)

XYLENES, TOTAL

TRICHLOROETHYLENE (TCE)

METHYL ETHYL KETONE (2_BUTANONE)

TETRACHLOROETHYLENE(PCE)

TRICHLOROETHYLENE (TCE)

TETRACHLOROETHYLENE(pCE)

TRICHLOROETHYLENE (TCE)

METHYL I$OBUPfL KETONE f4-METHYL-2_PE

J ] MG_G

J MGtKG

= MC/KG

J MG/KG

Surface So[Is

SBLGA OJA142

EBLGA OJA142

SBLGA OJA142

SBLCA DJA142

SBLGA DJA142

SBLGB DJA145

SBLGC OJA148

BBLGC OJA148

SBLGD OJA151

SBLGE 0JA154

$BLGE DJA154

BBLPL_ DJA160

BBLHA DJA160

SBLHA DJA160

SELHA DJA160

SELHA DJA160

SBLHA DJA239FD

SELHB DJA163

SBLHC DJA166

00to10

OOto10

00to10

001o10

001o10

001o10

00to10

0Otol0

O0to10

001o10

00to10

001o10

001010

O0tol0

00to10

00to10

001o10

00to10

OOt010

1,1,2,2-TETRACHLOROETHANE

BENZENE

METHYL ETHYL KETONE {2-BUTANONE)

TETRACHLOROE THYLEN E(PC E )

TRICHLOROETHY1.ENE (TCE)

METHYL ETHYL KETONE (2*BUTANCNE)

METHYL ETHYL KETONE (2-BUTANONE)

TETRACHLOROETHYLENE(PCE )

METHYL E'I_yL KETONE (2-BUTAN(_NE)

BENZENE

METHYL ETHYL KETONE {2-EUTANONE)

1, 1,2,2-TETRACHLO ROETHANE

TETRACH LOROETHYLE N E(PCE )

TOTAL 1,2-OICHLOROETHENE

TRICHLOROETHYLENE _CE)

VINYL CHLORIOE

METHYL ETHYL KETONE (2-BUTANONE)

METHYL ETHYL KETONE (2-BUTANONE)

METHYL ETHYL KETONE (2-EUTANONE}

J = Estimated _ Co_h_mlr_8t iI d_loctcd a( or below _a_oralory delecl:ofl Imld

MG/KG. mmlgroms per k_gmm

MC./L = mdl=gt_rns per liter

0 003 J MG/KG

o 0008 J MG/KG

0011 MGh(G

O 011 = MC_KG

0 008 J MG/KG

0 02 MG/KG

0 094 = M G.'KG

0 002 J MG._G

0006 J MG/KG

0 002 J MG/KG

0 0C4 J MG_G

0002 J MG_KG

1 2 J MGtKG

0068 J MG/KG

0 12 J MG/KG

0 11 J M G,_KO

1 3 J MG/KG

0 0004 J MG/KG

0 014 J M C-C-C-C-C-C-C-C-C-C_KG

0 003 J MG/KG

0 001 J MG/KG

0 006 MG/KG

0 OOO7 J MC-_G

0 OO3 J MG/KG

0 001 J MG/KG

0 004 J MG/KG

0 016 J MG/KG

0 002 J MG/KG

0 004 J MGIKG

0009 J MG/KG

0013 J MG/_G

O 006 MG/KG

0021 _ MG4NG

Q Q05 J MC_.G

0 005 J MG/KG

0 002 J MG/KG

0 22 MG/KG

0 7 J MC4KG

0 008 _NG

0 01 J MG/KG

0 014 J MG/KG

0011 J M_G

Background Background

Value Exceedaflcs Fla

011

011

011

011

011

I

048 X

11

0 OO2 X

00O2 X

0002 X

0002 X

0002 X

O 002 X

0002 X

O CO2 X

O (]02 X
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R_ l t_r_h_ De_t Dunn F_ld RI

_ parameter Nama

Subsuffaca Sc_ls

_._imaofs

TabJe 8-5

Fmque.cy of O_tectmn for AJl Media (except Groundwater) Sampled m the Northeast Open Area

_ MinimumConceN_-atloR

MG/KG

MG/KG

MG/KG

MG/KG

MGtKG

MC_KG

MGtKG

MG/KG

MGIKG

M -G/KG

MG_G
Surfaco Soils

ALUMINUM

ANTIMONY

ARSENIC

BERYLLIUM

CADMIUM

CHROMIUM, TOTAL

COPPER

LEAD

NICKEL

SELENIUM

ZINC

2

2

2

2

2

2

2

2

2

2

2

15

16

16

16

16

16

16

16

16

16

16

16

16

2O

2

2

Maximum IArithmette Mean I

De ected Detected Background

Concentration Concentration Concen ration

15 3O

1|70 5700

7 7

2 5

02 02

09 09

5 11

68 68

77 82

3 14

04 04

46 196

20 114

3435 10085

7 76

3 120

02 13

09 289

8 2O0

68 58O

79 352

8 305

04 1700

121 797

15

2

16

16

2

16

16

16

3

14

1

8

9

20

6220 18300 10615

5 24 15

4 14 10

04 1 06

2 5 3

9 239 33

9 146 34

14 2100 175

007 03 01

12 33 19

06 06 06

06 2 1

02 06 05

37 1780 229

1 1 1

0002 0005 0003

0003 0003 0003

0 007 0007 0007

003 003 003

23810

70

200

11

14

248

335

3Q0

04

300

08

20

126000

5077

0 018

O 036

0019

0 287

MG/KG ALPHA-CHLORDANE

MG/KG ODE

MG,'KG DDT

MG/KG DIELDRIN

MG/KG GAMMA_HLORDANE_HEPTACHLOR EPOXIDE

Surface SOils

MG/KG ALPHA-CHLORDANE

MG.'KG ODD

MG/KG DDE

MG/KG DDT

M_G DIELDRIN

MG/KG ENDRIN
_GAMMA_HLORDANE

Surface Water

2_ 0008

2 1 0005

2 2 002

2 2 008

2 2 001

0 OO3

15 3 0003

15 172 000115 0001

15 12 0002

15 13 000215 0006

15 _ OOOl

0 03

0 OO5

0 03

02

0 03

0OO5

0OO7

0 05

02

03

5

0 006

0 004

002 0 005

0 005 0 007

0 02

01 0011

002 2000

0 004 0 230

0 005 0 029

0 01 0 007

ft 07 0 160

0 08 0 074

1 0 086

0006

0 003 0 026

PO hlod ated / hen s

Sediments

_AROCLOR 1200]
SU I/;Icu Soils

_OCLOR 126o_
uClear _ a_¢ _c_rbon$

_dlments

MG_G _.CENAPHTHENE

MG/KG ANTHRACENE

MG/KG BENZO(a)ANTHRACENE

MG/KG BENZO(a)PYRENE

MGJKG B_R._NTHENE

3ENZO(g,h,0PERYLENE

MGIKG 3ENZO(k)FLUORANTHENE

MG/KG 3HRYSENE

MG/KO :LUORANTHENE

MG/IKG :LUORENE

MG/KG NDENO(1,2,3=C,d)PYRENE

MG/KG =HENANTHRENE

1

m
0 80007 000007 | 0 00007

0000003 0 OOOOO3 j 0 ooooo3

ool L oo4 1 003 L

0005 L 004 ] 002 L 0110

01

03

02

03

02

03

04

04

06

01

03

03

01 01 0770

03 03 1690

08 05 2900

08 05 2500

09 05 2216

86 04 1800

08 06 2300

09 06 3200

2 011 710001 0870

05 04 1700

1 08 6900
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Table 8-5

Frequency of Detection for AJi Medm (except Groundwater) Sampled .1 the Nodheast Open Area

Rev I Memp;_ DepoH_nn FP.kJ FU

Units Parameter Name

_RENE

;urlae_ _tls

_NDENO(1.2.:_:.d)PYNENE

_urfae.e W_

M_ FLUORANTHENE

MGJ1. PHEN_fHRENE

J_, Soils

_2-ETI-P__H_I._ P Hn-_a_TE

M_KG BENZ'(L BUTYl_ PHT_TE

Maximum IArlthmetic Mea,

Minimum

Detected Detected Detected

Concentretmn Concentration Concentration

T T

ooo7 l o_, i o_7

2 1 00005 00005 00005

BaCkgroued

ConcenWation

2882

L 07OO

A
o_ 1 o_ 1 02 1

2 1 2 2 2 0480

02 O_ 02 1100

0 01

1

001

00O3

0 07

0 01

01

0 O2

1

01

001

1

0009

0 003

007

0 8O5

01

OO2

1

0114

0 OO3

00O4

001

0003

02

04

0008

0 O05

0 O04

002

00O6

02

07

00O8

001

1

0 004

0 002

0 07

00O08

01

0 02

1

0 OOO4

MGtKG 1.1 _2.2-TETRACHLOROETHANE 9_ 9 t 2 I 0001

M_G BENZENE _9 2 0 004

MG_G METHYl. ETHYL KETONE (2-BUTANONE) 9 8 0 005

MG/_G TETRACHLOROETHYLENE(PCE) 9 3 0 002

MG/KG TOTAL 1.2-O]CHLOROETHENE 9 1 0 2

MG_G TRICHLOROETHYLENE _TCE) 9 2 0 004
_INYL CHLORIDE 0 008

Note Data evakmted includes _ dUp_ates and normal sampk_ (2 f_t and below)

rng/_ = m_rams pa¢ k_am

mg/L = m_ms per 411e_

0 OO2

0 O02



702 318

Figures



70 _.. 319

?
"7

II.

-o
o_

U-

:m

D
t_

T.

t.)
tU

<[
0

<

/
/

!

f

/

i#

-/

I

t_
t,
I

' , /# I

....... . ....... " ...... . ...... J _

, ----..........................:.............._..........

N

A

LEGEND

..... DUNN FIELD PERIMETER

AREA EXTENTS

FIGURE 8-1

Area Designations at Dunn FLeld
Rev 0 Memphis Depot
Dunn F=eldRI

" CH2MHILL -_



0
¢-,./

o
£.,,.

0

/

\
\

\
\

\
\

\

//

/



_f

©

©

©
©
©

©

©
©

÷

©
©©
©

@

©

©
©©

©

©

©

©

© © © ©
C

÷

m

©

©

C

i_i o -_,ii li!i
Him|

_,_ ._ ® •N

Zzz
9,,,_

_-_ U
_-<_
,,, UJ UJm

_o
_0>
Eu) z_:

J



f

C_

©
- ©

©

©

© ©

© © ©

©

©
©

©
©©

© © ©

©
©©

©

©

©

©

J



c_

f

o,¢

©

o

©
©

©
©
©

©

© ©

©
©

©©

© ©
©

© ©

@

©

\

J



0
L'-

f

©

©
©
©

©

©

©

©

©

©
©©
©

©

@

©

©

©
©©

©
©

©
© © © ©

C

HHH

--ry' E

"-" z

_oo
I.,=_

_0_

_I LU0-

_-' i¢ I"- _

__oo_
u.>Z_



l,t'_

c_
o

f

©

©

©
©
©

©

©
©

©

©
©©
©

@

©

©

©
©©

0

©

©

©

© © ©

©

©

_u

J



c_
o

©

©
©
©

©

©

©

©

©
©©
©

©

@

/

©

©

©
©©

0

®

©

© © ©

©

©

C

©

h

J



702 327



702 32g

9.0 Baseline Risk Assessment for Northeast
Open Area

9.1 Human Health Evaluation for Northeast Open Area

The Northeast Open Area is over 20 acres in size, and includes Sites 19, 20, 21, 60, 85,

Location G, Location H, and a surface drainage ditch system (Site 50).

The exposure unit concepts used for this evaluation are similar to those used for the Main

Installation, and described m Section 7.0. Figure 9-1 presents the two exposure units

identified in the Northeast Open Area: the Area-wide exposure unit, and the surrogate site

selected around Sites 60/85 (Former Pistol Range and Temporary Pesticide Storage Shop) as

a high-end exposure representative of a reasonable upper-bound estimate of the

exposure/risks from the Northeast Open Area for different exposure populations identified.

The exposure populations evaluated include future industrial and utility workers,

recreational users, and future hypothetical residential receptors.

Section 7.1 presented the approach for the surrogate site selection. The site presenting the

highest PRE risk ratio within the Northeast Open Area was selected as the surrogate site.

The PRE results used as the basis for the surrogate site are presented in Appendix C-2.

A major portion of the Northeast Open Area is occupied by approximately 20 acres of open
space and lightly wooded areas. Surface and subsurface soil samples collected within the
Northeast Opens Area, associated sites listed above, and the two surface water and

sediment samples collected from the drainage ditches are included in this nsk analysis.

The Northeast Open Area as an exposure unit was evaluated for exposures to

current/immediate future maintenance workers, future industrial and utility workers, and
future recreational adult and ctuld users. A future utility worker exposure was evaluated for

Sites 60/85 in addition to the default Industrial worker exposure. RGOs were calculated for

COPCs presenting risks above the upper limit of the acceptable range of 10 .6 to 10 -4within
the Northeast Open Area and/or Sites 60/85 risk estimates. Groundwater under the

Northeast Open Area is addressed in Section 15.

9.1.1 Selection of COPCs for Northeast Open Area

Analytical data from the samples collected were used for the risk assessment. The media of

interest were soil (surface and subsurface), sediment, surface water, and groundwater.

Groundwater is discussed in Section 15 Samples collected (see Figures 8-2 through 8-7)
from the following were used for selection of COPCs.

• The surface soil samples were collected from the wooded and open areas, including the
pistol range;

• The soil column samples were collected from the sample locations at the boundaries of
the Northeast Open Area; and

\IPEACHTREE_PROJI148071_RI REPORT_REV 1 DUNN FIELD RI REPORT_SECTION 9_SECTION 9 REV'2 DOC 9-1
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• The sediment and surface water samples were collected from drainage ditches within
the Northeast Open Area.

The concentrations of all detected chemicals in soils, sediment, and surface waters at the

Area and/or surrogate site levels were compared against background values (discussed in

Section 3.0, Table 3-8) and health-based criteria (i.e., Region III RBC), as described in Section

7.0. COPCs for surface soil, subsurface soil, sediment, and surface water are presented in

Tables 9-1 through 9-4, respectively. A more detailed table showing human health screening

criteria by medium and the results of the COPC selection screening is provided in Appendix
D.

A total of 9 surface soil samples were analyzed for VOCs (one duplicate); where as 16

surface soil samples were analyzed for SVOCs, pestacides, and inorgamc chemicals (2

duplicate samples). All of these samples were combined to evaluate risks from surface soil

from the Northeast Open Area. The COPCs for the surface softs are antimony, chromium,

lead, thalhum, dieldrin, TCE, and 1,1,2,2-PCA. A total of 20 samples were analyzed for

VOCs (2 duplicates), from subsurface soils in the Northeast Open Area. The COPCs for the

Area subsurface soils are 1,2-DCE, methylene chloride, TCE, total xylenes and 1,1,2,2-PCA.
COPCs for soil column exposures are a combination of both surface and subsurface soil

COPCs. A total of 2 surface water and 2 sediment samples were collected from the

Northeast Open Area. The COPC for the sediment is dieldrin, and the COPCs for the

surface water are dieldrin and phenanthrene.

9.2 Exposure Assessment for Northeast Open Area

The regional land use within a 3-mile radius of the Depot is presented in Figure 2-17. The

historical activities in the Northeast Open Area can be generalized as grounds maintenance,

personnel training in the pistol range area, and recreational use of the open and wooded

areas. Interim pesticide storage activities were reported for the pistol range area. Cement-
lined drainage ditches are situated in the northeastern portion of the site. The following

discussion presents a CSM for the Northeast Open Area, and potentially exposed human

receptors under current and future land use scenarios.

9.2.1 Conceptual Site Model and Fate and Transport Overview

Figure 9-2 presents the conceptual site (exposure) model for the Northeast Open Area. Each
of the components of a CSM is discussed below, including the primary and secondary

sources of contamination, primary and secondary release pathways, mechanisms, potential

receptors, and routes of exposure.

The primary sources of COPCs in the soil at the Northeast Open Area are suspected to be

the pesticides applied to the grassy areas within the vicinity of the pistol range, as well as

the rest of the wooded areas. Although temporary pesticide storage was reported, no site-

specific elevation of pesticide concentrations was observed around these sites (see Figure 8-
4). Lead at elevated concentrations from spent bullets m the Former Pistol Range was mixed

with soils in the wooded area. Another form of release is the surface runoff of pesticides and

herbicides from the grassy areas around the ditches. Dieldrin was detected in the ditch

samples at low levels, which could be from local surface runoff.

_,_PEACHTREE_PROJ_14807 I_RI REPOR]3REV 1 OUNN FIELD RI REPORT_SECTION 9/SECTION 9 REV2 DOC 9-2
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Specific migration pathways for VOCs are as a concentrated liqmd from a disposal site,
leachate from soil via water infiltrating from the surface, volatihzation into amhient air or
indoor budding air from surface contamination or subsurface sods after disturbance or

exposure, or, if contaminants exist in surface soil, entrainment w_th dust particles.

Volatilization is perhaps the more prominent migration pathway for the Northeast Open
Area These migration pathways tend to significantly reduce surface soil VOC levels wtthm

a short period of time (hours to days) after the release to surface soil. Therefore, VOCs are

rarely found in surface at concentrations above screening critena at sttes with historical

operations. However, low level (near detection hmtts of 10 ug/kg) VOCs may be detected
as artifacts in surface soil.

Chemicals that tend to remain bound to sod particles (e.g. SVOCs, inorganic chemicals) in

the surface soil could migrate through erosion to low lying areas such as drainage ditches

and accumulate in the sediments. These potential migration pathways were evaluated by
sampling various media at the site, and are further discussed below.

Since pnmary migration pathways for chlorinated pesticides, SVOCs, and inorganic
chemicals are through surface runoff and/or dust emission to air of particulate bound

COPCs, samples were collected from drainage ditches to determine if any of the site COPCs

are present in the ditch bottom sediments. The dust emission pathway was included to

assess possible exposures to dust-borne COPCs, as addressed in the following dose and risk

estimation portions of this risk assessment. No other potential migration pathways are
identified for surface soil COPCs.

Chlorinated solvents were detected in subsurface soil samples collected closer to the

Disposal Area in the southwest comer. These COPCs are highly soluble and, hence, mobile

into the groundwater underneath; and because they are also highly volatile, they could

become air-borne. The migration to groundwater is evaluated using monitoring data from
wells. The potential for contmued leaching was also evaluated for these subsurface softs.

The potential for volatilization and entry into air is evaluated as part of the inhalation
exposure pathway in this risk evaluation.

Potential exposure points onsite include areas where human activities and/or ecological
receptor occurrences are likely and could result in physical contact with one or more

contaminated media. Most of the Area is inactive and the current human activity here is

limited to maintenance workers performing routine actw_ties such as lawn mowing, weed
cutting, and maintenance in the Northeast Open Area The potential for direct human

exposure depends on the presence of exposed contaminated surface sod and the types of
activities within the contaminated areas. Pavement and grass cover hmit direct human

exposure. Much of the surface area ts covered by grass, so exposures to soils could occur

during maintenance activities. Since the subsurface soil CVOCs are from historical disposal

activities, potentml release to ambient air could be occurrmg from the subsurface media.

However, soils m the area are clayey, relatively low porosity, and high density and the
contaminated area is approximately 15 feet bgs; these factors serve as barners to the free

release of the CVOCs. However, low-level ambient releases could be occurring. As a result,

inhalation exposure to the CVOCs in the ambient air is a potentially complete pathway for
the human receptors in the area, such as maintenance workers. The mdoor and outdoor air

emissions from the surface and subsurface VOCs were modeled using ASTM-RBCA Model
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(GSI, 1998), and risks were estimated (see Appendix G) for various receptors. Most of the

default assumptions included in the model were used for the air release estimates.

Current and future exposures were evaluated assuming unrestricted land use. Exposures

under a future land use are therefore assumed for recreational receptors using the open and

wooded areas, maintenance and industrial workers, and future residential receptors (CH2M

HILL, 1999e). The maintenance, industrial, and utility workers can work anywhere m the

Area and therefore can be exposed to the larger exposure unit. However, Sites 60/85 were

used as a surrogate, potential RME site to evaluate both the industrial and utility workers'

exposures. Based on the nature of the buildings in the area and planned reuse activities

described in The Memphis Depot Redevelopment Plan (The Pathfinders et al., 1997), the site

is likely to remain recreational. Potential exposure routes for the maintenance worker

include incidental ingestion and dermal contact with surface soil, sediment, and surface

water, and inhalation of particulate emissions via dust from surface soil. Due to the

presence of pavement and established grass cover over the Northeast Open Area, dust

generation is anticipated to be limited.

9.2.2 Potentially Exposed Population and Identification of Complete
Exposure Pathways

Currently the wooded areas m the Northeast Open Area are not in use and the facility is

inactive. Potentially exposed populations under current conditions include maintenance

workers occasionally cutting grass. Based on the overgrowth of the grass and weeds in some

of the areas, the site may not be under a regular maintenance program. Under foreseeable

future conditions, potentially exposed receptors could include maintenance workers, similar

to those identified under current land use. A future redevelopment plan, entitled the

Memphis Depot Redevelopment Plan, was developed in May 1997 by The Pathfinders and

indicated that the Northeast Open Area could be opened for pubhc use as public Open

Area/Park based on the attractive physical attributes this area offers Thus, this area future
land use could include either industrial or recreational use. Since public access is allowed, it

is reasonable to assume site may be used as a residential area at a future time. Therefore, an

assumption was made that this site may be available for unrestricted land use, which could

include residential use at some point in the future. Therefore, current and future potentially

exposed populations could mclude mdustrial workers, recreational visitors, and residential

receptors.

For conservative risk estimation purposes, future workers are assumed to contact soils on

grass areas routinely on a daily basis, during their entire exposure duration (25 years). A

general description of activities to be performed by a maintenance worker within Dunn

Field was provided in Section 7.0.

As noted prewously, future base redevelopment recogntzes the Northeast Open Area for

use as public open space area. The Area may be converted to a public open space that will

be used for recreational purposes by the public in the area. In addition, this land use would

require workers to spend more time performing maintenance duties. Potential exposures

Routes of exposure include incidental ingestion, dermal contact, and inhalation of dust from

surface soils, inhalation of volatiles from subsurface soil, and ingestion of and dermal

contact with sediments/surface waters. Exposure factors used were the default values for

industrial workers from the Exposure Factors Handbook (EPA, 1997c) and other published
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sources as referenced m Appendix H. Under these assumptions, this hypothetacal receptor
category would represent the maximum or most conservative degree of exposure that
would be associated with tins site

If Dunn Field is released for unrestricted land use, potential future use of the Northeast

Open Area will hkely remain public recreational park area. For conservative risk estimation

purposes, the area is assumed to be used for industrial use purposes. Also, a hypothetical

residential use scenario was evaluated for comparison purposes during risk management
decisions.

Based on The Memphzs Depot Redevelopment Plan (The Pathfinders et al., 1997), future

recreational use of the Northeast Open Area is very likely. Hypothetical future industrial,

recreational, and residential (surrogate site) receptors were evaluated for their potential
exposure to soils, sediments, and surface waters. Exposure factors used were the default

values for recreational visitors from the Region IV Supplemental Gmdance (EPA, 1995) and

other published sources as referenced in Appendix H. Recreational receptors included for
risk estimation are adults, youths, and children.

The nearest residential areas in the vicinity of the Northeast Open Area are to the northeast,

across Persons Avenue, and east, across Hays Street. The only potentially complete
exposure pathway for offsite residents is inhalation of air-borne particulate emissions from
surface soil and volatihzed CVOCs from subsurface soil. Evaluation of the inhalation

pathway for a hypothetical future onslte resident is protective against potential offsite
residential exposure.

Table 9-5 summarizes potential current and future exposure pathways for the Northeast

Open Area. Receptors were conservatively selected to be protectwe of the relatively lower

exposure receptor population for quantitative risk evaluation for this Area Appendix E

compares each potential receptor to the selected representative exposure scenarios to ensure
that selected exposure scenarios are protective against all potential current and future

exposures. Under these assumed conditions for exposure under current and future land use,

the receptor groups that were considered in deriving estimates of exposure and health risk
for the Northeast Open Area were as follows:

• Current/immediate future onsite maintenance worker;

• Future onsite commercial/industrial worker;

• Future onslte recreational adult, youth, and child;

• Future residential adult and child assuming unhmited land use (at Site 60/85); and
• Offsite residential inhalation exposure to VOCs m site soils.

A residential scenario for the Northeast Open Area is evaluated using the surrogate site (Site
60/85) for a conservative risk evaluation using PRE results, as discussed below in Section
9.8.

9.2.2.1 Maintenance Worker

Recreational land use requires grounds maintenance, and the Northeast Open Area was
evaluated for a future maintenance worker in this risk assessment All data sets were

combined for these pathways (area-wide). A default future maintenance worker is assumed

to have a soil ingestion rate of 50 mg/day, for 50 days per year (once a week; best
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professional judgement), with an exposure duration of 25 years. A soil ingestion rate is
assumed to be similar to default industrial worker, as the area is mostly wooded and other

areas are grass covered, and direct contact with soils is likely to be mimmal. Therefore, a

soil ingestion rate assumption of 50 mg/day is adequately protective for a maintenance

worker involved in facility upkeep related work. Dermal contact with soils was estimated

for the exposed skin area (2,679 cm2/event) on hands, feet, and face. Dust exposure intake

estimations were based on an inhalation rate of 20 m3/day for a workday of 8 hours/day.

Surface media exposure factors and their associated sources/justification are discussed in

Section 7 and presented m Table 7-4a

Based on occupational duties, it is assumed that a maintenance worker spends 4 hours of an

8-hour workday in contaminated areas of the Northeast Open Area, so half of the total

incidentally ingested soil is assumed to come from the contarmnated soil. Thus, the fraction

ingested (FI) or exposure time (ET) term of the dose estimates is 0.5. Site-specific factors

used for exposure frequency and duration as discussed above (e.g., 1/2a work-day) are based

on best professional judgment. Exposure factors and the rationale for their selection are

presented in Secbon 7.0, Tables 7-4a and 7-4b and in Appendix H.

9.2.2.2 Industrial Worker

Because future land use is open for other industrial uses, default exposure scenarios were

evaluated for a future industrial use of the Northeast Open Area. A default future industrial

worker is assumed to have a soil ingestion rate of 50 rag/day, for 8 hours a day, for 250 days

per year, with an exposure duration of 25 years. Dermal contact with soils was estimated for

the exposed skin area (2,679 cm2/event). Dust exposure intake estimations were based on an

inhalation rate of 20 m3/day for a workday of 8 hours/day.

9.2.2.3 Recreational Adult, Youth, and Child

Surface soil exposure to a recreational visitor is expected to occur at the site if it is converted

to a public park. On the basis of this receptor's expected activities, such as picnics, it is

assumed that the adult, youth, and children visitors would have the potential for direct and
indirect contact with surface soils at the wooded area.

Adults and youths are assumed to have an ingestion rate of 100 mg/day of sediment and

surface soil. The inhalation exposure is for 4 hours during a single event at an inhalatmn

rate of 20 cubic meters (m3)/day.

Recreational adults are assumed to wear casual clothing. The assumed surface area is 5,049

cm2/event. The adherence factor of 0.03 mg/cm 2is assumed. This scenario is conservative

based on the assumptaons of sod ingestion rate, the large surface area exposed, and the

extended duration of exposure over a 30-year period.

The youth are assumed to have an exposed surface area of 4,478 cm2/event. The adherence

factor of 0.15 mg/cm 2 is assumed, due to a higher amount of physical activities (e.g.,

engaging m sports and walking along the ditches). This scenario is conservative based on
the assumptions of soil ingesbon rate, the large surface area exposed, and the extended

duration of exposure over a 10-year period.

The default child for the recreational scenario may be male or female, between I and 6

years of age, the exposure duratton is expected to be throughout the entire 6 years. It is
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assumed the child Is exposed to surface soils by playmg for 2 hours per event. Events are

assumed to occur 2 days a week during warmer months of the year, which can be 8 months

of the year, for a total of 64 days per year. Realistically, younger children would not be at

the wooded areas for 2 hours at a time. The assumed surface area is 2,351 cm2/event. The

adherence factor of 0.15 mg/cm 2 is assumed. On the barns of this receptor's expected
activities, it is assumed that the recreational child would have the potential for direct and

indirect contact with surface soils. Typical behavior of the children (e.g., running, playing,

and rotting in the soil, sand, or grass) is expected, and would involve some physical
disturbance of the surface soils, resulting in the generation of dust. The default inhalation

rate of 15 m3/day results m an inhalation rate of 2.5 m3/event. The default soil ingestion
rate of 200 mg/event has been assumed for the child receptor in the area, and should be
sufficient for this risk calculation.

This is a very conservative scenario based on the assumed high frequency of playtime, the

large surface area exposed, and the default inhalation and ingestaon assumptions. Exposure

factors and the rationale for their selection are included in tables in Appendix H.

The exposure assumptions for a recreational child for sediment and surface water exposures
were adapted from default factors and Region IV guidance. Exposure factors and the

rationale for their selection are included in tables in Appendix H

9.2.2.4 Residential Scenario

The onsite residential risk evaluation is included as part of the surrogate site risk assessment
below in Section 9.8.

A default exposure scenario was evaluated for offsite air-borne VOC releases from surface

and subsurface soil contatmnation m the Northeast Open Area. The offsite resident's

exposure is assumed to be through inhalat,on of volatdes and dust coming from the site.

Inhalation rates for noncarcinogenic chemical-related intake estimates of 20 m3/day and 15

m3/day were assumed for an adult and a child, respectively. Further details of the exposure
factors are included in Appendix H.

The results of the quantitative exposure analysis (dose estimates), along with the risk
calculations, are mciuded in Appendix G.

9.2.2.5 Exposure Quantification

The EPCs were the UCL 95 percent concentrations for sediment, surface water, and surface
soils. EPCs are either the UCL 95 percent estimates or maximum concentrations for the

COPCs detected in the surface and subsurface soil, sediment, and surface water. The UCL95

normal value was used in place of the maximum detected value for dieldrin for surface

soils. A description of the UCL 95 percent calculation is provided in Appendix F.

The ambient and indoor air concentrations were estamated for VOCs using the average

concentration across various soil depths from the surface to the water table (soil column) as

the input into the RBCA model (GSI, 1998). Further details of the model input and output
printouts, and exposure assumptions, are included m Appendix G.

The estimated EPCs are listed in Tables 9-6 through 9-9. The dose (intake) was estimated for
each of the complete exposure pathways (see Appendix G).
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9.3 Toxicity Assessment for Northeast Open Area

Table 9-10 presents the toxicity factors for COPCs, and the WoE classificat*ons for each.

Detailed information on the basis of toxicity classification and the uncertamty associated

with the listed toxicity factors based on the EPA toxicity database are presented in the

master toxicity tables (see Tables 7-7 and 7-8). All toxicity values used for the COPCs are

chronic values Acute and subchronic values are deemed inappropriate for use based on the

long-term exposures assumed for dose estimations

Toxicity factors of the Northeast Open Area sediment and surface water COPCs, and the
surface and subsurface soils, are listed in Table 9-10. Oral CSFs are available for dieldrin,

methylene chloride, TCE, and 1,1,2,2,-tetrachloroethane. Inhalation CSFs are also available
for these COPCs as well as for total chromium The oral RfD values are available for

dieldrin, antimony, total chromium, thallium, 1,2-DCE, methylene chloride, TCE, and total

xylenes. Inhalation RfDs were available for total chromium and methylene chloride.

Oral toxicity factors were adjusted by the gastrointestinal dermal absorption (ABSGI) factors

to account for differences m absorption efficiency. These adjusted toxicity factors are used

for comparisons with dermal retake estimates. These values can be found in Table 7-10.

Twelve carcinogenic and 7 noncarcinogenic morganlc and organic chemicals were identified

as COPCs at the Northeast Open Area and the North Plume. All of the chenncals were

analyzed for their potential toxicity contribution to represent the combined effect of all site-
related chemicals.

The toxicity equivalency factors (TEFs) for various carcinogenic PAHs were selected from

EPA Reg*on IV and EPA's provisional guidance (EPA/600/R-93/089) and can be found in

Table 7-9. They were selected and applied to the toxicity factor for benzo(a)pyrene (B(a)P) to

estimate risks from individual PAH compounds Alternatively, TEFs may be applied to the

concentration of individual PAH compounds to convert them to B(a)P concentration, a

pract*ce recommended by EPA Region IV. However, since other less toxic PAHs often occur

at higher concentrations than B(a)P, to present individual contributions to the total risk,

TEFs were applied to the toxicity factors.

EPA RAGS guidance recommends discussion of chemicals without toxicity factors. Of the

COPCs, only lead did not have toxicity criteria. However, lead was addressed by comparing

detected concentrations with target levels. The soil target concentrations protective of an

adult worker were calculated using EPA's Technical Rewew Work-group (TRW)

recommended lead model (EPA, 1996a).

9.4 Risk Characterization for Northeast Open Area

The methodology used for risk and HI calculat*ons is described in Sect*on 7.0, and risk and

HI calculations are included m Appendix G. The carcinogemc risks and noncarcinogenic HI

results from Appendix G are summarized in Table 9-11. A set of histograms of the risks and

His is presented in Figures 9-3 and 9-4. The Northeast Open Area was evaluated as one

exposure unit. Workers and residents were assumed to have equal possibility to randomly

contact any area of an exposure unit with exposures occurring over long-term, and the EPCs

were protective estimates of the average concentration (e.g., UCL95%) within an exposure

unit (EU), for example the Northeast Open Area These are conservative assumptions since
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most sod is covered by grass interspersed with hghtly wooded areas, restricting direct
contact with soil.

For the surface soil, risk to an onslte maintenance worker was estimated to be 6 x 10-7,

which Is below the acceptable range of I to 100 in one million (10 -6 to 10.4). The
noncarcinogenic HI of 0.004 is well below the standard threshold of 1.0. Given the

conservatism inherent in the assumptions and parameter values used in this analysis, these
results suggest that no significant nsks of adverse health impacts exist at this site for
maintenance workers from exposure to surface soil.

The ELCRs from sediment and surface waters to a maintenance worker from the Northeast

Open Area are estimated at 3 x 10_ for each. These carcmogenic risks are far below the

acceptable range of I to 100 in one milhon (10 -6to 10.4). The noncarcinogenic His are

estimated to be 0.00009 and 0.0001, respectively. Thus, maintenance worker exposure to the

site sediments and surface waters is not a concern, given that the risks and His are below
acceptable limits.

Combined risks from surface soil, sediment, and surface water exposure pathways for the
maintenance worker resulted in a total ELCR of 6 x 10.7 and a total HI of 0.004. The

cumulative surface media exposure is within acceptable limits stated above.

The ELCR to a future hypothetical onsite industrial worker from the surface soils was

estimated to be 5 x 10"6,primarily due to dieldrm. The estimated risk is within the 104 to 10 .4

acceptable range. Total noncarcinogenic HI was estimated at 0.04, which is well below the

value of 1.0. Given the conservatism mherent in the assumphons and parameter values used

in this analysm, these results suggest that no significant risks of adverse health impacts exist
at this site for future industrial/commercial workers from exposure to surface soil.

The estimated ELCRs to an industrial worker from sediment and surface waters are I x 10-7

and I x 10 "7,respectively. Both are within the acceptable risk limit range of 10-6 to 10.4. The

noncarcinogemc His are 0 0004 and 0.0005, respectively, both of which are well below 1.0.

Thus, the Northeast Open Area sediments and surface waters do not pose a health threat to

future industrial workers, despite the conservative exposure assumptions used.

Combmed risks from surface soil, sediment, and surface water exposure pathways for the
industrial worker resulted in a total ELCR of 5 xl0- 6 and a total HI of 0.04. The cumulahve

surface media exposure is w*thin acceptable hmits stated above. Inhalahon risks associated
with volatilization from subsurface soils are discussed at the end of this risk

characterizahon. Since a worker can spend the enhre workday either indoors or outdoors,
only outdoor exposure to ambient air was included in the cumulative risk estimations. The

exposure to indoor air to an office worker is included below.

A utility worker exposure was evaluated using soil concentrations in surface and

subsurface soils. No subsurface soils were evaluated for the surrogate site selected.

Therefore, both industrial and utility workers were evaluated using Area-wide data. The

total ELCRs to an industrial worker and utility worker from mixed soil are estimated to be 4
x 10-6 and 7 x 10-7, respectively, primarily from dieldrin in surface soil. The estimated risk

level of the mdustrial worker is well withm the acceptable range of 104 to 104 Total
noncarcinogemc His for these receptors were estimated well below a value of 1.0. These

results suggest that no significant risks of adverse health impacts exist at this site for
Industrial and utility workers from exposure to subsurface soil.
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The total ELCR to a recreational adult from the surface soil at the Northeast Open Area is

estimated to be I x 10 -6. The estimated risks are associated with ingestion of dieldrin.

The estimated risk level is well within the acceptable range of 1@6 to 104 , typically

considered adequately protective of public health. Total noncarcinogenic HI was estimated

at approximately 0.01, which is well below the value of 1.0. These results suggest that no

significant risks of adverse health impacts exist at this site for future recreational adults

from exposure to soil.

The ELCRs from sediment and surface waters to a recreational adult at the Northeast Open

Area are estimated at 2 x 1@7 and 3 x 1@7, respectively. The carcinogenic risks are below the

acceptable range of I to 100 in one million (1@6 to 104). The noncarcinogemc His for the

recreational adult are estimated to be 0.0006 and 0.0009, respectively. Thus, recreational

adult exposure to site sediments and surface waters is not a concern, given that the risks and

His are below acceptable limits.

Combined risks from surface soil, sediment, and surface water exposure pathways for the
recreational adult resulted in a total ELCR of 2 x 1@4 and a total HI of 0 01. The cumulative

surface media exposure to a future recreational adult is within acceptable limits stated
above.

The total ELCR to a recreational youth from surface soil is estimated to be 9 x 1@7, primarily

from dieldrin. This risk level is well within the acceptable range of 1@6 to 1@4, typically

considered adequately protective of public health. Total noncarcinogenic HI was estimated

at approximately 0.02, which is well below a value of 1.0. These results suggest that no

slgnfficant risks of adverse health impacts exist at ttns site for a recreational youth under

existing conditions from exposure to soil.

The ELCRs from sediment and surface waters to a recreational youth at the Northeast Open
Area are estimated at I x 10 -7and I x 107, respectively. The carcinogenic risks are below the

acceptable range of I to 100 in one million (1@6 to 104). The noncarcinogenic His for the

recreational youth are estimated to be 0.0009 and 0.001, respectively. Thus, recreational

youth exposure to the site sediments and surface waters is not a concern, given that the risks

and His are below acceptable limits.

Combined risks from surface soil, sediment, and surface water exposure pathways for the

recreational youth resulted in a total ELCR of I x 1@6 and a total HI of 0.02. The cumulative

surface media exposure is within acceptable limits stated above.

The total ELCR to a recreational child from surface soil is estimated to be 2 x lff 6, mostly

from dieldrin. This risk level is well within the acceptable range of 10-6 to 1@4, typically

considered adequately protective of public health. Total noncarcmogenic HI was estimated

at approximately 0.1, which is below a value of 1.0 These results suggest that no significant
risks of adverse health impacts exist at tins site for a child under existing conditions from

exposure to soil.

The ELCRs from sediment and surface waters to a recreational child at the Northeast Open

Area are estimated at 3 x 10 -7and I x 1@7 respectively. The carclnogemc risks are below the

acceptable range of I to 100 in one million (1@6 to 1@4). The noncarcmogemc His for the
recreational child are esthnated to be 0.005 and 0 001 for sediment and surface waters,

respectively. Thus, recreational child exposure to site sediments and surface waters is not a

concern, given that the risks and His are below acceptable limits.
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Combined risks from surface soil, sedmlenL and surface water exposure pathways for the
recreational child resulted in a total ELCR of 2 x 10 .6 and a total HI of 0 1. The cumulative

surface media exposure is within acceptable hmlts stated above.

Inhalation of VOCs within the soil column was estimated using the Risk-based Corrective

Action (RBCA) model from ASTM (GSI, 1998). Using the model, an lnhalahon ELCR
(volatiles in mixed soil) for ambient air to the industrial worker was I x 10 .7 and

noncarcinogenic HI was estimated at 0.0001, whereas risk was 5 x 10 -10and HI was 0.000004

for the utility worker. Inhalation of indoor air by a hypothetical future industrial worker
was estimated to have an ELCR of I x 10.5 and an HI of 0.009.

The model estimated offsite residents' risk from inhalation of vapors from the site as
x 10_and the HI as 0.00002. Overall inhalation risks and HI to offsmte residents are

negligible.

3

Risks and His to maintenance workers, uhlity workers, and recreational receptors were all

below the industrial worker risk levels. These risk levels are well wittun the acceptable

range of 10 .6 to 10 -4, typically considered adequately protective of public health. The

total noncarcinogenic HI was also below a value of 1.0. These results suggest that no

significant nsks of adverse health impacts exist at this site for any of the receptors identified
as potentially occurring under current or future land use conditions. Risks to offsite

residents from inhalation exposure to COPCs from the Northeast Open Area are negligible.

9.5 Health-based Evaluation for Lead

The maximum recorded lead concentration in surface soil at the Northeast Open Area is

2,100 mg/kg, with an estimated arithmetic mean of 196 mg/kg. All concentrations except

the maximum are below a residential exposure-based screening level of 400 mg/kg and an

industrial worker exposure-based target concentration of 1,536 mg/kg. The lead is possibly
associated with spent mumhons casings in the firing range, as the elevated concentrations
were limited to this area. However, the maximum observed lead levels at the site are

expected to pose health hazards for any of the receptors mentioned because both screening
levels have been exceeded.

The lead risk evaluation for the Northeast Open Area was based primarily on a limited

number of samples collected from the backstop area of the pistol range. Since lead in the
form of spent bullets could randomly land in any give area within the pistol range,
occurrence of lead in soil associated with bullets could be difficult to characterize with

certainty. Thus, there is some uncertainty associated with the soil lead concentration

estimates due to the limited samplmg and characterization of this site, where there could be

other areas with higher lead concentrations that were not idenhfied However, lead m

metallic form (e.g., bullet casings) is less soluble, and more stable, thus hkely to not leach, or

absorbed when ingested, which also contnbutes to uncertainty, where the actual doses
could be lower than those assumed in this evaluation.
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9.6 Uncertainty Analysis

Section 7.0 presents the general concepts and sources of uncertainty at a given site. The

following are the major points pertaining to the Northeast Open Area.

9.6.1 Contaminants of Potential Concern

Data were collected from 1996 to 1999. Many of the COPCs, such as PARs and metals, were

also detected in background soils. Dieldrin was not used in the pistol range operations;

however, it was applied as part of routine maintenance of the grassy areas, which are not

directly related to the site operations within Dunn Field. Likewise, site-wide data statistical

evaluations indicated that the contaminants were slrmlarly distributed in the background

samples.

Surface soils in this data set were defined as those from 0 to 2 feet The EPA defines a

surface soil as being in the 0- to 1-foot range Most of the contaminants at this site have been
located in the first 6 inches of the soil. Therefore, there is some added uncertainty in the

actual concentrations of contaminants evaluated because the 2-foot interval was analyzed.

Soil samples collected were associated with suspected activity areas. Subsurface
contaminahon observed is associated with the southwest area next to the Disposal Area,

and could be associated with disposal activities.

The drainage ditch in the Northeast Open Area is dry most of the year and is cement-hned.
The surface water COPCs were dieldrin and phenanthrene, both of which have low

solubility, indicating they may be associated with suspended particulates.

The surrogate site was selected based on the highest PRE in surface soil. The subsurface soil

was not sampled at this site, as the soil-gas data did not have elevated soil gas readings.

9.6.2 Exposure Assessment

There are no routine exposures under current conditions other than occasional maintenance

achvities. Most of the area within the Northeast Open Area is wooded or grass-covered.
Some of the samples collected were from grassy areas, which were assumed to be readily

available for exposure. There are no human receptors in the Northeast Open Area, as

mentioned previously, and this site is not currently planned to be used for residential

purposes, however, the future reuse may include such a use. The proposed future

redevelopment plans for this area of Dunn Field proposed by Pathfinders study for the

wooded or grassy areas within the Northeast Open Area is as a public open space. Thus,

future exposure population also include recreational users from nearby resldenhal areas.

Utility and future industrial worker exposure to the subsurface soil becoming surface soil is

a conservative risk estimation scenario that would apply to the surrogate site if samples

were collected m and compounds were detected in subsurface soil. However, in the case of

the Northeast Open Area where 20 subsurface soil samples were collected, none were

located within the surrogate site area. The soft-gas data collected for the entire Dunn Field,

and in the Northeast Area in particular, d_d not indicate subsurface buried wastes within

this surrogate site. Therefore, no subsurface soil samples were collected. Most of the

quantitative exposure values such as exposure frequency (EF) and exposure duration (ED)

are assumed values, and actual likely exposure of a receptor is not known. Most of the

uncertainty within risk assessments is attributable to this exposure quanhtation step. The
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RBCA model used for air estimations assumes default soil properties, which are

conservative, compared to the site-specific soils that are clayey m nature. Also, the reduchon

m the VOCs at the source with tame is not accounted for in the model assumptions.

9.6.3 Toxicity Assessment

The toxicity criteria used are those recommended by EPA through the toxicity databases;

therefore, the uncertamty associated with toxicity assessment is pre-determined by the

methods used and the studies selected by EPA in calculating these toxicity factors. The

quantitahve uncertainty factors (UF) associated with toxicity factors are included in the

master toxicity factors tables (Tables 7-7 and 7-8). Some of the primary sources of

uncertainty are listed here. Most of the toxicity factors are based on studies from animals

extrapolated to humans using arbitrary assumptions (e.g., UF, or modification factor [MF]),
which mtroduces a major uncertainty. In extrapolatmg from carcinogenic dose to estimate

slope factor, no threshold for toxicity is assumed. Some of the metal toxicity factors are

based on evidence of toxicity from occupational exposures (e.g., chromium) involving a

high level of exposures to chromic acid fumes and air-borne particles. Application of these

data to environmental exposures introduced substantial uncertainty.

9.6.4 Risk Characterization

Tables 9-11 and 9-15 present risk and HI estimates for all media and receptors identified. As
noted previously, the risks and hazards estimated in tlus assessment are conservative.

Several scenarios were evaluated to simulate possible alternative future land uses for the

Northeast Open Area. The fact that samples were collected from biased locations within

suspected past activity/spill areas near warehouses adds to the conservatism of the

estimates. Thus, the samples evaluated in the combined assessment at the Northeast Open
Area represent the areas of highest contammation within the Area.

9.7 Remedial Goal Options

RGOs are the target concentration values for remedial alternative analysis. Achieving these

goals should actueve compliance with state and federal standards and satisfy NCP
requirements to ensure protection of human health and the environment at hazardous

waste sites. The RGOs calculated for the Northeast Open Area are in accordance with Risk

Assessment Gmdance for Superfund, Part-B (USEPA, 1991b) and EPA Region IV Supplemental
Guidance to RAGS (USEPA, 1994b).

The RGOs are developed only for the chemicals that are detected at the site at

concentrations either above the applicable state or federal standards or that present risks or
His above the acceptable levels "Acceptable" risks are defined as risk levels below 100 in

one milhon (10-*) or HI below 1.0, for either current or future exposure pathways analyzed
in the risk assessment.

The risk evaluations under future land use conditions included potential exposures of
maintenance, industrial, and utihty workers wIthm the Northeast Open Area based on

achwties observed to be applicable to the site. Offsite residential exposures to volahles and

dust from the site were also evaluated None of these exposure scenarios resulted m risks
above acceptable levels. Therefore, site-specific risk-based RGOs were not calculated for the
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site. Table 9-11 and 9-15 present combined risks and HI for all me&a in the Northeast Open
Area.

Groundwater underneath the Northeast Open Area has CVOCs exceedmg MCLs.
Groundwater from the site flows to the west and northwest, toward the Disposal Area,

which also has CVOCs at higher concentrations. Groundwater at Dunn Field is addressed

in Sections 14 through 16 and RGOs for groundwater are addressed In those sections. There

are no other media of concern within the Northeast Open Area.

Based on the results of the risk assessment, remedlal action objectives (RAOs) were

identified for the Northeast Open Area and are mcluded in Table 9-15A.

9.8 Human Health Evaluation for Sites 60/85

Sites 60/85 are the surrogate sites for the Northeast Open Area because they resulted in the

highest human health risk ratio during the PRE (see Appendix C). These site PRE risks and

HI ratios were high primarily due to dieldrin in surface soils at these sites.

9.8.1 Selection of COPCs for Sites 60/85

Six surface soil (0 to I foot deep) samples were included for analysis of SVOCs, and fewer

samples were analyzed for other chemical groups at Sites 60/85. The maximum detected

ehermcal concentration within this data group was compared against background

concentrations and the RBCs for direct exposure, as well as groundwater protection

concentrations (SSLs). Because these sites are located m the Former Pistol Range and

temporary storage area for pestacides, only surface soils were sampled for the initial

investigations and no subsurface soil data were collected for these sites, as the soil gas data

did not indicate the presence of buried wastes.

The COPC selection indicated that surface soils at these sztes contained lead and dieldrm

exceeding the background levels and comparison criteria (see Table 9-12 and Appendix C)

for direct exposures.

9.8.2 Exposure Assessment for Sites 60/85

Figure 9-1 depicts the s*tes and their relative locations within the Northeast Open Area.

Figure 9-5 presents the conceptual site (exposure) model for Sites 60/85. The concepts of EU
and the selection process used for Dunn Field were previously discussed in Section 7.0.

Based on these criteria, Site 60/85 is identified as the EU for future residential land use.

9.8.2.1 Potentially Exposed Human Population and Identification of Potentially
Complete Exposure Pathways

Dunn Field has been inactive since the closure of the Depot. There are no potentially

exposed populations under current conditions specific to this site.

Under assumed immediate future use conditions, maintenance workers for Dunn Field

involved in weed control and other maintenance-related achvlties could be present for

limited periods of time Although tins is a potentially complete exposure scenario, the

maintenance worker scenario was not quant, tative within this surrogate site due to:
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• The larger number of COPCs identified in the Area-wide data;

• The higher concentrahons of the detected chemicals, and

• The longer period of hme spent in the Area-wide exposure umt.

Thus, a maintenance worker exposure scenario was quantified for the Northeast Open Area

as a conservatwe representative of the potenbal risks from the surrogate site.

Potentially exposed populations under future land use are unknown at this time. On the

basis of The Memphis Depot Redevelopment Plan (The Pathfinders et al., 1997), it is likely that

Sites 60/85 will be used in the future as public open space, probably as recreational area
open to the pubhc. Under such a scenario, offslte residents could visit the site. This scenario

was also conservatively quantitated under the Area-wide risk evaluations presented above.

The surrogate site was evaluated for a future industrial worker exposure. The exposure

assumptions for the future industrial worker are the default values, which assume 8 hr/day
spent in the contaminated area for 25 yr. for 250 days/yr. As discussed above, the future

land use identified for this area m the redevelopment plan is as an open pubhc space,

indicating unrestricted public access to the site. Since the site provides an attractive area for
future unrestricted development, as part of the future unrestricted land use scenario, a

residenhal land use is also included. The residential land use scenario evaluated represents

the worst-case exposure scenario dunng the site risk management. Tables 7-4a through 7-4c
include details of the exposure assumptions. Intake estimates for each pathway are
included m Appendix G. A detailed list of exposure factors and the rationale for their

selection are included in tables in Appendix H. A summary of exposure pathways for Sites
60/85 is included in Table 9-13.

The EPCs were estimated using data collected from surface soils at Sites 60/85. A UCL 95

percent concentration was estimated for EPC for surface soil (0 to 1 foot) data for the COPCs
identified The EPC selection criteria did not identify the statistical eshmate, and as a result

defaulted to the maximum detected concentrations for COPCs. This could possibly be due
to the relatively small sample size (6 samples) and tugh variation m concentrations wittun

the data set. However, the normal distribubon-based UCL 95 percent concentration for

dieldrin was near maximum, but was slightly below. Therefore, it was selected to represent

the theldrin EPC in surface soils. These values are listed in Table 9-14, and the generic

estimation methodology is described in Appen&x F. The dose (mtake) was estimated for

each of the complete exposure pathways. The dose estimates are included m Appendix G.

9.8.3 Toxicity Assessment for Sites 60/85

Table 9-10 presents the toxicity factors for dieldrin identifted at Sites 60/85. There are no

toxicity factors for lead. However, lead is addressed by comparing the detected

concentration with the target levels estimated, using the blood-lead uptake model. There
are no other COPCs at Sites 60/85.

9.9 RiskCharacterizationfor Sites 60/85

The carcinogenic risks and noncarcinogemc His are summarized in Table 9-15. A set of
instograms is included in Figures 9-6 and 9-7 The ELCRs and His were estimated for a
future industrial worker, as well as for residential adult and child scenarios.
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The carcinogemc risks for industrial worker exposures to Sites 60/85 surface soft resulted in

an eshmated risk of 9 x 104 and a noncarcinogemc HI of 0.03. The carcinogenic risks are

from dieldrin. The resulting risks are well within the acceptable hmits for cancer risks of I to

100 in one milhon and an HI of 1.0. Thus, the overall Sites 60/85 surface soils do not pose a
health threat to future industrial workers.

The total ELCR to future hypothetical onsite adult and child residents at Sites 60/85 was

eshmated for an adult using age-adjusted soil mgeshon, dermal surface area, and inhalation

rate factors. The estimated cancer risk is 7 x 10-s, which is within the acceptable range of 10 _

to 104. A separate child cancer risk was not estimated because the adult risk represents a

time-adjusted exposure. The estmaated risk is due to dieldrin at EPC concentration of 2.54

mg/kg. The total noncarcinogenic health hazard was eshmated to be an HI of 0.07 for an
adult and an HI of 0.7 for a child, from dieldrin.

Shallow groundwater contamination identified as part of the Northeast Plume presents
direct exposure-based risks above acceptable levels, indicating shallow groundwater in this

area zs not suitable for potable use.

Overall risks and His to future industrial workers and residents from surface media are well

within the acceptable limits for the Surrogate Sites 60/85. This is not necessarily the case

when exposure to groundwater beneath this site is considered. The groundwater risk

evaluation is contained in Section 15 and risks associated with exposure to groundwater is

discussed there. The combined risks from exposures to all media, including groundwater

are included in Tables 9-11 and 9-15 for Northeast Open Area.

Lead detected at sample Location 6085D ts reported at 2,100 mg/kg. This particular sample

concentration is well above a residenhal screening concentration of 400 mg/kg, and is also

above the Memphis Depot industrial worker target value of 1,536 mg/kg. Though a

recreational-use based target level was not calculated for the site, achieving unrestricted

land use based levels will be protective for recreahonal users. The area average does not

appear to be above these target levels.

Limited bzased uncertainty for lead at the backstop area may exist due to the limited

sampling of this area and random distribution of source, lead bullets. The single sample

from this area may tmdereshmate the importance of this area's contribution to lead

exposure at ttus site. Due to the randomly occurring nature of lead (in the form of bullets) at

the backstop, increased sampling may not necessarily improve the true characterization of
lead distribution at this site due to the form it is in.

Uncertainties associated with this risk assessment are similar to those listed in the Northeast

Open Area risk assessment section (Section 9 6). RGOs for surface media were not

calculated for receptors at Sites 60/85 because risks were not excessive.

9.10 EnvironmentalEvaluationfor NortheastOpenArea

9.10.1 Introduction

An ERA was conducted at the Northeast Open Area to evaluate whether contaminants

detected in surface soft, surface water, and sediment potentially pose adverse ecological

effects to terrestrial or aquatic receptors. The Northeast Open Area is a routinely mowed,
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generally Inactive portion of Dunn Field that provides low quality terrestnal and aquattc
habitat. The large maintained grassy areas however can provide foraging habitat for

terrestrial avian species that feed on soil invertebrates. EPA ERA guidance (EPA, 1997d)

recommends a screening-level ERA for risk management decmions. Although the Northeast

Open Area does not provide sigruficant habitat, a screening-level ERA was initiated to aid in

risk management decisions. Ttus ERA was conducted in accordance with the Ecological Rzsk
Assessment Guidance for Superfund: Process for Deszgning and Conducting Ecological Risk

Assessments (Process Document (USEPA, 1997b). Steps 1, 2, and 3 of the EPA ERA model
were completed, as summarized in Section 7.8

9.10.2 Step 1: Screening-Level Problem Formulation and Effects Evaluation

This is the initial step in the ERA and includes all the elements of a problem formulation

and ecological effects analysis, but on a screening level. The results of this step support the

exposure estimates and risk calculation in Step 2.

9.10.2.1 Environmental Setting and Contaminants at the Site

The environmental setting at the Depot is described in Section 2. An ecological assessment

checklist was completed as described in the Process Document CUSEPA, 199719) and is
provided in Appendix J. Site characteristics most relevant to the ERA are discussed here.

The Northeast Open Area is a relahvely inactive portion of Dunn Field that is completely
covered by planted grasses with patches of mature hardwood trees. The area is

approximately 20 acres in size and is generally open with a sloping terrain that is routinely

maintained by mowing. There are no open water bodies onsite; an onsite system of concrete
lined stormwater drainageways is typically dry except during rainfall events. The site is

surrounded by residential areas to the north and east (beyond the perimeter fence), and by
Dunn Field property to the west and south. Overall, the maintained terrestrial areas

prowde minimal ecological habitat for plants or animals. Ttus site is expected to serve as a

future public open space for recreational purposes, so no future improvement in wildlife
habitat quahty is expected.

A few urban adapted wildlife specms have been observed at Dunn Field Although habitat
quality is poor, the Northeast Open Area is the least disturbed portion of Dunn Field, where

light to heavy industrial actwities are typically ongoing. Therefore, the occurrence of

terrestrial wildhfe in the Northeast Open Area is more probable than m other portions of the
facihty. Specms observed at Dunn Field include eastern gray squirrel, red fox, northern

mockingbird, American kestrel, boat-tailed grackle, European starling, mourning dove,

common bobwhite, rock dove, and killdeer. It is possible that other small mammals (e.g.,
mice, shrews, rabbits), birds (e.g., American robin, sparrows), and reptiles (e.g., five-lined

skink, eastern garter snake) may also occur in the grassed areas at the site. The entire facdity
is fenced and therefore reduces use by large mammals (e.g., wtutetail deer). A few wild

dogs have been consistently observed roarmng the Northeast Open Area. Overall, the

terrestrial habitat within the Northeast Open Area is of poor quahty and provides limited
habitat value for terrestrial wildlife.

There are no wetlands, and no state or federally listed or proposed endangered or
threatened spectes are known to inhabit the area of the site (TDEC, 1996; USFWS, 1996-
Appendix T)

I\PEACltTRE E3PROJ_I4807 lWl REPORT',R EV 1 DUNN FIELD RI REPOR]_SECTION 9_SECTION 9 REV2 DOC 9-17



702 345
MEMPHIS DEPOT DUNN FIELD RI- REV 2 07/02

Land use within a one-mile radius of Dunn Field is highly developed and is primarily

residential or industrial. A few undeveloped and isolated forested areas also occur in the

general area. The largest is located to the north of Dunn Field at Person Avenue and Rozelle

Street. Other areas are located south of Dunn Field along Ball Road and Ketchum Road in

the vicinity of the Orchid Manor Apartments and east of Dunn Field on Dwight Street.

Large undeveloped forested and grassed areas associated with the floodplains of
Nonconnah Creek and its tributaries occur at least one mile to the south and west of the

facility.

Surface soil, surface water, and sediment sampled in the Northeast Open Area are the

media to which terrestrial and aquatic ecological receptors could be exposed and are,

therefore, the only media evaluated in this ERA. A list of COPCs at this site is provided in

Section 8. These generally include several metals and a few organic compounds (pesticides,

PCBs, PAHs, and volatiles).

9.10.2,2 Contaminant Fate and Transport

An overview of contaminant fate and transport of chemicals detected at Dunn Field is

provided m Section 6.0. The pathways most significant to ecological receptors are presented
here.

Chemicals present in surface soils of the Northeast Open Area will likely remain in place

over time because they are expected to be bound to the soil particles and sod organic carbon.

In addition, the site is completely grassed, which serves to reduce transport of surface soil

via wind erosion and storm water flow. However, the potential remains for COPCs in the

surface soil to migrate via storm water runoff overland into the concrete-lined drainage

ditches onsite. These ditches are intermittent and dry during most of the year. Stormwater

runoff could migrate from these onsite ditches through the northern perimeter fence and

toward Cane Creek via a small drainage ditch. Cane Creek is approximately 0 5 mile north

of the Northeast Open Area, is an intermittently flowing stream, and contains a small

forested, possibly wetland habitat, area at the confluence of the ditch and Cane Creek.

Offsite drainage pathways have been monitored at the property boundary for potential

runoff from the site. Low levels of persistent pesticides were the only detected organic
COPCs.

The classes of chemicals found at the site include inorgamcs, pesticides, PCBs, PAils, and
volatiles.

The toxicity of metals and other inorganic constituents in the environment depends on the

specific element and the environmental form in which it is found A number of inorganic

elements are essential in small amounts for animal nutrition because they are an integral

part of at least one enzyme. Examples include arsenic, calcium, chromium, copper, iron,

magnesium, manganese, potassium, sodium, and zinc. Nevertheless, some of these essential

elements in high concentrations can produce toxic effects in wild birds and mammals.

Specific considerations in regard to inorganic chemical behawor in the terrestrial

environment are summarized as follows (ICF, 1989):

• Plant roots are not entirely selective in extracting substances from soil. The roots of a

plant extract essential and nonessential chemicals.
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Soil pH Is often the most Important factor affecting the transfer of heavy metals to

plants; metal solubility generally increases by a factor of 10 as pH decreases by I unit

Metals with strongly pH-dependent solubility and mobility include manganese,

aluminum, copper, nickel, lead, zinc, and possibly arsenic. The availability and toxicity
of chromium to plants appears to increase as soil pH increases.

Ingestion of plants can be an important exposure route for some metals. Zinc, cadmium,

manganese, selenium, and boron are easily absorbed and translocated to food-chain

plant tissues, while others such as iron, lead, mercury, aluminum, chromium III, and
silver are not easily adsorbed and translocated.

Several metals are toxic to terrestrial plants at concentrations in edible tissues that are

below those toxic to animals that might ingest them. This effectively creates a sod to

plant toxicity barrier for chromium III, copper, iron, mckel, lead, arsenic, boron,
vanadium, and zinc.

Contaminated invertebrates facilitate metal uptake in predatory species in a form that
can exert toxic effects. Results of field studies Indicate that invertebrates can accumulate

metals in thetr tissues at varying concentrations without adverse toxic effects.

Specific consideralaons in regard to inorgamc chemical behavior in the aquatic environment,

and the mobility of metals in aquatic food chains, are summarized as follows (USEPA,
1984):

Divalent metals in polluted water often form complexes with a variety of organic and

inorganic ligands. The bloavailability of the metal is dependent on water hardness, pH,
cation exchange capacity, and other factors

Metals often partition to sediments or suspended solids through sorption onto hydrous

complexes, The transport of a metal within the aquatic environment is controlled by the

speciation of the ion. In natural waters, complexing agents such as humic acid can bind
metals.

Pesticides detected include chlordane, dieldrin, DDE, DDD, and DDT.

Chlordane is a broad spectrum insecticide of the group of polyeyclic chlorinated

hydrocarbons called cyclodiene insecticides. Chlordane is tughly persistent in soils, with a

half-life of about 4 years It does not chemically degrade and is not subject to blodegradation

in soils. Chlordane molecules usually remain adsorbed to clay particles or to soil organic
matter in the top soil layers and slowly volatilize into the atmosphere. Chlordane is

moderately to slightly toxic to birds, and is very highly toxic to fresh water invertebrates

and fish. Chlordane bioaccumulates in bacteria and in freshwater fish species, with

expected bioaccumulatlon factors in excess of 3,000 times background water concentrations.
Chlordane accumulates in the fatty tissues of terrestrial and aquatac wildlife

Dieldrin is a man-made compound in the group of cyclodiene insecticides that were
primarily used for control of insect pests of corn and citrus trees. Dieldrin has a low

volatility, low solubility in water, and high lIpophilicity (affintty for fatty materials). Strong

adsorption to soft particles prevents significant leaching to groundwater. These properties
cause dieldrin to evaporate slowly and accumulate in fatty tissues of ammals and other

orgamc matter in the environment, including the organic portions of sediment and soils.
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Plants uptake and store dieldrin from the soil. Accumulation in fatty tissues and orgamc

matter results in progressive accumulation m the food cham. Target organs and organ

systems most affected by dieldrin toxicity include the central nervous system, liver, kidneys,

and skin. Major acute toxic effects are on the central nervous system.

Dichlorodiphenyldichloroethane (DDE) is a high molecular weight, chlorinated pesticide. It

is also a congener of dlchlorodiphenyltrichloroethane (DDT), a full-spectrum pesticide. DDE
is stable, accumulates in soil and sediment, and concentrates in fatty tissue. DDE has a low

water solubility, and is adsorbed strongly in soils and sediments. Soil and benthic

organisms accumulate DDE from soil and sediment. Wildlife accumulate DDE in fatty

tissue. Following chronic exposure by wildlife to DDE, an equilibrium between absorption

and excretion may occur; however, concentrations continue to increase because

accumulation is related to fat content, which increases with age.

PCBs are mixtures of different congeners of chlorobiphenyl. PCBs are a group of highly fat-

soluble, semi-volatile compounds that readily bioaccumulate and blomagnify in ecological

receptors, especially upper-trophlc-level carnivores in aquatic food webs. In general, PCBs
adsorb strongly to soil and sediment, and are soluble in fatty tissues. Volatilization and

biodegradation of the lower chlorinated congeners also occur. Biological responses to

individual isomers or mixtures vary widely, even among closely related taxonomic species.

PCBs can bioaccumulate to significant levels in aquatic species, reptiles, mammals, and

birds. The primary biochemical effect of PCBs is to induce hepatic n'uxed function oxidase

systems, and to induce hepatic microsomal enzymes systems that are most hkely correlated
with adverse reproductive effects.

Polynuclear aromatic hydrocarbons (PAH) are a class of semi-volatile compounds that have

a high affinity for soil and sediment particles. PAHs have low water solubility. Low

molecular weight PAHs volatilize and photolyze from soil and surface water, and may be
biodegraded as well. High molecular weight PAHs are resistant to volatilization, photolysis,

and blodegradation. PAHs can be bIoconcentrated to high concentrations by some aquatic

organisms. However, many aquatic organisms can metabolize PAHs. The main PAH

exposure route for upper-tropl'uc-level receptors is ingestion. However, wildlife can readily

metabolize PAHs and eliminate the by-products. Therefore, food chain transfer and

biomagnification are anticipated to be minimal.

VOCs detected include vinyl chloride, TCE, methyl ethyl ketone, and others. These highly

water-soluble constituents have relatively high vapor pressures and high Henry's Law

constants, and they tend to volatilize rapidly from soil or water. Aquatic organisms may

take up VOCs. Routes of exposure for wildlife include inhalation, ingestion, and dermal

exposure. Bloaccumulation in terrestrial and aquatic organisms is not an important process

in the environmental fate of VOCs because of the high volatility and the rapid metabolism

by higher-tropic-level receptors.

9.10.2.3 Complete Exposure Pathways

For a pathway to be complete, a contaminant must travel from the source medium or media

to an ecological receptor and be taken up by the receptor via one or more exposure routes.
Although ecological habitats are minimal at the Northeast Open Area, a conservative

assumption was made that a potentially complete exposure pathway may exist for direct

contact of terrestrial plants and invertebrates with contaminants detected in surface soil
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throughout the site, as well as direct contact of aquatic species with surface water and

sediment in the stormwater drainageways.

9.10.2.4 Assessment and Measurement Endpoints

Assessment endpoints are expressions of the environmental value(s) to be protected The
assessment endpoint for the Northeast Open Area is to sustain soil, surface water, and

sediment quality and achieve COPC concentrations that are below adverse effect thresholds

for terrestrial plants, soil invertebrates, hsh, and aquatic mvertebrates. Measurement

endpomts are measurable ecological characteristics of the assessment endpoint. In this

screening-level evaluation, the measurement endpoint is the ratio of maximum media

concentrations for the entire area to conservative screening-level benchmarks for these

media. An exeeedance of COPC concentrations compared to the benchmarks would be a

"measure" of a potential effect. If an exceedance occurs, it can be inferred that a possible
adverse effect to exposed ecological receptors may occur.

9.10.2.5 Screening-Level Ecological Effects Evaluation

Conservative thresholds for adverse ecological effects, or screening ecotoxicity values, were
used for contaminants detected in surface soil, surface water, and sediment. These values
were determined as follows:

Surface Soil: The soil ecological screening values are those recommended by EPA

Region IV (1998) and are generally protective of terrestrial plants and invertebrates. The

EPA values were obtained from a variety of sources, including the US Fish and Wildlife

Service (USFWS), the Oak Ridge National Laboratory (ORNL),the Canadian Council of

Ministers of the Environment, the Netherlands Ministry of Housing, and the

Netherlands National Institute of Public Health and Environment (RIVM);

Surface Water. The surface water ecotoxiclty screening values are those recommended

by EPA Region IV (1998). These values are generally protechve of aquatic fish and

invertebrates. The EPA values were obtained from EPA Region 4 Supplemental Gmdance to

RAGS: Regzon 4 Bulletins, Freshwater Surface Water Screening Values for Hazardous Waste
Sites (EPA, 1995a); and

• Sediment. The sediment ecotoxicity screening values are those recommended by EPA
Region IV (1998) and are generally protective of benthic macroinvertebrates. The EPA

values were obtained from EPA Region 4 Supplemental Guidance to RAGS: Region 4

Bulletins, Se&ment Screening Values for Hazardous Waste Sales (EPA, 1995b).

The screening ecotoxlcity values are presented m Section 7.8.

9.10,2.6 Uncertainty Assessment

Uncertainty is inherent in each step of the ERA The following text presents major factors
contributing to uncertainty in this assessment

EPCs were assumed to be maximum media concentrations for the entire area. This is a

highly conservative assumption that may overestimate nsk. Under this assumption, the

receptor spends 100 percent of its life cycle at the highest concentration area; although this
can be true for plants, most terrestrial wildlife and aquatic receptors are mobile and are
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likely to be exposed to the complete range of soil concentrations

The ecological screening values used were obtained from various sources in the hterature,

and may not be representatwe of actual site conditmns. Exposure pathways to terrestrial

and aquatic plants and animals were assumed to be potentially complete, even though the

maintained (e.g., mowed) grass areas provide low quality haintat m this generally disturbed

and industrial settmg, and the aquatic habitat provided by the stormwater dramageways is

inadequate for sustaining fLsh or invertebrate populations.

9.10.3 Step 2: Screening-Level Exposure Estimate and Risk Calculation

This step includes eshmating exposure levels and screening for ecological risks as the last

two phases of the screening-level ERA. At the end of Step 2, an SMDP will be made to

determme if ecological risks are neghgible or if further evaluahon is warranted.

9.10.3.1 Screening-Level Exposure Estimate

The maxhnum concentrahon of all chemicals detected in surface soil, surface water, and

sediment at the Northeast Open Area was used as the EPC for estimating risk to directly

exposed organlsrns.

9.10.3.2 Screening-Level Risk Characterization

The quantitative screening-level risk estimate was conducted using the hazard quotient

(HQ) approach. This approach divides the EPCs (maximum detected media value) with the

EPA screening ecotoxiclty values.

Tables 9-16, 9-17, and 9-18 summarize the results of the surface soft, surface water, and

sediment screening-level risk calculations. These tables provide ufformation on the FOD,

range of detection, selected ecotoxicity values, and HQs based on comparison of the
maximum concentration to the screemng criteria. An HQ less than 1.0 indicates that the

contaminant is unlikely to cause adverse effects and is therefore not considered further in

the ERA. Contaminants with HQs greater than or equal to 1 0, or contaminants for winch
criteria were not available, were identified as COPCs and were carried forward to Step 3.

Surface Soil Screening Results - A total of 31 contaminants were detected in surface soil in

the Northeast Open Area, and of these 67 percent were identified as surface soil COPCs. The

COPCs included 14 inorganic and 17 organic compounds. No screening cntena were

avadable for 2 of the organic compounds, so these compounds were included on the COPC
list.

Surface Water Screening Results - A total of 10 contaminants were detected in surface

water in the Northeast Open Area stormwater drainageways, and of these 30 percent were

identified as surface water COPCs. The COPCs included 2 morgamc and 1 organic

compounds (aluminum, lead, and dieldrin).

Sediment Screening Results - A total of 34 contaminants were detected m sediment in the

Northeast Open Area, and of these 76 percent were identified as sedtment COPCs. The

COPCs included 6 inorganic and 20 organic compounds. No screening criteria were
available for 6 of the inorganic and orgamc compounds, so these were included on the
COPC hst.
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9.10.3.3 Scientific Management Decision Point

The information indicates a potential for adverse ecological effects in all media, and a more

thorough assessment is warranted. The COPCs identffLed in the screening process are to be
carried forward to Step 3.

9.10.4 Step 3: Baseline Risk Assessment Problem Formulation

Step 3 refines the problem formulation developed in the screening-level assessment. In this

step, the results of the screening-level assessment and additional site-specific information

are used to determine the scope and goals of the baseline ERA.

9.10.4.1 Refinementof COPCs

In Steps I and 2, conservative assumptions were used. As a result, some of the COPCs were

retained for Step 3, although they may pose only neghgtble risk. Therefore, in this first

phase of Step 3, the assumptions used were further evaluated and other site-specific

information was considered to refine the list of COPCs. In this refinement phase, the revised
assumptions and site-specific considerations used were as follows:

• Arithmetic mean concentrations (for all samples) were considered along with maximum

concentrations when a comparison to the benchmarks was conducted;

* Background concentrations included in Table 3-8 were compared to arithmetic mean
and maximum values;

• FOD was considered;

• Ehn'unation of common elements such as calcium, magnesium, potassium, and sodium;
and

* Less conservative screening ecotoxiclty values were considered in addihon to the more

conservative ecotoxiclty screening values used in Step 2.

For soil, less conservative screening ecotoxicity values are termed "secondary benchmarks"

in this report. The secondary benchmark selection process for soil focused on identifying the

next highest benchmark value among the sod literature references used by EPA Region IV

(1998). This was a stepwise process in which the first set of toxicological benchmarks

considered was from two ORNL studies (Efroymson et al., 1997). These studies established

separate screening benchmarks for soil mzcroorganlsms, earthworms, and plants. A

secondary screening value was chosen from these three data sets that was the next highest
value above the primary EPA Region IV screening value. If no values were available, the

selection process proceeded to the Netherlands values (MHSPE, 1994). In addition, if the

selected value from ORNL was found to be greater than the highest Netherlands value, then
the ORNL value was rejected and the process moved forward to the Netherlands values as a
conservative measure.

The Netherlands values included optimum values and action values. When this set of data

was considered, the next highest value above the primary EPA Region IV screening value

was selected as a secondary benchmark. If a value was not available, the process proceeded
to a final set of data as compiled by the USFWS (Beyer, 1990). The values in this data set

represent Dutch background, moderate contamination, and cleanup values. As stated
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above, the next lughest value above the primary EPA Region IV screening value was

selected as a secondary benchmark.

For surface water COPC refinement, acute screening values, as identified by EPA Region IV

(1998), were used as the less conservative refinement criteria for Step 3.

For sediment, EPA Region IV (1998) had used conservative Threshold Effects Levels (TELs)
or Effects Range Low (ERL) values for the initial screening; therefore, the values chosen for

this Step 3 refinement were the less conservative Probable Effects Levels (PELs) and Effects

Range Medium (ERM). The lowest of these two literature values was used in Step 3.

In Step 3, the conservative ecological exposure pathways used in Step 2 were also re-

evaluated based on actual site conditions. All of ttus information provides a WoE to

determine which, if any, contaminants should be recommended for further evaluation in a
baseline ERA.

The results of the Step 3 refinement of the COPC lists are summarized in Tables 9-19

through 9-21. These tables present the maximum and average EPCs, background

concentrations, conservative/primary and less conservative/secondary screening criteria,

the range of HQs, background comparisons, and FOD.

Surface Soil COPC Refinement Results - Based on the WoE presented in Table 9-19, two of

the inorganic or organic COPCs (dieldrin and chromium [total]) indicated a potential for

adverse effects to terrestrial organisms. This was based on an evaluation of the range of

HQs, comparison to background, and FOD. Surface soil cr,tena for two contaminants were
not available for comparison, so HQs could not be determined.

The maximum and average values of dieldrin were also found to significantly exceed the

ecological criteria and background concentrations. Dieldrin was detected in 11 of 13 surface

soil samples, and ranged in concentration from 0.0022 to 4.75 mg/kg. Background dieldrin

was estabhshed at 0.086 mg/kg; however, only 6 of the samples exceeded the background
concentration. These 6 samples were collected in open mowed grass areas, of which 4 were

assocmted with the Former Pistol Range (Site 60) and 2 were located along a roadway in

Area G. Dieldrin concentrations observed at Dunn Field appear to have resulted from

historical pesticide applications in the area.

The maximum and average values of total chromium were found to significantly exceed the

ecological criteria and background concentrations. Background chromium was established

at 24.8 mg/kg. Chrommm was detectable in all 14 surface soil samples, and ranged in

concentration from 8.7 to 239 mg/kg. However, only 3 of the samples exceeded the

background concentration, with values of 25, 71.2, and 239 mg/kg. These samples were

collected in open mowed grass areas.

Surface Water COPC Refinement Results - Based on the WoE presented in Table 9-20,

none of the inorganic or organic COPCs indicated a significant potential for adverse effects

to aquatic organisms. This was based on an evaluation of the range of HQs, comparison to

background, and FOD.

The Northeast Open Area includes no open surface water bod*es or other site characteristics

that would support aquatic commumties. Surface water samples were collected at the
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discharge points of the onslte stormwater discharge system, which is typically dry except
during ramfall events.

Therefore, based on the lack of surface water COPCs and lack of adequate surface water

habitat in the Northeast Open Area, ecological impacts are expected to be negligible.

Sediment COPC Refinement Results - Based on the WoE presented in Table 9-21, three of

the organic COPCs indicated a potential for adverse effects to aquatic benthic organisms.
These included alpha-chlordane, DDT, and dieldrin. These are contaminants for which all

HQs were at or above 1.0, and were also above background in all comparisons (except DDT,
which had no background value). The remaimng contaminants could be removed from

further consideration as a result of some HQs being near or less than 1.0, or being less than
background. Sediment criteria for a total of 6 contaminants were not available for

comparison, so HQs could not be determined.

There is a low potential for ecological risk to benthic organisms based on the WoE

presented. The HQs where the acute screemng criterion was considered were below 10 for

alpha-chlordane and DDT, although the HQ for dieldrin ranged from 27 to 35. The

overriding factor is the lack of statable aquatic habitat. Sediment samples were collected at

the discharge points of the onsite stormwater discharge system, which is typically dry
except during rainfall events.

Therefore, based on the lack of adequate surface water/sediment habitat in the Northeast

Open Area, and the low HQs for the three sediment COPCs, ecological impacts are expected
to be neghgible

9.10.4.2 Scientific Management Decision Point

Dleldnn and chromium were found at levels in surface soil that significantly exceeded

screening ecological criteria. An additional evaluation of the potential for effects on higher
trophic level orgamsms was therefore conducted In this evahiatlon, the American robin was
selected as a target receptor for the assessment of dieldrin and chromium m Its diet. The

methods and results are provided below.

The American robin (Turdus migratorius) was chosen to represent passerine birds at the site

because it has been observed at the site and likely uses the area for foraging during portions
of the year. Robins prey on ground-dwelhng invertebrates and often search for fruit and

fohage-dwelling insects in shrubs and low tree branches (Malmborg and Wfllson, 1988, in

USEPA, 1993) Common invertebrates eaten include beetles, caterpillars, moths,

grasshoppers, spiders, millipedes, and earthworms (Martin et al, 1951; and Wheelwright,
1986 in USEPA, 1993).

Calculation of Risk to the American Robin - Both USEPA (1995) and Sample et al (1996)

are compendiums of toxicological [nformatmn on numerous compounds, including dleldnn
and chrommm. The toxicological endpoints recommended in these documents are

considered current (Sample 1999) and were used for predicting effects to the American
robin

The toxicity endpomt (i e., chromc NOAEL) identified from these hterature sources was

used as the toxicity reference value (TRV) that represents the amount or dose of dieldrin

or chromium that might be ingested daffy and result m no adverse ecological effects.
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Table 9-22 presents the NOAEL chosen as well as the laboratory study endpomt, effects

measured or observed in the toxicity test, the study reference, and the final TRVs for the

American robin. For conservative purposes, the minimum body weight listed m Table 9-23
was used to calculate the TRV.

An estimate of the level of daily dieldrin exposure (in mg/kg of body weight per day) from

the ingestion of food items and incidental ingestion of soil at the site (USEPA 1993) was then

calculated. Information from the scientific literature on body weight, daily food ingestion

rate, and dietary composition for the robin was used to develop exposure dose estimates

(USEPA 1993), and is summarized in Table 9-23. A level of daily chemical exposure (in mg/kg

of body weight per day) from the ingestion of food (prey items) and incidental ingestion of

soil was calculated using the following equation as recommended in Sample (1996) and

USEPA (1993):

(DFC )x (C :ooa)x SUF
Maximum Exposure Dose -

BW

where:

Maximum Exposure Dose = chemical ingested per day via prey and soil

(rag chemical/kg body weight dry/day)
DFC

C|ood

SUF

BW

daily food consumption rate (kg food dry/day)

concentration in prey items plus soil (rag chermcal/kg food dry)

site use factor (unitless)

wildlife species body weight (kg)

Chemical concentrations in food items were eshmated by multiplying the maximum

invertebrate tissue concentration by the corresponding percent of the wildlife species diet as
follows:

Cf_ = (C, x Fs) + (C, x F,)

where:

and

Cfood = concentration in prey items plus soil (mg chemical/kg food dry)

C_ = concentration in soil (mg chemical/kg soil dry)
C, = concentration in invertebrate (earthworm) tissue (rag chemical/kg tissue

dry)
Fs = fraction of the American robin &et that is soil (kg soil/kg food dry)

F. = fraction of the American robin diet that is invertebrates (kg tmsue/kg food

dry)

Fs + F, = 1.0

Concentrat|ons in invertebrate (earthworm) tissue were estimated by multiplying the soft

bioaccumulation factor for invertebrates for dieldrin or chromium by the concentration m
soil as follows:

C, = Cs x BAG
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W_ere:

C_ = concentration in invertebrate (earthworm) tissue (mg chemlcal/kg tissue
dry) and

BAF= = bioaccumulataon factor for dieldrin or chromium from the hterature

Exposure estimates were calculated using the following conservative assumptions:

• Site use factor (areal and temporal) is 100 percent (i.e, the receptor spends 100 percent of
its time in the affected area);

• Chemical bxoavailabihty is 100 percent;

• Minimum adult body weight;

• 100 percent of diet is exposed to the site; and
• Maximum soil concentrations.

Exposure parameters for the American robin are presented in Table 9-24. Tables 9-25 and -26
summarize the calculated maximum exposure doses.

Risk estimates (HQs) were developed by dwiding the estimated dady exposure dose to
dieldrin or chrommm by the species-specific TRV. This ratio represents the estimated risk

posed by dieldrin or chromium exposure at the site for the robin. Tins is expressed as:

HQ = Maximum Exposure Dose

Toxicity Reference Value

Tables 9-25 and -26 present the HQs for maximum and average exposure to dieldrin and
chromium for the American robin.

Dieldrin Results - Based on the maxtmum surface soil concentration of 4.75 mg/kg and

maximum exposure assumptions, the HQ was slightly above the target value of 1.0 (HQ =

2.7). Tins estimate indicates potential risks occur under conservative assumptions for species

body weight and ingestion rate, EPC, and the percent of time spent foraging at the site (100

percent). However, based on average body weight and ingestion rate, an average EPC, and
100 percent use of the site, risk to American robins at the site is low (HQ = 0.2), well below

the standard target HQ of less than or equal to one (USEPA 1998a). Tins evaluation is

conservative, as it assumes that the American robin forages 100 percent of the time m the
contaminated areas at either maximum or average concentration levels.

Chromium Results - Based on the maximum surface soil concentration of 239 mg/kg and

maximum exposure assumptions, the chromium HQ was above the target value of 1.0 (HQ

= 59.6). Tins estimate indtcates potential risks occur under conservatwe exposure scenarios.

However, based on average body weight and ingestion rate, an average EPC, and 100

percent use of the site, risk to American robins at the site is low (HQ = 7 0), but above the
target HQ of one. Relatwe to tins average exposure scenario, it should also be considered

that when the background chromium soil concentration of 24 8 mg/kg Is factored into the

exposure model, the resulting HQ = 4.9, winch is also above the target HQ of one.
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Scientific Management Decision Point Summary - In summary, dieldrin and chromium

were the only surface soil COPCs identified in the Northeast Open Area following the

refinement step. Based on further refinement of the risk assumptmns of dieldrin and
chromium on the American robm as target receptor, along with the other site-specific
characteristics and uncertainties, dieldrin and chromium will not be considered further as a

COPCs at this site. The following bullets identify the key factors in this determination;

• Dieldrin was detected in 11 of 13 surface soft samples; however, only 6 of the samples

exceeded the background concentration. These 6 samples were collected in open mowed

grass areas, four of which were associated with the Former Pistol Range (Site 60) and

two located along a roadway in Area G.

• HQs calculated for dteldrin exposure to the American robin target receptor were low,

ranging from 2.7 under maximum exposure conditions to 0.2 under average exposure
con&tions.

• Chromium was detected in 14 of 14 surface soil samples; however, only 3 of the samples

exceeded the background (24.8 mg/kg) concentration, with values of 25, 71.2, and 239

mg/kg. The average chromium concentratlon in site soil was 35.7 mg/kg, which was

slightly above the background. All surface soil samples were collected in open mowed

grass areas.

• The HQ calculated for chromium exposure to the American robin was 59.6 under

maximum exposure condrtions. However, under average exposure conditions the

resulting chromium HQ was low, at 7.0.

• The robm exposure assumptions were conservative and designed to overestimate risk. It

is unlikely that the robin would forage exclusively within the bounds of the Northeast

Open Area, or that dieldrin and chromium would be uniformly distributed in surface

soil, or that these chemicals would be 100 percent bioavailable in organic soft.

Dietary components of the robin were conservatively estimated to support a worst case

exposure to dieldrin; however, its actual diet is likely to d,ffer (and is known to include

more fruit and seeds at some times of the year) and the availability of preferred food

items at the Northeast Open Area is expected to be low as a result of routine mowing
activities.

The Northeast Open Area is an entirely grassed section in which the landscape is

routinely mowed or maintained, and this land maintenance is expected to continue into

the future if the site is developed for recreational use. The onsite terrestrial hab*tat is of

limited ecological value, and *s generally supportwe of maintained planted grasses,
scattered hardwood trees, and some urbanized wildlife.

Based on this evaluation, no further assessment of ecological risk associated with

contaminants at the Northeast Open Area is warranted.
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TABLE 9-5

Summary of Exposure Pathways to be Quantified at Northeast Open Area
Rev 1 Memphis Depot Dunn Fle/d RI

ro[ontlalfy t:xposed
Population

Current Land Use

On-sde Maintenance
Worker

Future Land Use

On-site Industnal Worker

On-site Utility Worker

Hypothetical On-site

Recreat=onal Receptors

(Adult, Youth. Child)

Hypothet=cal On-sde
Residenbal

Hypothebcal Off-site
Residential

Exposure Route, Medium, and
Exposure Point

Incidental mgesben, dermal contact,

and dust mhalahon from the surface
SOILS

Inc=dental mgeshon, dermal contact,

and inhalation from the surface soils
and from groundwater, and

voiahlizat=on from soil cOlumn

Incidental ingestion, dermal contact,
and dust =nhalatlon from the

subsurface sods, and volatilization
from soil column

tacidental mgesbon, dermal cOntact,

and dust mhalahon from the surface

so=Is, and thcJdental ingest=on and
dermal contact wth sediments and
surface waters

tsc_denta[ ingestion, dermal contact,

and =nhalabon from the surface sods
and from groundwater

Incidental volatd_zabon from onslte soil
Column

Pathway Selected
for Evaluation?

Yes

Yes

Yes

Yes

No

Yes

Reason for Selection or
Exclusion*

Occasional maintenance work is
assumed to revolve a worker

spending time in the contaminated
sod

Hypothetical future reasonable

' maximum exposure scenario for
future workers

A hypothetical future uhlity worker

installing or maintaining
underground ut=htfes is assumed to

be exposed to contaminated

subsurface sorl This should be

evaluated as part of the surrogate
site exposure unit, however no
subsurface data exists there

Occas=onal recreational adult Is

assumed to be playing m the

contaminated sod. & wading in
drainage ditches

Evaluated as pad of surrogate site

to represent worst case soenano

! Evaluated for companson
_,^._ * PUrPOses onJv

Secbon 7 1 provides approach and rahonale for seiechon of exposure scenanos for each FU and the surrogate sites
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Table 9-6

Exposure Point Concentrations for Northeast Open Area Surface Soil (0 - 2 ft bgs)

Rev 1 Memphis Depot Dunn FieldRI

Units Name

MG/KG Antimony
MG/KG Chromium (total)
MG/KG Lead
MG/KG Thallium
MG/KG Dleldnn
MG/KG 1,1,2,2-
MG/KG Tnchloroethene

Number

of

Analyses

14
14
14
14
13
8
8

Number of

Detects

2
14
14
8

11
2
2

Arithmetic

Mean

Concentrabon

4
36

196
04
0.5

9,003
0.09

Maximum
UCL95 UCL95

Detected
Normal LognormalConcentration

EPC

24 7 6 6
239 64 56 56

2100 _a _a 196
06 05 05 05

5 1 278 1
0 005 0,003 0 004 0.01

07 03 4 0.7
"UCL95 not calculated for lead Ar_thmet¢ mean =sthe appropnate concentration term for adult IEUBK lead models
MG/KG = mdhgrams per kilogram

UCL95 = Upper 95% confidence hmd on mean

EPC = Exposue point concentrat=ons

P \148071\RI Report\Rev O RI Report (July 2001)\Figures Tables\Sec 9\Tables\Tables 9-6 thru 9-9, & 9-14 (revl) xls
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Table 9-7

Exposure Point Concentrations for Northeast Open Area Soil Column

Rev 1 MemphisDepotDunn Field R/

Units

Number Arithmetic Maximum
Number ol

Name of Mean Detected
Detects

Analyses Concentration Concentration

MG/KC t_ntlmony

MG/KE Chromium (total)

MG/KE Lead

MG/KC Thallium

MG/KE Dieldrin

MG/KE 1,1,2,2-Tetrachloroethanc

MG/KE Total 1,2-Dichloroethene

MG/KC Vlethylene chlonde

MG/KC Kylenes (total)
MG/KC l'richloroethene

14

14

14

14

13

26

26

26

26

26

2

14

14

8

11

3

2

1

1

7

4

36

196

04

05

0.1
0.1

O 007

O 05

O 04

UCL95

Normal

UCL95

Lognormal
EPC

24 7 6 6

239 64 56 56

2100 ,, _a 196

0 6 0.5 0.5 0 5

5 1 278 1

001 03 0.03 001

0.2 O 3 0 06 0 06

O 07 0 01 0 008 0 008

1 0.1 0 02 0 02

07 008 005 005

a UCL95 not calculated for lead Arithmetic mean is the appropriate concentration term for adult IEUBK lead models
MG/KG = milligrams per kilogram

UCL95 = Upper 95% confidence limiton mean
EPC = Exposure pointconcentration

P \148071\RI Report\Rev O RI Report (July 2O01)\Figures Tables\Sec. 9\Tables\Tables 9-6 thru 9-9, & 9-14 (revl) xls
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Table 9-8

Exposure Point Concentrations for Northeast Open Area Sediment

Rev I Memphis Depot Dunn Fie/dR/

Units Name

MG/KG Dieldrin

Number of Number of

Analyses Detects

2 2
MG/KG = mdhgrams per kilogram
UCL95 = Upper 95% confidence hm=ton mean

EPC = Exposure point concentration

Note EPC =sreferred to RME m Append=xTables

Arithmetic Maximum
UCL95 UCL95

Mean Detected
Normal LognormalConcentration Concentration

01 02 03 2

EPC

02

P \148071\RI Repod\Rev O RI Report (July 2001)\Figures Tables\Sec. 9\Tables\Tables 9-6 thru 9-9, & 9-14 (revl) xls
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Table 9-9

Exposure Point Concentrations for Northeast Open Area Surface Water

Rev. 1 Memphis Depot OunnFieldRI

Units

MG/L
MG/L

Arithmetic Maximum
Number of Number ol

Name Mean Detected
Analyses Detects

Concentration ; Concentration

L)ieldnn 2 1 0 00004 0.00007
Phenanthrene 2 1 0 003 0 0005

MG/L = mdkgrams per liter

UCL95 = Upper 95% confidence hmlton mean
EPC = Exposure Point Concentraeons

UCL95 UCL95
EPC

Normal Lognormal

0 0002 0 2 0.00007
0 02 9 E+13 0 0005

P:\148071\RI Report\Rev O RI Report (July 2001)\Figures Tables\Sec. 9\Tables\Tables 9-6 thru 9-9, & 9-14 (revl) xls
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TABLE 9-10

ToxicityFactors for All Media in Northeast Open Area
Rev 0 MemphisDepotDunnFle/dRI

Weight-of.
Name Evidence OraISF kg InhalSF C Oral RfD C Inhal

Class day/mg kg-day/mg mg/kg-day RfD mg/kc
day

2.86E-05

1,1,2,2-Tetrachloroethane

Antimony

Chromium (total)
Dieldrin

Lead

Methylene chlonde
Phenanthrene t

Thalhum

Total 1,2-Dichloroethene
Tr=chloroethene

Xylenes (total)
.y values used as a surrogate

SF = Slope Factor

kg-day/mg = kilogram-day per milligram

rag-day/rag = mdhgram-day per ktlogram

Inhal = Inhalahon

RfD = Reference Dose

C

D

A

B2

B2

B2

D

D

D
B2

D

2 00E-01

1 60E+01

7.50E-03

1.10E-02

2 03E-01

4.20E+01

1 60E+01

1.65E-03

6 00E-03

6.00E-02
4 00E-04

3 00E-03

5.00E-05

6 00E-02

3.00E-02

8 00E-05

9.00E-03

6.00E-03

2 00E+00

8.57E-01

P \148071\RI Report\Rev. O RI Report (July 2001)\Fegures Tables\Sec 9\Tables\Table 9-10 (revl) xls
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TABLE 9-13

Summary of Exposure Pathways to be Quantified at Surrogate Site 6085

Roy. 1 Memphis Depot Dunn Field RI

Potentially Exposed

Population

Current Land Use

On-site Maintenance Worker

Future Land Use

On-site Industnai Worker

On-site Utility Worker

Hypothet_cei Future On-s=te
Res_denhal

Exposure Route, Medium, and

Exposure Point

Inc=dental ingestion, dermal contact, and

dust mhalat=on from the surface so=is.

Inc=dental ingestion, dermal contact, and

dust mhalat=on from the surface soils

Incidental ingestion, dermal contact, and
dust =nhalatmn from soil column

Incidental ingest=on, dermal contact, and
dust inhalation from the surface sods

Pathway
Selected for

Evaluation?

No

Yes

No

Yes

Reason for Selection or

Exclusion*

Occes=onal maintenance work

is assumed to revolve a worker

spending t=me in the
contaminated so=l

Hypothetical future reasonable

max=mum exposure scenano
for future workers

A hypothetical future ubhty

worker =nstalhng or maintaining

underground uhl=Ues is

assumed to be exposed to
contaminated subsurface soil
Th=s would be evaluated d

subsurface sod data was

available

Evaluated for comparison

purposes only

Note * - SectJon 7 1 provides approach and rationale for selection of exposure scenarios for each FU and the surrogate sdes

P 1148071_RIREPORT_REV1DUNNFIELDRI REPOR]_FIGURES&TABLES_ECTION9_TABLES\TBLS9-5&9-13 DOC
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Table 9-14

Exposure Point Concentrations for Site 6085 Surface Soil

Rev 1 MemphrsDepot Dunn Field RI

Units Name

MG/KG Lead
MG/KG Dieldrin

Number

of

Analyses

6
6

Number of

Detects

Arithmetic Maximum
UCL95 UCL95

Mean Detected EPC
Normal LognormalConcentration Concentration

382 2100 . a 382
1 5 '3 861 3

a UCL95 not calculated for lead. Arithmetic mean =sthe appropnate concentration term for adult IEUBK lead models
MG_G = mdligrams per kdogram
UCL95 = Upper 95% confidence I=rn=ton mean

EPC = Exposure pointconcentration

P \t48071\RI Report\Rev O Rt Report (July 2001)\F_gures Tables\Sec 9\Tables_Tables 9-6 thru 9-9, & 9-14 (revl) xls
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Table 9-15A

Remedial Action Objectives for the Northeast Open Area

Roy f MemphtsOepol Ounn_eld RI

Media Land Use Remedial Action Objectives (from RI) General Response Actions

Surface Sod Mamtanance Risks are below 1 m a mdhon, and hazard index No Action*

Atorker (HI) is less than 1 0. for ingestion, dermal and

mbatahon exposures combined

ndusthaf Worker Risks wEthmacceptable range of 1 m 10,000 to _1oAct;on*

one mdhon, and hazard index (HI) =sless than
1 0, for ingestion, dermal and inhalahon

exposures comb=ned

_ecreabenal Adult Risks within acceptable range of 1 in 10.000 to `4oAction*

one mdhon, and hazard index (HI) _sless than

1 0, for Ingesbon, dermal and mhalabon
0xposures combJned

_ecreahanal Youth Risks within acceptable range of 1 In 10,000 to No Achan*

one million, and hazard Index (HI) Is less than
1.0, for ingestion, dermal and inhalation

_xposures combined

Recreabenal Chdq Risks wdhln acceptable range of 1 in 10,00g to No AcUon*

_ne million, and hazard index (HI) Is tess than
1 O, for _ngesben, dermal and mhatabon

_xposures combined

Resldenhal Adult :_mkswithin acceptable range of I m 10,0O0 to Removal of contaminated sods to

)ne rndhon,and hazard _ndex (HI) IS less than resldenhal levels
t g. for ingeshon, dermal and mhataben

.=xposures combrned Lead concentrabons are

._levatod =n Iocahzed areas

ResJdential Child _azard index (HI) m less than 1 0, for ingestion, Removal of cordarnmated soils to
terrnal and _nhatation exposures combined. Lead resldenhal levels
:oncerdrahons are elevated In Iocahzed areas

Groundwater Industrial worker =Risks exceed acceptable range of 1 =n 10,000 to Prevent use of groundwater for potable

one mllhon and HI exceeds 1 0 due to presence use/prevent offsite mlgrabon.remedlate
of chlonnated VOCs to drinking water standards

Resldenhal Adult R=sksexceed acceptable range of 1 m 10,000 to Prevent use of groundwater for potable
one m_lhonand HI exceeds 1 0 due to presence use/prevent offs_te mlgratlon,rernedlate

of chlonnated VOCs to dnnkmg water standards

Resldenkal Chdd HI exceeds 1 0 due to presence of chlonnated Prevent use of groundwater for potable

VOCs use/prevent offsde migmhan,remedlate

LOdnnkmg water standards

Indoor fur Industnal worker Risks are below 1 In a m_lhon, and hazard index No Acbon

3roundwatar-to-lndoor (HI) Is less than 1 g, for mgesbon, dermal and
A_r) Inhalabon exposures combined

_esidentlal Adult Risks are below 1 m a mdhon, and hazard rndex `40 Action

(HI) is less than 1 g, for Ingestton, dermal and

inhalation exposures combined

_es_denbal Child RJsksare below 1 In a mdltoa, and hazard =ndex Yo Achon

(HI) is less than 1 0, for mgeshon, dermal and
inhatahon exposures combined

_edLment & Surface Maintenance R_sksare below 1 m a m_lllon,and hazard mdex '40 Action

Nater Worker (HI) _s less than 1 g, for ingesbon, dermal and
Inhatat¢on exposures combined

Industhal Worker _1oAction

Recreahonal Adult

Risks are below 1 in a rndhon,and hazard index

IHI) ts less than 1 0, for ingeshon, dermal and

nhatabon exposures combined

RJsks are below 1 m a mdhon, and hazard index

',HI) is less than 1 0, for mgesbon, dermal and

nhatatlon exposures combined

No Achon

RecreatlonalYouth :hsksarebetowlmamlHion, andhazardlndex NoActlon

IHI) is less than 1 0, for Jngeshon, dermal and
nhatabon exposures combined

*3_e maxrmum lead concentratmn detected at 2,100 mg/kg wdl be removed
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Table 9-24

American Robin ExposureFactors Used for Risk Calculations

Rev 0MemphisDepotOunnFle/dRI

Parameter American robin

Minimum Body Weight (kg)

Vlaxlmum Daily Food Consumpbon (kg dry/d)

_verage Body Weight (kg)
Average Dally Food Consumption (kg dry/d)

Site Use Factor (unltless)

Possible Site Use Factor a

Fraction invertebrates in diet

Frachon soil in diet

0 064

0.02

0 077

0.019
1

0.5

0.9

0.1

a The site use factor could be adjusted because it is expected

that robin would spend approximately half the year elsewhere

because they are migratory Tths factor could also be adjusted

based on the size of the site

kg = kilogram

kg dry/d = kilogram dry per day

P.U48071\RI Report\Rev. O RI Report (July 2001)\Figures Tables\Sec. 9\Eco Tables 9-22 thru 9-26.xls
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10.0 Nature and Extent of Contamination in

Disposal Area of Dunn Field

This section addresses the nature and extent of contamination within the Disposal Area of Duma

Field (Figures 10-1 and 10-2). The subsections below describe how the Disposal Area was
defined, the probable sources of contamination, and the nature and extent of contamination in

the Disposal Area. The Disposal Area contains the following 25 Duma Field historical sites as
identified in previous RI activities and documents:

• Site I CWM (Mustard and Lewisite Training Site);

• Site 2 (Ammonia Hydroxide and Acetic Acid Burial);

• Site 3 (Mixed Chemical Burial Site);

• Site 4 and 4.1 (POL Burial Site);

• Site 5 (Methylbromide Burial Site A);

• Site 6 (Eye Ointment Burial Site);

• Site 7 (Nitric Acid Burial Site);

• Site 8 (Methyl Bromide Burial Site B);

• Site 9 CWM (Ashes and Metal Burial Site);

• Site 10 (Solid Waste Burial Site);

• Site 11 (Trichloroacetic Acid Burial Site);

• Site 12 and 12.1 (Sulfuric and Hydrochloric Acid Burial);

• Site 13 (Mixed Chermcal Burial),

• Site 14 (Municipal Waste Burial Site B);

• Site 15 (Sodium Burial Site);

• Site 15.1 (Sodium Phosphate Burial);

• Site 15.2 (14 Burial Pits);

• Site 16 (Unknown Acid Burial Site);

• Site 16.1 (Acid Burial Site),

• Site 17 (Mixed Chenucal Burial Site);

• Site 18 (Plane Crash Residue);

• Site 22 (Hardware Burial Site);

• Site 23 (Construction Debris and Food Burial Site);

• Site 24-A CWM (Bomb Casing Burial Site);

• Site 61 (Buried Drain Pipe);

• Site 63 (Fluorspar Storage);

• Site 64 (Bauxite Storage);

• Site 86 (Food Supplies).

To facilitate the RI, many of the above sites were combined into "Locations'(Figure 10-1) as

described in Table 10-1, which was taken from the Final Field Sampling Plan for 0(I-1 Addendum

[I] (CH2M HILL, March 1999). These locations were investigated as possible sources of

contarmnant releases to the envtronment The following subsection presents a discussion of the

_PEACHTREE',P ROJ114807 I',RI REPORT_REV 1 DUNN FIELD PJREPORT_ECTION 101SECIION 10 (REV 2) DOC 10-1
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nature and extent of contamination within the Disposal Area based on an evaluation of the
current and historical site data.

10.1 Disposal Area Background

10.1.1 Disposal Area Physical Description

The Disposal Area consists of the mowed area west of the railroad tracks. The topography is

mostly level over the entire area, exhibiting surface relief features in the form of manmade

depressions and drainage ditches. Ground elevations range from a high of approximately 305

feet above mean sea level (msl) measured at the southern end of the Disposal Area to a low of

280 feet msl in a culvert discharge area west of the concrete pad (see Figure 10-2).

The dominant manmade features within the Disposal Area are the power lines bisecting the

area; an unused fill pile near Site 22; and the Asphalt Pad near Site 24-A. Two buried drain

pipes originate east of the Disposal Area, draining the Northeast Open Area and the Stockpile

Area. The flow in the culvert is generally in a westerly direction under the Disposal Area,
discharging at the fence line into open ditches outside the northwestern corner and western

boundary of the Disposal Area. The southern portion of the Disposal Area was used as a

storage site for U.S. government strategac stockpiles of bauxite (Site 64) and fluorspar (Site 63).

The bauxite and fluorspar piles have been removed. The groundwater extraction system is

located on the west and north boundaries of the Disposal Area, and consists of 11 recovery

wellheads, underground conveyance system, and control building.

10.t.2 Disposal Area Environmental History

The Disposal Area of Dunn Field is a known burial area at the Depot, and the majority of burial

sites are located on the northern half of the Disposal Area. Installation records indicate that

various types and quantities of wastes were buried in the Disposal Area, including 2 CWM
burial sites. Based on the presence of possible CWM, mtruslve activities m the known or

suspected disposal sites were not conducted. The two CWM sites (Site I and Site 24-A)

underwent removal actions in 2000/2001 (UXB, December 2001). Based on the available

historical information and the information gathered in the field the following is known about

each of the burial sites in the Disposal Area:

Site 2: This site is believed to be a small excavation into which I gallon of ammonia hydroxide
and I gallon of acetic acid were buried in 1955. These materials are considered to have low

toxicity and a local influence because of their small volume.

Site 3: This site is estimated to be approximately 30 feet long and 10 feet wide. It reportedly
contains about 3,000 quarts of various chermcals, plus 5 cubic feet of orthotoludxne

dihydrochlonde buried in 1955 As a result, toxicity potential is unknown based on the
description of "various chemicals".

Site 4: This site is a trench containing approximately 13 drums of oil, grease, and paint thinner

that were disposed of in the mid-1950's. These materials are considered to be both potentially

toxic and highly mobile. Since the drums were placed 50 years ago, they may have corroded

and may no longer be intact.

I_PEADHTREE_P ROJ_I4807 I_R] REPORT',REV 1 DUNN FIELD RI REPORT_SECTION 101SECTION 10 (REV 2) DOC 10-2
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Site 4.1: This site is similar to Site 4, except that it contains approximately 32 drums of oil,
grease, or thinners that were disposed of in the mId-1950's. These materials are considered to

be both potentially toxic and highly mobile Since the drums were placed 50 years ago, they
may have corroded and may no longer be intact.

Site 5: This site reportedly contains a single container of methyl bromide (bromomethane)

approximately 3 cubic feet m volume from 1995. If the container Is broken, local/hmited

contamination by this material may have resulted.

Site 6: This site contains approximately 40,000 units of eye ointment, estimated to be buried in

boxes at a maximum depth of 6 feet in 1955. This material is non-hazardous and does not pose
a known environmental hazard.

Site 7: This site is a trench containing approximately 1,700 quart bottles of nitric acid from 1954.

Nitric acid is considered to have low toxicity, but could cause a low pH in the area, or mobilize
metals, or both.

Site 8"This site is an excavation contaimng approximately 3,768 cans of methyl bromide

(bromomethane) from 1954. The hazard is similar to that of Site 5, but the quantity is
significantly greater and that makes this a higher priority site. The disposal excavation is

estimated to be approximately 45 feet by 45 feet at the surface and the reported burial depth is 7

feet. (It should noted, that no bromomethane was detected in the surface sozl or subsurface sozl on Dunn

Field where tested during the RI [>250 samples]. Bromomethane was detected _n 5 monitoring wells

[MI,V-13, -69, -70, -76 & -77] in 2001 at low estimated concentratzons rangmg from O.2J ug/L to 0.6J
ug/L. No bromomethane was detected m the recovery wells. Bromomethane was not detected in

groundwater samples prior to 2001 [a total of>500 groundwater samples]. There is no federal or state

drinking water standard for bromomethane _n groundwater.)

Site 10: This a solid waste burial site approximately 100 feet long and 50 feet wide containing
metal, cans, ash, broken glass, and other similar material last used in 1955. Information

indicates the waste was located in a zone from 3.5 to 10 feet below the ground surface. Material

descriptions suggest that the burial site contains little organic matter. The site is not expected to
contain hazardous materials, but the actual contents of the buried material are unknown

Site 11: This site is an excavation containing 11 gallons of the herbicide trichlororacetic acid in

1,433 1-ounce bottles buried in 1965. This is a reportedly unstable chemical, with a transient

influence on pH and with low toxicity.

Sites 12 & 12.1: These sites consist of 3 trenches containing a total of 30 pallets of sulfuric and

hydrochloric acid buried in 1967. These below-grade materials are not expected to be extremely
toxic, but could affect the pH in the local area and cause metals to become more mobile.

Site 13: This site contains approximately 32 cubic yards of mixed chemicals, acid and

detergents, plus approximately 8,100 pounds of solids. The area is estimated at approximately

35 feet wide by 50 feet long, approximately 8 feet deep.

Site 14: This is a solid waste burial site reported to contain paper, food, and other similar

sanitary landfill materials. The trench reportedly has horizontal dimensions of 40 feet by 80 feet

and waste depths ranging from 6 to 10 feet Based on the known contents, this is a low priority
site.
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Sites 15, 15.1 & 15.2: These sites comprise an area approximately 100 feet long and 20 feet wide

contarmng 14 discrete trenches with sodium salt, sodium phosphate, chlorinated lime, acid

wastes, and various medical supplies buried in 1968. The disposal area is estimated at

approximately 8 feet deep. Sodium salts and lime materials are typically not considered to be

hazardous materials; however, the contents are not clearly identified.

Sites 16 & 16.1: These sites are disposal areas containing unknown acid materials. Records

indicate disposal of one pallet of an unknown acid Depending upon the quantity, this acid

could adversely affect the local pH and groundwater.

Site 17: This site is a 20-foot by 30-foot disposal area containing an unknown quantity of

herbicides, medical supplies, and cleaning compounds. The depth of the disposal trench is
estimated at 8 feet.

Sites 18, 22, 23 & 86: These sites contain plane crash residue, hardware (nuts and bolts), and

construction/food debris, and food supplies, respectively.

10.2 Summary of Environmental Investigations at Disposal Area

10.2.1 Historical Environmental Investigations

A geohydrologic study, performed by the USAEHA in 1982, identified Dunn Field as having the

potential for groundwater contamination. Groundwater samples were analyzed, using EPA

Method 624, for VOCs. The concentrations of all VOCs detected in the five wells sampled by

the USAEHA ranged from 3 to 200 _g/L. Trlchloroethene was detected in all five wells at levels

ranging from 4 to 150 _g/L. Tetrachloroethene was also detected at concentrations ranging

from 3 to 81 _g/L. Metals, pesticides/PCBs, and BNAs were also analyzed for, but were either

not detected or were detected at levels below the applicable MCL.

In 1990, Law Envrronmental conducted an RI/FS that indicated contamination of the fluvial

aquifer at Dunn Field. The RI/FS focused on Dunn Field, its activities, the environmental

setting of the study area, the facility's environmental data collection, sample analysis, data
evaluation, and a risk assessment.

Envtronmental Science and 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 contaminants onsite

and in the vicinity of the Depot.

The USACE conducted an archive search regarding the possible use or disposal of chemical

warfare materiel (CWM) on the site in 1995. The records obtained during tins search indicated

that only the Dunn Field area, especially the Disposal Area, was used to destroy or bury
conventional ordnance or CWM. As a result of the archive search, Parsons under contract to the

USACE, performed field activities associated with an EE/CA in 1998 specifically for locating

the CWM sites m the Disposal and Stockpile Areas and assessmg the potential for CWM

constituent migrataon. During the study, Parsons collected surface soil samples at 4 locataons

(SS-1 through SS-4) in the Disposal Area, 2 background surface soil samples (one inside the

Disposal Area boundary and the other outside the Disposal Area in the Northeast Open Area),

30 subsurface soil samples from 4 locations withm the Disposal Area, and 4 groundwater
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samples from four monitoring wells that were installed during the EE/CA investigation. Other
soil and groundwater samples collected during the EE/CA field effort were collected within the

southwestern corner of the Stockpile Area. The EE/CA sample analysis results for the Disposal

and Stockpile Areas have been included m this RI and are presented m this section and Section
12 and are discussed m appropriate subsections.

Based on analysis of all data collected durmg the EE/CA held effort, Parsons concluded in the

Engineering Evaluatzon/Cost Analysis for the Removal of Chemical Warfare Materiel, Former Defense

Dzstribution Depot, Memphis, Tennessee. (Parsons, June 1999), that there were several possible

dump sites at Dunn Field, and that the potential for migration of CWM and CWM degradation

products was very low. These wastes are toxic to human and ecological receptors, and it was
recommended that the wastes be excavated and removed from the site.

Removal actions were executed in mid-2000 at Sites I and 24-A in the Disposal Area, and 24-B

in the Stockpile Area to reduce or eliminate the potential CWM risk posed by these wastes, as

described m Section 1.4. Excavated sods were visually respected for glass ampoules and

analyzed for selected const:tuents at a field laboratory. Based on this analysis, the soils were

either stockpiled for use as backfill material or segregated for offsite disposal based on the

analysis results. Confirmation samples were collected by CH2M HILL from the floor and walls

of each excavation after completing the excavation to the targeted depth. All site removal

achvities were completed in March 2001.

In addition to environmental investigations and the CWM removal at the Disposal Area, an

Interim Remedial Action (IRA) was initiated m 1998 to extract groundwater from the fluvial

aquifer underlying the northwest side of Dunn Field and prevent further migration of

groundwater contaminahon. The system, which consists of 11 recovery wells which discharges

through an underground conveyance system to the City of Memphis sanitary sewer, is

currently in operation and is continuing to remove groundwater and contaminants therein from

the shallow aquifer. As of the end of 2000, approximately 69,657,128 gallons of groundwater
had been extracted and discharged from the Dunn Field.

10.2.2 Summary of Findings from the Law Environmental RI

The results of the limited soil data collected during the 1990 RI indicated that certain areas of

soil in Dunn Field were slightly contaminated with metals and pesticides. On the basis of fate

and transport analysis, Law Environmental concluded that the metals were capable of

migration, but that the pesticides were relatively immobile. It was concluded that these

compounds were detected at locations near their original sources.

The extent of contamination from the chemicals detected was not defined by Law

Environmental. Results from the Law Environmental RI and the ESE investigation were used to

evaluate potential problem areas within Dunn Field and to prowde part of the rationale for

additional sampling. Additional sampling was conducted as part of this RI for areas m the

Disposal Area where data gaps existed and where sampling and analyses were required to

charactenze the nature and extent of contamination from past achwt_es at the site.

10.2.3 Current Remedial Investigations

The soft, sediment and surface associated with the 25 sites within the Disposal Area were

investigated by CH2M HILL from February 1999 through April 1999, and then within an
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amendment to the workplan in 2000. Groundwater was investigated from 1996 to 2001 and is

presented in Section 14 of this report. During the 1999 study, surface soil was sampled to assess
the nature and horizontal extent of contatrunatlon at these sites, and subsurface soil was

sampled to 30 feet bgs at most of these sites to assess the vertical extent of contaminataon.

Surface water and sediment samples were collected at the tertmnus of two buried culverts that

extend across the Dmposal Area. A sampling and analysis summary for the Disposal Area is

presented in Tables 10-2 and 10-2A. The analytes and analyte groups investigated within the

Disposal Area for each site are presented in Table 10-3.

The 1999 sampling rationale was designed to allow the recommendations from the 1995

sampling plans and the 1999 FSP Addendum to be accomplished. In addition, the results of a

passive soil gas screening survey, which was conducted in 1998 and focused on chlorinated

solvents, were used to gurde the RI sampling effort and analyte selectaon (see Sections I and 4).

Therefore, the selection of sampling points and analytes for this RI was a culmination of both
direct and indirect sources of information.

The first version of the draft final Dunn Field RI report was submitted on March 9, 2000;

however, the document was recalled after elevated concentrations of TCE and 1,1,2,2-PCA were

discovered in groundwater samples collected earlier from monitoring well MW-70. On March

17, 2000, members of the BCT concluded that the draft final RI report should be revised

following additional RI activities due to: (1) the potential for DNAPL presence and (2) the

potential need to re-evaluate source areas in Dunn Field. As a result of this decision, the R! FSP

Addendum II was developed m July 2000 and implemented through the latter part of 2000 and

into early 2001. This addendum included:

• Establishing the nature and horizontal and vertacal extent of DNAPL and/or the resultant

dissolved contaminant plume associated with MW-70 m saturated and unsaturated zones;

• Identifying DNAPL sources within the soil/disposal areas on Dunn Field, including, if

DNAPL was found, assessing specific areas where DNAPL may have been released and the
vertical and horizontal distribution within the unsaturated zone; and

• Evaluating DNAPL and dissolved phase transport in the vicinity of MW-70, including

orientation of underlying clay confining and perched units, groundwater gradient and flow

direction in areas of concern, and additional transport parameters

The additional RI field investtgatlon activitaes commenced in October 2000 and were completed
in December 2000.

10.3 PotentialSourcesof Contaminationand Basisand
Objectivesfor Sampling

The Disposal Area historically was used for disposal of various hazardous and non-hazardous

materials. The history of Dunn Field operations includes disposal of construction debris,

maintenance shop wastes, paints, acids, scrap metal, food stocks, clothing, CWM, and various

other waste types. Table 10-1 lists the sites of concern within the Disposal Area, and the

following sections provide a description of operations that have taken place at these sites, plus

other areas of concern within the Disposal Area (Figure 10-2).
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The following sections provide an overview of the sites consolidated within each location and

the field sampling conducted in the Disposal Area Location- and site-specihc objectives in the

Disposal Area are presented in this section. Overall objectwes for the investigation at Dunn
Field are presented m Section 4.2. Sample locations for the Disposal Area are depicted in

Figure 10-3. A summary of all analytical samples collected from all investigation areas can be
found m Appendix B.

10.3.1 Location A - Asphalt Pad

Location A encompasses a portion of Site 23 (Construction Debris and Food Burial Site), Site 24-

A (Bomb Casing Burial Site), Site 63 (Fluorspar Storage) and a portion of Site 64 (Bauxite
Storage). These sites were combined based on a review of the available historical information,

geophysical survey, and passive soil gas survey. The maximum depth of the burial sites, as

indicated in historical records, is approximately 10 feet.

As identified in Figures 4-2 through 4-7, the PCE, 1,2-DCE, TCE, chloroform and carbon

tetrachloride (CC14) area of impact encompasses the southern half of Site 23, Site 24-A, Site 63

and the northern portion of Site 64. During the 1998 RI soil gas investigation, moderate to high

soil gas concentrations associated with Site 24-A indicated that soil gas was collecting under the

Asphalt Pad. The Asphalt Pad may have acted as a cap, lirmting off-gassing to the atmosphere,

thereby concentrating VOCs under the pad. Direct drilling into Site 24-A was avmded during

the RI held sampling actwlties due to the possible presence of CWM. The presence of high to

medium soil gas VOC concentrations associated with Site 24-A further indicated high VOC

concentrations m the disposal areas and soils.

Specific sampling objectives at the Asphalt Pad were:

* Delineate the horizontal and vertical extent of VOCs m the surface and subsurface soils

associated with the soil gas plumes at the Asphalt Pad;

• Identify other subsurface contaminants associated with the VOCs;

• Evaluate the extent of pesticides and metals in the surface soil; and

• Evaluate the potential for offsite transport of contaminants in surface water and sediment

within the culvert draining the Location A area.

During and after the removal of CWM from Site 24-A in 2000, 3 soil samples were collected

from the floor and sidewalls of the excavation pit to determine if excavation activities bad

effectively removed any associated contaminants. The sample analysis results from this
sampling are summarized in Appendix K.

10.3.1.1 Field Investigation

Four 30-foot borings were drilled and sampled focusing on the PCE, TCE, CC14, and 1,2-DCE

soft gas plumes mdicatmg areas of concern in Location A, near Site 23 Samples from the 0- to 1-

foot and 8- to 10-foot interval from Bormg SBLAA (closest to the Site 24-A disposal area) were

analyzed for the TCL/TAL list of compounds to identify a broad range of potential

contaminants. The sample from the 14- to 16-foot interval from Boring SBLAA was analyzed
for TCL VOCs
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Surface soil samples (0- to 1-foot interval) from Borings SBLAB, SBLAC and SBLAD were

analyzed for metals, pesticides, PCBs and VOCs. Subsurface samples from the 8- to 10-foot

interval from the referenced 3 borings were analyzed for TCL SVOCs and VOCs, and samples

from the 14- to 16-foot interval were analyzed for TCL VOCs.

One surface water (SWLAA) and one sediment sample (SDLAA) were collected at the buried

culvert outfall along the western fence line of the Disposal Area, southwest of Site 24-A. This

outfall discharges storm water runoff from the Stockpile Area. Both samples were analyzed for

metals, pesticides, PCBs, and TCL SVOCs.

10.3.2 Location B - Debris Site

Location B encompasses three sites: Site 22 (Hardware Burial Site), northern half of Site 23 and
the northern end of Site 64. These sites were combined based on a review of the available

historical information, geophysical survey, and passive soil gas survey. The maximum burial

depths for Sites 22 and 23 as indicated in historical records is approximately 10 feet.

Figures 4-2 through 4-7 identify the PCE, TCE, CC14, 1,2-DCE and chloroform soil gas plumes

within Location B. Moderate to high soil gas concentrations associated with this area indicated

high VOC concentrations m the disposal areas and surrounding soils.

Specific sampling objectives for Location B and Site 23 were.

• Delineate the horizontal and vertical extent of VOCs in the surface and subsurface soils

associated with the soft gas plumes;

• Identify other contammants associated with disposal operations in both surface and
subsurface soil; and

• Evaluate the extent of metals and pesticides m surface soil.

10.3.2.1 Field Investigation

Five 30-foot borings were drilled and sampled within the PCE, TCE, CC14, 1,2-DCE, and
chloroform soil gas plumes (at Site 23). Surface samples from the 0- to 1-foot interval at all five

borings were analyzed for TCL VOCs and metals. Four surface soil samples collected from

Borings SBLBA, SBLBB, SBLBC, and SBLBD were analyzed for pesticides, PCBs, SVOCs and

explosives. The surface soil sample from Boring SBLBE was analyzed for explosives. A total of

12 subsurface soil samples from the 5 borings were collected and analyzed for TCL VOCs.

Samples were collected at 0- to 1-foot, 8- to 10-foot interval (near the bottom of the burial

pit/trench), and below the disposal pit zone at the 14- to 16-feet interval. In addition, a sample

was collected from 28 to 30 feet and held pending results from the 14- to 16-foot zone. The 14- to

16-foot samples were analyzed first with 24-hour laboratory turnaround; based on the results, 2

samples from the 28- to 30-foot interval were then analyzed for TCL VOCs (from Borings

SBLBC and SBLBD). A sample from the 8- to 10-foot interval m Boring SBLBA was analyzed for

herbicMes and total metals, and a sample from the 8- to 10-foot interval in Boring SBLBE was

analyzed for pesticides, PCBs and SVOCs. Samples from the 14- to 16-foot interval in Borings

SBLBB, SBLBC, SBLBD and SBLBE were also analyzed for explosives.
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10.3.3 Location C - South Burial Site

Location C encompasses Site 12 (Sulfuric and Hydrochloric Acid Burial Site) and 12.1 (Sulfuric

and Hydrochloric Acid Burial Site), and Site 14 (Municipal Waste Burial Site B). These sites were

combined based on a review of the available historical information, geophysical survey, and
passive soil gas survey. The maximum burial depth, as indicated in historical records, is

approximately 10 feet.

Figures 4-2 through 4-7 identify the PCE, 1,2-DCE, TCE, chloroform, and CC14 soil gas plume

within Location C. Moderate to high soil gas concentrations m this area Indicated VOCs in the

disposal areas and surrounding soils.

Specific sampling objectives for Location C were:

• Delineate the horizontal and vertical extent of VOCs in the surface and subsurface softs

associated with the soil gas plumes;

• Identify other contawanants associated with disposal operations m both surface and
subsurface soil; and

• Evaluate the extent of metals and pesticides in surface soil.

10.3.3.1 Field Investigation

During the 1999 investigation, six 30-foot bor,ngs were drilled within the PCE, TCE, CC14, 1,2-

DCE, and chloroform area of concern as dehned by the sell gas plumes. A total of 6 surface sod

samples were collected. Surface soil samples collected from Borings SBLCA, SBLCB, SBLCC
and SBLCD were analyzed for metals, pesticides, PCBs, TCL SVOCs, TCL VOCs, and

explosives. Samples from SBLCE and SBLCF were analyzed for metals, TCL SVOCs (sample
from SBLCF only) and TCL VOCs. Subsurface samples from the 8- to 10-foot interval collected

from Borings SBLCA and SBLCB were analyzed for herbicides, metals, and TCL VOCs.

Three samples from Borings SBLCA and SBLCF located within the Location C disposal area

were analyzed for TCL/TAL to identify a broad range of potential contaminants. The TCL/TAL

samples within the waste disposal areas were collected at 0 to I foot, the disposal pit zone

(assumed to be 10 to 12 feet), and just below the disposal pit zone at 14 to 16 feet. In addition, a

sample was collected from 28 to 30 feet and held pending results from the 14- to 16-foot zone.

The 14- to 16-foot samples were analyzed first with 24-hour laboratory turnaround; based on

the results, the 28- to 30-foot sample was analyzed for VOCs.

During the 2000 supplemental RI effort, 11 sod borings were installed adjacent to the previous

location of Boring SBLCA and 4 at offsite locations in an attempt to delineate potential DNAPL
source material from approximately 30 feet bgs to the underlying water table interface A total

of 46 samples (inchidmg duplicates) were analyzed for VOCs. An additional 10 samples were

analyzed for total organic carbon (TOC) content. The samples were collected from various

depths in each boring. Table 104 presents the sample distribution information for the 2000

supplemental investigation.

10.3.4 Location D - North Burial Site

Location D encompasses Site 13 (Mixed Chemical Burial Site), Site 15 (Sodium Burial Sites), Site

15 1 (Sodium Phosphate Burial Site), Site 15.2 (14 Burial Pits: Sodium Phosphate, Sodium, Acid,
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Medical Supphes and Chlorinated Lime), Site 16 (Unknown Acid Burial Site), Site 16.1 (Acid),

and Site 17 (Mixed Chemical Burial Site C). These sites were combined based on a review of the

available historical information, geophysical survey, and passive soil gas survey. The maximum

burial depth as mdlcated m historical records *sapproximately 10 feet.

Figures 4-2 through 4-7 identify the PCE, 1,2-DCE, TCE, CHCL3, and CC14 soil gas area of

potential concern within Location D. Moderate to high soil gas concentratzons in this area

indicated VOCs m the disposal areas and soils

Specific samphng objectives within the North Burial Site are the same as those for Location B -
the Debris Site

10.3.4.1 Field Investigation

Eight 30-foot borings were drilled within the potential area of concern as defined by the soil gas

contours. Surface soil samples from Borings SBLDA through SBLDH inside the disposal area

were analyzed as follows: (1) All samples from the eight borings were analyzed for VOCs and

metals; (2) surface soil samples from Borings SBLDA, B, C, and D were analyzed for

pesticides/PCBs and SVOCs; (3) the surface soil sample from SBLDE was analyzed for

exploswes; and (4) the samples from SBLIX; and SBLDH were also analyzed for SVOCs.

Subsurface soil samples from Borings SBLDA through SBLDH were analyzed according to the

following: (1) the 8-10 ft bgs samples for SBLDA and SBLDB were analyzed for herbicides and

metals; (2) the 14-16 ft bgs samples from SBLDE, SBLDF, SBLDG, and SBLDH were analyzed for

explosives, pesticides/PCBs, and SVOCs; and all subsurface soil samples from these borings

were analyzed for VOCs.

10.3.5 Location E - Site 10 Area

Location E encompasses Site 7 (Nitric Acid Burial Site), Site 8 (Methylbrormde Burial Site B),

and Site 10 (Solid Waste Burial Site). These sites were combined based on a review of the

available historical information, geophysical survey, and passive soil gas survey. The maximum

burial depth as indicated in historical records is approximately 10 feet.

Figures 4-2 through 4-7 identify the PCE, 1,2-DCE, TCE, and chloroform soil gas area of

potential concern within Location E. Moderate to high soil gas concentrations indicated VOCs

in the disposal areas and soils. Soil samples collected during the installation of the groundwater

extraction system indicated the presence of PCE m the soil within the Site 10 Area.

Specific samphng objectives within the Site 10 Area are the same as those for Location B - the
Debris Site.

10.3.5.1 Field Investigation

Eight 30-foot borings were drilled and samples collected within the potential area of concern as

defined by the soil gas contours. Samples from Borings SBLEA, B, C, G, and H inside the

disposal area were analyzed for TCL/TAL. Samples from all borings were analyzed for VOCs.

All surface soil samples were analyzed for metals.

Subsurface soil samples from Borings SBLEA through SBLEH were analyzed according to the

following: (1) the 8-10 ft bgs samples for SBLEA, SBLEB, SBLEG, and SBLEH were analyzed for

herblodes and metals; (2) the 8 to 10 ft bgs zone sample from SBLEG was analyzed for
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explosives; (3) the 14-16 ft bgs samples from SBLED, SBLEE, SBLEG, and SBLEH were analyzed

for TCL/TCL, except for the 8 to 10 ft sample from SBLEE that was not analyzed for metals; and

all subsurface soil samples from these borings were analyzed for VOCs.

During the 2000 and 2001 supplemental RI sampling effort, one soil bonng (SBLEE SB1) was

installed adjacent to Boring SBLEE, m an attempt to dehneate potential DNAPL source material

from approximately 30 feet bgs to the top of the underlying water table. For Boring SBLEE SB1,

a total of four samples (includmg duplicates) were analyzed for VOCs. An additional two

samples were analyzed for TOC content. The samples were collected from various depths in the

boring. Table 10-4 presents the sample distribution information for the samples collected from
this boring.

10.3.6 Location F - POL Waste Sites

Location F encompasses Site 1-CWM (CAS Burial Pit), Site 2 (Ammonia Hydroxide Site), Site 3

(Mixed Chemical Burial Site), Site 4 (POL Burial Site), 4.1 Site (POL Burial Site), Site 5

(Methylbromide Burial Site A), Site 6 (Eye Ointment Burial Site), Site 9 (Ashes and Metal Burial

Site), Site 11 (Trichloroacetic Acid Burial Site), Site 18 (Plane Crash Residue), and Site 86 (Food

Supphes). These sites were combined, excluding Site 1-CWM, based on a review of the available

historical information, the geophysical survey, and passive soil gas survey. The maximum

bumal depth as indicated in historical records is approximately 10 feet.

As shown in Figures 4-2 through 4-7, moderate to tugh PCE, 1,2-DCE, TCE, CC14, and CHCL3

soil gas concentrations associated with this area indicated VOCs in the Disposal Area soils.

Specific sampling oblect=ves within the Site 10 Area are the same as those for Location B - the
Debris Site

10.3.6.1 Field Investigation

Seven borings were drilled within the potential area of concern as defined by the soil gas

contours. Samples from Borings SBLFA, SBLFC, SBLFD, SBLFE, and SBLFG inside the disposal

area were analyzed for TCL/TAL. Three surface soil samples were analyzed for pesticides. All

surface soil samples were analyzed for metals.

Three samples from one boring located within the POL Waste Sites area were analyzed for

TCL/TAL to identify a broad range of potenhal contaminants. The TCL/TAL samples within

the disposal areas were collected at 0 to I foot, the disposal pit zone (assumed to be 10 to 12

feet), and just below the disposal pit zone at 14 to 16 feet. In addition, a sample was collected

from 28 to 30 feet and held pending results from the 14- to 16-foot zone. The 14- to 16-foot

samples were analyzed first with 24-hour laboratory turnaround; based on the results, the 28- to

30-foot sample was analyzed for VOCs.

10.3.7 Site 61 - Buried Drain Pipe

Site 61 is a buried pipe that drams surface runoff from the southwestern portion of the

Northeast Open Area. It extends across the subsurface northern portion of the Dmposal Area.

To evaluate potential contaminatmn m storm water, one 10-foot soil boring was hand-augered
and sampled at the terminus of the drainpipe outside the northern portion of the Disposal Area.

One surface water and one sediment sample were also collected outside the northwestern

IIPEACH TREE'_PROJ114807 I_RI REPORT_REV 1 DUNN FIELD RI REPOR]_SECTION 10\SECTION 10 (REV 2) DOC 10-11



7O2 404
MEMPHIS DEPOT DUNN FIELD RI - REV 1 07/02

boundary of Dunn Field where the drainpipe empties into an open ditch All of these samples

were analyzed for metals, pesticldes/PCBs, and SVOCs.

10.4 Soil and Subsurface Soils Nature and Extent of
Contamination

To chaxacterlze the nature and extent of contarmnants within the Disposal Area, surface and

subsurface soil samples were collected by CH2M HILL as part of the RI and by Parsons as part

of the EE/CA in 1999 and analyzed for metals, VOCs, SVOCs, TOC, and the TCL/TAL

parameters (organochlorine pesticides, herbicides, PCBs, and hexavalent chromium). For

simplicity, the sample analysis results for these two investigahons were combined. Table 10-5

presents the sampling results within the Disposal Area that exceeded background, listed by

boring and sample interval. The nature and extent of the Disposal Area contaminant groups
and individual contaminants that were detected above background are discussed below.

10.4.1 Metals Contamination

In the Disposal Area, 119 total surface and subsurface soft samples (including duplicates) were

collected and analyzed for all the Priority Pollutant Metals - antimony, arsenic, berylhum,

cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc-or a

subset of the Priority Pollutant Metals depending on the data required from a given location.

The FOD for these metals is included in Table 10-6. Figures 10-4 and 10-5 identify the locations

within the Disposal Area where surface and subsurface samples were collected for metals

analysis and highlight the metals with concentrations above background values.

The metals detected were divided into three categories based on the number of concentrations

that exceeded background values and the relative importance of the metal as a potential

contaminant. Each metal was classified as a primary metal of concern, a distributed metal, or a

naturally occurring mineral as defined below:

• Primary metals of concern were detected above background values in a significant number

of samples and may indicate a release from a source area in the Disposal Area;

• Distributed metals were detected above background values in a relatively small and

insignificant number of samples; and

• Naturally occurring minerals were metals associated with the natural soil conditions that

were detected above background values.

10.4.1.t Primary Metals of Concern

Based on the definition above, chromium and lead were the primary metals of concern

throughout the surface soils in the Disposal Area. Total chromium and lead were also classified

as primary metals of concern in subsurface soils The primary metals of concern were detected

at relatively low concentrations; therefore, no release from a discrete source within the Disposal

Area is indicated by the sampling results.

Chromium. Total chromium in the surface soils of the Disposal Area was detected in 49 of 49

samples, of which 21 samples distributed across the Disposal Area (see Figure 10-4) exceeded
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the background value of 24 8 mg/kg. Chromium levels range from a low of 9.5 mg/kg to a
maximum of 212 mg/kg at the Parsons SS-2 location, the same location as MW-60 in the

northern part of the Disposal Area. The arithmetic mean of detected concentrations of total

chromium is 30 mg/kg.

Surface soil chromium concentrations above background (Figure 10-4) are distributed across the

Disposal Area. There ns no cluster of elevated concentrations indicative of a specific release at

one of the locations; however, the concentrations do appear where, based onsite records,

disposal activities have taken place. As a result, the levels of chromium may be from general
disposal operations or reworking of the surface soil with other soils or materials elevated m
chromium content.

Subsurface chromium was detected in 69 of 69 samples submitted for laboratory analysis and

exceeded the background value m 8 of these samples, with concentrations ranging from 26.8 to

76.4 mg/kg. The highest concentratLon reported was 74.6 mg/kg in the Parsons Sample SB-3

(current location of MW-59) at 9 to 11 feet bgs. A majority of the background exceedance values

reported for total chromium were found in samples from subsurface soil borings located

adjacent to former dxsposal pits found in the Disposal Area, as compared to samples from other

subsurface borings located away from former disposal pits.

Lead. Lead was present in 50 of the 50 surface sml samples analyzed for lead and 28 of the 50

detections exceeded the background value of 30 mg/kg. The highest detectLon of lead was 1020
mg/kg in Location SS-2, the same sample point where total chromium was detected at its

highest level in surface smls. Lead was detected in 69 of 69 subsurface soil samples and

exceeded the background value in 13 of the 69 samples, with concentrations ranging from 27.3

mg/kg to 180 mg/kg (Figure 10-5). The highest detection was found m the 9- to 11-foot bgs

sample from SB-3, the same sample point and depth where total chromium was detected at Its
hnghest level in subsurface soils.

Lead was detected at the following locations:

In one surface soil sample (SS-7) at Location A, lead exceeded the background value with a

concentration of 101 mg/kg. This sample was the background soil sample for the Parsons
1998 investigation.

• In hve surface soil samples at Location B, lead exceeded the background value, with

concentrations ranging from 52.2 mg/kg to 256 mg/kg.

• In Location C, lead exceeded the background value in one surface soil sample with a

concentration of 192 mg/kg.

In four surface soil samples at Location D (including one of the Parsons samples), lead

exceeded the background value, with concentrations ranging from 62.3 mg/kg to

161 mg/kg. In one subsurface sample in Boring SBLDG, lead exceeded the background
value at a concentratlon of 33.2 mg/kg

In five surface soil samples at Location F, lead exceeded background with concentrations

ranging from 64 mg/kg to 1,020 mg/kg. In one subsurface sample in Boring SBLFC, lead

exceeded the background value at a concentration of 89 mg/kg.
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In five surface soil samples at Locahon E, lead exceeded the background value, with

concentrahons ranging from 63.1 mg/kg to 789 mg/kg. In one subsurface sample in Boring

SBLEE, lead exceeded the background value at a concentrahon of 72 mg/kg.

In Site 61 surface soil, lead exceeded the background value, with a concentration of 107

mg/kg. In the subsurface, lead exceeded the background value in one sample with a

concentration of 90.4 mg/kg.

As shown in Figure 10--4, elevated lead values (like those of chromium) are generally

distributed throughout the Disposal Area. Exceptions are the two highest values, 789 and 1,020

mg/kg, from the northern portion of Dunn Field.

10.4.1.2 Distributed Metals

Based on the criteria in Section 10.4.1 above, antimony and thallium were classified as

distributed metals in the Disposal Area surface soils and, antimony, selenium, and thallium
were classified as distributed metals in subsurface soils. The isolated locahons and mimmal

concentrations of these metals are shown in Figures 10-4 and 10-5. As a result, the
concentrations of these constituents were not considered indicative of a release from a source

area in the Disposal Area and these constituents were classified as distributed metals.

Antimony. Antimony was detected in 22 of 50 surface soil samples collected within the Disposal

Area, but only three locations exceeded the background value of 7 mg/kg: surface soil samples
collected from Location A (SBLAD) at a concentration of 25.3 mg/kg, from Location E (SBLEE)

at 355 mg/kg, and from Location F (SS-2) at 12.9 mg/kg (see Figure 10-4). There is no

background value for antimony in subsurface soils. Antimony was detected at an average

concentrahon of 2.13 mg/kg in 30 of the 69 subsurface samples analyzed (see Figure 10-5).

Selenium. This metal was detected at an average concentration of 1.0 mg/kg (slightly above

the background value of 0.6 mg/kg) in five surface soil samples, with a high detect*on of 1.4

mg/kg. Selenium was also detected in 9 out of 50 surface soil samples at an average

concentration of 0.5 mg/kg (background value is 0.8 mg/kg). The highest reported surface soil

concentration of selenium was 1.3 mg/kg.

Thallium. This metal, which has no background value, was detected in 20 of 50 samples
collected in the Disposal Area (see Figure 10-4). The range of concentrahon was from 0.22

mg/kg to 0.68 mg/kg, with a median detection of 0.46 mg/kg. In the subsurface samples

collected, thallium was detected m 8 of 24 samples and the range of concentration was from 0.31

mg/kg to 0.64 mg/kg. Thallium concentrations m the surface soils of the Northeastern Open
Area are similar to the concentrations in the Disposal Area surface soils, indicating that thallium

concentrations are not associated wlth waste management activities in the Disposal Area.

10.4.1.3 Naturally Occurring Metals

Several naturally occurring metals were detected in surface and subsurface soil concentrahons

at levels above the background value, as discussed below.

Aluminum. Aluminum was detected in 50 of 50 surface soil samples analyzed from the Disposal

Area, and four samples (SBLBE, SBLEF, SS-2, and SS-4) exceeded the background value of

23,810 mg/kg (see Figure 10-4). The highest concentration of aluminum in surface soil samples

was 31,100 mg/kg Aluminum was also detected in 69 of 69 subsurface soil samples analyzed
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and the highest detection was 32,200 mg/kg. The background subsurface soil concentration was
l

21,829 mg/kg. Bauxite stored onslte at Dunn Field is the most likely source of the slightly
elevated aluminum values.

Arsenic. Arsenic was detected in 50 of 50 surface soil samples and 64 of 69 subsurface samples
collected within the Disposal Area (see Figure 10-4 and 10-5). Arsenic was above the

background value of 20 mg/kg in only two surface soil samples analyzed: SB61A contained 43.7

mg/kg and SS-2 contained 25.9 mg/kg. Arsenic was only detected once above the background

value of 17 mg/kg in subsurface soil Sample SB61A from 3 to 5 feet bgs at a concentration of
35.6 mg/kg.

Copper. Copper was detected in 44 of 50 surface sod samples collected wahin the Disposal Area,

and in 25 of 69 subsurface soil samples. As shown on Figure 10-4, copper exceeded the

background value, at 16 locations in the surface soils. There was only one copper concentration

greater than the background value in the subsurface soil Sample SB-2 from 3 to 5 feet. The

highest detection of copper in surface soil samples was 796 mg/kg and the highest detection of

copper in the subsurface was 89.9 mg/kg.

Zinc. Zinc was detected in 44 of 50 surface soil samples collected within the Disposal Area.

Eleven of the 44 samples had zinc concentrations above the background value (126 mg/kg)
ranging from 130 mg/kg to 935 mg/kg. In the Disposal Area subsurface soils, zinc was detected

in 25 of 69 samples. Only one of the 25 samples had a zinc concentration above the background
value (114 mg/kg); at Boring SBLFG from the 8- to 10-foot depth bgs, zinc was detected at a

concentration of 2,560 mg/kg.

10.4.1.4 Summary of Metals Nature and Extent in Soils

Metals concentrations in surface and subsurface soil were compared to background and
exceedences were plotted. Evahiation of the concentrations indicated that chromium and lead

consistently exceed background concentrations in surface soil samples across the Disposal Area,

probably resulting from waste management operations at the Disposal Area. Thallium
concentrations are also elevated, but their concentrations are similar to those in the Northeast

Open Area, indicating that thallium concentrations likely result from natural soil conditions (no

background is available for thallium in soils). Arsenic exceeds background concentrations in

two surface and one subsurface soil samples in the northern end of the Disposal Area. Other

naturally occurring metals, aluminum, copper and zinc, exceeded background concentrations
across the Disposal Area at reduced amounts.

With the exception of a cluster of elevated lead concentrations in Location E, there is no clear

distribution of metals in the surface or subsurface soil indicative of a specific source of metal

contarrunation within the Disposal Area Elevated metals likely result from general waste
management and soil reworking across the Disposal Area.

10.4.2 Pesticide and PCB Contamination

The following 11 pesticides were detected in 28 pesticide surface soil samples within the

Disposal Area" DDT, DDE, DDD, alpha-chlordane, gamma-chlordane, dieldrin, endosulfan

sulfate, endrin ketone, heptachlor epoxide, methoxychlor, and endnn. Dieldrin was detected m

20 of 28 surface soil samples collected from the Disposal Area.
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The following 8 pesticides were detected in 21 pesticide subsurface soil samples within the

Disposal Area: DDT, DDE, DDD, dieldrin, heptachlor, heptachlor epoxide, methoxychlor, and

toxaphene. Dieldrin was detected in 6 of 21 subsurface soil samples collected from the Disposal
Area

The distribution of pesticides in surface (Figure 10-6) and subsurface (Figure 10-7) soils is not

associated with a specific waste disposal area. The pattern of concentration and locataon is
consistent with that observed at the Main Installation, where pesticides were widely applied to
surface softs. Pesticide detections in the 8- to 10-foot subsurface interval result from downward

migration of the surface application and reworking of surface soil with subsurface soil during

waste management operations at the Disposal Area.

10.4.3 SVOC Contamination

Surface soil samples were collected for SVOC (including PAH) analyses at 29 soil boring

locations in the Disposal Area (Figure 10-8). A total of 22 SVOCs were detected in the surface

soil samples. PAHs detected included: acenaphthene, anthracene, benzo(a)anthracene,

benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i) perylene, chrysene, dibenz(a,h)anthracene,

indeno(1,2,3-c,d)pyrene, 2-methylnapthalene, benzo(k)fluoranthene, fluorene, fluoranthene,

naphthalene, phenanthrene, and pyrene. Other SVOCs detected in surface soil samples include"

benzyl butyl phthalate, bis(2-ethylhexyl)phthalate, carbazole, dibenzofuran, diethyl phthalate,

and di-n-butyl phthalate. Tables 10-5 and 10-6 present the concentrations at wtuch these
contanunants were detected.

Subsurface soil samples were collected for SVOC (including PAH) analyses (Figure 10-9). A
total of 27 SVOCs were detected. PAHs that were detected included: benzo(a)anthracene,

benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(1,2,3-c,d)pyrene), 2-

methynapthalene, acenaphthene, acenaphthylene, anthracene, benzo(k)fluoranthene,

fluoranthene, fluorene, naphthalene, phenanthrene, pyrene, chrysene, and benzo(g,h,i)

perylene. Other SVOCs detected in the subsurface soil samples include: 1,2,4-trichlorobenzene,

2,4,6-trichlorophenol, bis(2-ethylhexyl)phthalate, carbazole, di-n-butyl phthalate, dibenzofuran,

diethyl phthalate, hexachlorobutadiene, pentachlorophenol, and phenol.

Many of the PAHs detected in subsurface soil samples do not have comparable background

concentrations. This same situation is true for surface and subsurface SVOC soil samples. Many

of the PAH constituents detected in surface soil samples do, however, have comparable

background concentrations. Table 10-5 presents the analytical results for those PAHs in surface

soft samples above background levels.

Surface and subsurface soil samples collected during the RI for the Main Installation revealed

that PAHs are common throughout the Depot, generally associated with proximity to railroad

tracks. Concentrations here are also likely assocmted with the tracks Sample stations SBLFA,
SBLFB, SBLBA, and SBLBC are all downslope from the N-S trending railroad track that extends

across Dunn Field. Samples from Boring SB61A, which revealed the presence of PAHs, is about

50 feet downslope from a commercial railroad track outside of the Dunn Field perimeter fence,

and, were most likely impacted directly by outside operations.
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10.4.4 VOCs in Surface Soil

Surface soil samples (0 to 1 foot bgs) were collected for VOC analyses at 45 soft boring locahons

in the Disposal Area (Figure 10-10). Figures 10-11A and 10-11B show the analyhcal results for

samples collected in the surface and subsurface soft for the 1999 and 2000 investigations,

respectively. Tables 10-5 and 10-6 present the analytical data for the surface soil samples.

Background values for most of the VOCs detected m the surface soil have not been estabhshed.

Since VOCs in soft at many hazardous waste s_tes may act as groundwater contaminant sources,

all constituents detected m the surface and subsurface soil were compared to generic

groundwater protection criteria in a residenhal scenario, as established by EPA (March 2001).

Supplemental Guidance for Developing Soil Screening Guidance Levels for Superfund Sites.(OSWER

9355.4-24. Peer Review Draft. As described in ttus document, groundwater screening levels "are

back-calculated from an acceptable target soil leachate concentrahon using a dllut_on-

attenuation factor (DAF)." For the comparison here, a DAF of 20 was used because the depth to

groundwater beneath Dunn Field is greater than 70 feet bgs and natural contaminant reduction
processes are expected to occur m the vadose zone. The residential scenario was also used

because the criteria are assumed to be more stringent.

The results of the comparison can be found in Table 10-7. According to this table and
information presented in Table 10-6:

• A surface soft sample at Location C (SBLCA) exceeded the screening value for TCE and

1,1,2,2-PCA at concentrations of 0.04 mg/kg and0.007 mg/kg, respectively;

• A surface soil sample at Location C (SBLCB) exceeded the screening value for TCE and vinyl

chloride at concentrations of 0 61 mg/kg and 0 11 mg/kg, respechvely;

• TCE was detected in one surface soil sample from Location C (SBLCD) at a concentration of
0 85 mg/kg; and

• TCE and 1,1,2,2-PCA were detected in one Locahon E surface soil sample (SBLEF) at

concentrations of 0.067 mg/kg and 0.083 mg/kg, respechvely.

Throughout the Disposal Area, TCE was the most prevalent VOC detected m surface soil.

Maximum TCE concentrations (0.61 and 0.85 mg/kg) were detected at Location C, with the

other concentrations ranging about an order of magnitude lower (0.002 to 0.077 mg/kg). VOC

concentrahons in surface sod are not bounded by surface soil sampling points in all areas;

however, placement of borings m areas of maximum VOC soil gas concentrations and the

continued presence of the Durra Field perimeter fence restricting achwties outside the current
perimeter both indicate that maximum concentrahons have been identified and that VOCs were

not disposed of west of the Dunn Field perimeter

10.4.5 VOCs in Subsurface Soil

A total of 155 subsurface soil samples were analyzed for VOCs and 27 VOCs were detected.

Figures 10-11A and 10-11B show the analyhcal results for samples collected in the surface and

subsurface soil for the 1999 and 2000 investigahons, respechvely. Tables 10-5 and 10-6 present
the analytical data for the subsurface soil samples.
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Background values for most of the VOCs detected m subsurface soil samples have not been
estabhshed. As discussed m the previous section, subsurface soil samples were compared to

groundwater protection criteria. The results of that comparison can be found in Table 10-8 and

are discussed in the following subsections.

Location A. VOCs exceeded screemng values in only one (SBLAB) of the four Location A

borings. 1,1,2,2-PCA, CC14, chloroform, PCE, and TCE exceeded screening levels at all depths

sampled ( 8 to 10 feet, 14 to 16 feet, and 28 to 30 feet). CC14, PCE, and TCE exceeded screening
levels at the 8- to 10-foot zone. 1,1,2,2-PCA, CC14, chloroform, PCE, and TCE exceeded

screening levels at 14 to 16 feet and 28 to 30 feet bgs. The deeper samples (28 to 30 feet) were
collected at the bottom of the loess above the fluvial sands. The presence of VOCs at the base of

the loess could be indicative of a possible pathway to groundwater. As discussed in Section 14,

evaluation of concentration trends in groundwater extraction and monitoring wells near and

downgradient of Location A indicate that a source of groundwater VOCs, particularly carbon

tetrachloride and chloroform, is present in this area.

Location B. VOCs exceeded screening values in only two (SBLBC and SBLBD) of the five

borings sampled in Location B. Both 1,1,2,2-PCA and vinyl chloride exceeded screening levels at

a depth of 28 to 30 feet bgs. Only vinyl chloride exceeded the screening values at depths of 8- to
10-feet and 14 to 16 feet. The occurrence of both 1,1,2,2-PCA and vinyl chloride at the base of

the loess could indicate a source of VOCs in groundwater, though vinyl chloride has not been

detected m groundwater.

Location C. Nineteen borings and multiple samples were found to contain VOCs above

groundwater protection criteria in the Location C area. The hrst 14 of the borings include the

1999 RI SBLCA boring and 13 borings from the 2000 supplemental RI. The other five borings
included SBLCA, SBLCB, SBLCC, SBLCD, and SBLCF. The most common VOC constituents in

samples from Location C included 1,1,2,2-PCA, TCE, and PCE, with concentrations ranging

from a low of 0.007 mg/kg to 33 mg/kg. Least common constituents mcinded vinyl chloride

and 1,1,2-TCA. Samples that exceeded the criteria were collected from depths ranging from 8

feet to 83 feet bgs. Because of the depth to which VOCs were detected, a direct pathway to

groundwater is indicated.

Location D. Chlorinated VOCs 1,1,2,2-PCA, TCE, and chloroform were detected at

concentrations that exceed screening values in five of the eight borings sampled in Location D.

VOCs at a depth of 8 to 10 feet bgs were detected in only one boring, while trichloroethelyne

and chloroform were detected at the base of the loess, indicating a possible pathway to

groundwater.

Location E. Chlorinated VOCs (1,1,2,2-PCA, 1,1,2-TCA, 1,1-DCE, total 1,1-DCE, 1,2-DCA,

methylene chloride, PCE, TCE, and vinyl chloride) were detected in only two of the six borings

sampled in Location E. However, the highest concentrations of TCE (460 mg/kg), 1,1,2,2-PCA

(160 mg/kg), and PCE (4.4 mg/kg) in soft at Dunn Field are found at Location E at the

historically reported maximum depth for the disposal pits at Dunn Field. Samples that

exceeded the criteria were collected from depths ranging from 5 feet to 67 feet bgs. Based on the

samples collected, the concentrations of VOCs appear to decrease with depth but indicate a

source and possible rmgration pathway to groundwater. Also, no bromomethane (methylene

bromide) was detected in the surface soil or subsurface soil in Location E. As further discussed

in Section 14, elevated concentrations of VOCs m groundwater are associated with this location.
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Location F. Chlorinated VOCs (CC14, chloroform, and methylene chloride) were detected in one

(SBLFG) of the six borings sampled m Location F. The highest detection for CC14 (6.8 mg/kg)

was at 8 to 10 feet, the reported maximum depth of the Dunn Field disposal pits. Chloroform

was also detected at a reported high concentration of 14 mg/kg in the 8- to 10-foot and 14- to

16-foot bgs depths. Also, no bromomethane (methylene bromide) was detected in the surface
soil or subsurface soil in Location F

Site 61. No VOCs were detected in this soil boring

10.4.5.1 Summary of VOC Nature and Extent in Soils

VOCs in soils at Dunn Field as represented by the 1999 and 2000 sampling results (see Figures

10-10, -11A and -11B) correlate well with the extent of VOCs in the subsurface suggested by the

passive soil gas survey results discussed in Section 4 (see Figures 4-2 through 4-6). The apparent
clustering of the higher VOC detections correlates well with the historical information

indicating that the disposal pits and trenches were relatively small and separate. In addition,

the TCE, PCE, and carbon tetrachloride plume centroid depths reflect the Disposal Area source

areas as defined by the soil analytical results. The Site 10 disposal pit (Solid Waste Burial Site)
in Location E appears to be the largest single, potential chlorinated VOC source of

contarmnation to groundwater. In addition, as evidenced by soil samples collected m Location

C, VOCs have been transported from near the base of the disposal trenches (8 to 10 feet bgs) to
depths (83 feet bgs) immediately above the water table.

The vertical extent of VOCs throughout the fluvial sands has not been fully characterized.

However, as discussed in Section 14, groundwater contamination by VOCs occurs across the

Disposal Area in concentrations that indicate dissolved-phase VOC transport within the fluvial
sands to the fluvial aquifer. The relationship between VOC occurrences in soil and

groundwater is further evaluated in Section 14.

10.5 SurfaceWaterand Sediments

Two surface water and sediment samples were collected from within the Disposal Area. One

sample was collected at the western fence line end near the Asphalt Pad and the other offsite at

the outfall of the Site 61 culvert (see Figure 10-12).

The only COPCs identified in the surface water were aluminum, benzo(b)fluoranthene,

beryllium, cadmium, chrysene, indeno(1,2,3-cd) pyrene, lead, and phenanthrene (see Figure 10-

12). Sediment samples were collected for the same purpose and at the same time and location

(see Figure 10-12) as the surface water samples Contaminant groups detected in the sediments

included metals, pesticides, and PAHs. Based on comparison against background values and

screening criteria, only the Site 61 sediments contained any COPCs: arsenic,

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, carbazole,
chrysene, dieldrin, and indeno(1,2,3-cd) pyrene. No COPCs were detected in sediments

associated with Location A (Asphalt Pad).

The SVOCs detected in surface water and sediments at Dunn Field are PAHs. PAHs have been

observed throughout the Depot, generally associated with proximity to railroad tracks Both
surface water and sediment sample locations dram areas associated with railroad tracks. The

Site 61 culvert discharges into a ditch that parallels an active railroad track
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10.6 Natureand ExtentConclusions

Conclusions regarding the nature and extent of contamination, expressed relatwe to the

objectives of the RI estabhshed m Section 10.3, are as follows.

• Significant levels of the following chlorinated VOCs were detected in subsurface so*ls

withm the Disposal Area: 1,1,2,2-PCA, 1,2-DCA, 1,1-DCE, CC14, chloroform, methylene

chloride, PCE, TCE, and vinyl chloride.

• VOCs in soils correlate well with the extent of VOCs in the subsurface as defined by the

passive soil gas survey.

• The apparent clustering of higher VOC concentrations both in soil gas and subsurface

samples correlates well with historical information indicating that ons]te disposal pits and

trenches were relatively small and separate.

• Based on comparison of soil sample analytical results to contaminants in groundwater

underlying Dunn Field (see Section 14.0), there appears to be a complete migration pathway

from surface soil/disposal area to subsurface soil and then to groundwater for CVOCs.

• Chromium and lead consistently exceed background concentrations in surface and

subsurface soil and likely result from waste management operatzons at the Disposal Area.

Arsenic, aluminum, copper, and zinc also exceed background concentrations in soil. Metals

m both surface and subsurface soil are widely distributed or spora&c and mostly do not

correlate with specific locations or sites.

• Pesticides were detected in surface and subsurface (8- to 10-foot bgs) samples across the

Disposal Area. The distribution of concentrations is indicative of broadcast application to

the surface rather than disposal operations.

• Concentrations of metals, pesticides, and PAHs in ephemeral surface water flow exceeded

background These chemicals also exceeded background in sediments in the northwest

portion of the Disposal Area at Site 61. PAHs in sediment at Site 61 likely result from active
offsite railroad tracks. Chemical concentrations m sediment from Location A-the Asphalt

Pad-are almost all below background.
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TABLE 10-1

Site Consolidation and Sampling Rationale within the Disposal Area
Rev 1 Memphis Depot Dunn Field RI

Consolidated

Location ID

Location A- Asphalt
Pad

Location B- Debris
Sde

Location C- South

Bur_al Sate

Location D- North
Burial Site

Location E- Site 10
Area

Location F* POL

Waste Sites

Sate 61- Stormwater
Culvert

Historical Site

Designation

23, 24-A (CWM),
63

22, 23

12,121,14

13, 15, 15.1,152,
16, 16.1, 17

7,8,10

1 (CWM), 2, 3, 4,
4.1,5,6,9,11,
18, 86

61

Rationale for Consolidation and Sampling

TCE, CCL4, 1,2-DCE, and PCE soil gas plume encompasses
these sites Soil gas survey implies VOCs in the disposal pits and
trenches

TCE, CCL4, 1,2-DCE, and PCE sod gas plume encompasses
these sates Soil gas survey implies VOCs an the disposal pats and
trenches

TCE, CCL4, 1,2-DCE, and PCE soil gas plume encompasses
these sites. Soil gas survey imphes VOCs in the disposal pits and
trenches

TCE, CCL4, 1,2-DCE, and PCE soil gas plume encompasses
these sites. Soil gas survey implies VOCs in the disposal pits and
trenches

TCE, CCL4, 1,2-DCE, and PCE soil gas plume encompasses
these sites Soil gas survey implies VOCs an the disposal pats and
trenches

TCE, CCL4, 1,2-DCE, and PCE soil gas plume encompasses
these sites. Soil gas survey implies VOCs an the disposal pats and
trenches

Discharge area evaluated for the presence of contaminates
associated with Dunn Field historical activities
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TABLE 10-3

Analyte Groups for the Northeast Open Area

Rev I MemphisDepot Dunn Fle/d RI

Station
Matrix

Identification

SB SB21A

SB SB21B

SB SB21C

SB SB21D

SB SBLGA

SB SBLGA

SB SBLGB

SB SBLGB

SB SBLGC

SB SBLGC

SB SBLGC

SB SBLGD

SB SBLGD

SB SBLGE

SB SBLGE

SB SBLGF

SB SBLGF

SB SBLHA

SB SBLHA

SB SBLHB

SB SBLHB

SB SBLHC

SB SBLHC

SB SBLHC

SE SDLHA

SE SDLHB

SS SB21A

SS SB21B

SS SB21C

SS SB21D

SS SBLGA

SS SBLGB

SS SBLGC

SS SBLGD

SS SBLGE

SS SBLHA

SS SBLHA

SS SBLHB

SS SBLHC

SS SS-8

Sample Identification

DJA174

DJA177

DJA180

DJA183

DJA143

DJA144

DJA146

DJA147

DJAt49

DJAt50

DJA238FD

DJA152

DJA153

DJA155

DJAt56

DJA158

DJA159

DJA161

DJA162

DJA164

DJAt65

DJA167

DJA168

DJA284FD

DJA169

DJA171

DJA173

DJA176

DJA179

DJA182

DJAt42

DJA145

DJA148

DJA151

DJA154

DJA160

DJA239FD

DJA163

DJA166

DDMT-081098-SS8

z
__ .m

,m
= a,
I

J_ v-

Date Collected = m

- ®o•-- _ U .m

_ _. - ._ = _

03/30/1999 X X

03/30/1999 X X

0313011999 X X

0410111999 X X

03/29/1999 X

0312911999 X

O312911999 X

0312911999 X

0312911999 X

03/29/1999 X

03/29/1999 X

0312911999 X

03/29/1999 X

0312911999 X

0312911999 X

0410111999 X

04/01/1999 X

03/30/1999 X

0313011999 X

0313011999 X

0313011999 X

0313011999 X

03/30/1999 X

0313011999 X

03/15/1999 X X X X

03/15/1999 X X X X

0313011999 X X

03/30/1999 X X

03/30/1999 X X

04/0111999 X X

0312911999 X X X X

0312911999 X X X X

0312911999 X X X X

03/29/1999 X X X X

0312911999 X X

03/30/1999 X X X X X

0313011999 X X X X X

03/30/1999 X X X X X

03/30/1999 X X X X X

08/10/1998 X X X

702 419
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TABLE 10-3

Analyte Groups for the Northeast Open Area

Rev I MernphtsDepot Ounn F_eldRI

Station
Matrix

Identification

SS SS6085A

SS SS6085B

SS SS6085C

SS SS6085D

SS SS6085E

SS SS6085F

SS SS6085F

WS SWLHA

WS SWLHB

Sample Identification

DJA185

DJA186

DJA187

DJA188

DJA189

DJA190

DJA288FD

DJA170

DJA172

Date Collected

04/01/1999

04/01/1999

04/01/1999

04/01/1999

04/01/1999

04/01/1999

04/01/1999

03/13/1999

03/13/1999

SB = Subsurface soil sample

SS = Surface sod sample

WS = Surface water sample

,m

Q._ ,¢

- ==" _:=o i
_" _- E o

m ,m m

5 O ¢l. ¢/) I-- _ ,=.-
X X X

X X X

X X X

X X X

X X X

X X X

X X X

X X X X

X X X X

Page 2
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Table 10.4
SampleDistributionfor 2000DNAPLInvestigation
Rev I MemphisD_ /0tDunnFie/dR/

Volatde Organics (EnCore Sample Dev=ce)
Boring ID and Dates

of Collection

DLstnbutlon

3BLCA-SB-1

10/123'2000

Columbia Labs

2 per f0

44S feet I

Duplicate

1 per 10

;BLCA-SB-2

10/16/2000

Duphcate

I per 10

444 feet

Sieve Analysis

20 feet

41 feet

53 feet

SBLCA-SB-3 13 feet

10/17/2000 37 feet
10/18/2000

19 feet

75S feet

47S feet

56S feet

SBLCA-SB-4

10118/2000

10119/2000

SBLCA-SB-5

10124/2O00

755S feet

SBLCA-SB-8

10/2512000

SBLCA-SB-9

10/30/2000

10/3112000

SBLCA-SB-10

11/01/2000

SBLCA-SB-11

11/07/2000

522 feet

12 55 feet

811 feet
SBLCA-SB-12

11/13/2000

ETC Labs

33 feet

64 feet

74 feet

44 feet

68 feet

73 feet

44 feet

53 feet

67 feet

42 feet

52 feet

75 feet

44 feet

54 feet

77 feet

47 feet

52 feet

72 feet

22 f_et

42 feet

56 feet

77 feet

12 5 feet

37 5 feet

57 5 feet

72 5 feet

27 5 feet

37 5 feet

81 feet

46 5 feet

74 feel

77 feet

83 feet

80 feet

5 feet"

34 feet

67 feet

37

27 5S feet

Total

Organic

Carbon

11 feet 12 feet

46 feet 47 feet

74 feet 73 feet

90 feet

12 5 feet
36 feet

87 feet

18 5 feet

18 feet 175

42 feet 42 5 feet

60 5 feet 61 feet

88 feet

32 feet 31 5 feet

42 feet 42 5 feet

87 feet

80 5 feet
74S feet

SDLCA,,SB-13 X
H/14/2000

SBLCA-SB-14

11121/2000

80S feet58LCA-SB-15

tf/28/2000

_BLEE-SB-1

10/26/2000

10127/2000

Total

• 4 OZjar of asphalt reed=urn

19 feet

41 feet

54 feet

64 feet

18 5 feet

41 5 feet

54 5 feet

64 5 feet

74 feet

34S feet

Sample ID SBLCA-SS-1 and add number of feet below ground sun'ace as found In COItJmflsExamine SBLCA-SB-1-33
rs" in sampta number stands fo¢ split sample

18 21 5

Eqmpment Rms(

X

X

X
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TABLE 105

Ana_lcal R_U_ Abow Ba_gro_d for All Nedia (ex_p_ Groundwater) I_ the 0i_po_ Ate=

I_v f t_m_4 De_o_D_ F_d _

Station I Sample
Depth Range parameter Name C----nI0o "I

SedlNm

5D6_A I DJA194 O0t_10 OCTACHLORODIB ENZO.p4_OXIN
SurCa¢_ 5oils

S_IA I DJA191 O0 _o 1 0 OCTACHLORO DISENZO_tOX_i
suf/a_wat_

SW61A I OJA195 _Jl _ablQ OCTACHLOROOISENZO_O_OX_,J

Subs L:_'a¢4 SOilS

BBLCA SI_CA_B- t 2.P,Q5

SSLCA SBLC_SB_3-125

SBLC_ 5BLCA.S_

SRLCA SELCA-$ B-4.18 5

SBLCA SBLC_B2.12

3BLC_ SBLCA_8247

BBLCA i SBLC_e'_SD2"73CASSB LC4_ SBLCA S_ 9O

SBLCA i $_C._BfA25

SSI_E 5_LEESBt 1_ 5

BBLE.E SBLEE$_1845

80 5t0805

125to125

36O:O36O

185b= 185

120to 120

470_O4Z0

730t0730

9OO1O9OO

8701O870

4251O425

185rOle5

_45$o645

TOTAL C_GANIC C_*ON

TOTAL C4_GANIC CARBON

TOTAL ORGANIC CAR_ON

TOTAL ORG;_NIC CARBON

TOTAL ORGANIC CARBON

TOTAL ORGANIC CARBON

TOTAL ORGANIC CARBON

TOTAL ORGAt_qC CARBON

TO I'AL ORGANIC CARBON

TOTAL ORGANIC C/_8ON

TOTAL O_GANIC _N

TOTAL C_GAN_C CARBON

Su_ur_ 8olhl

$D- ODM T_,p,0598.$B 1.11.13',,06

S_ D_M T_80598_B 1. t 1.13'_

S_- DDMT_OB_BI.I 1.13'_6

SB_ DDMT-O_059_SS t .1 t .13 J06

BB- DOMT_8OBpS_B 1.11.13.06

SB- DOMT_3EOG98.B81.11. t 3,_

SEt- OOM T*0805_B1.11.13,.06

5B- ODM T_0598.SB 1.11.13,.06

BB* OOMT_598_B%t 1.13"_

SB_ ODMT_0594_,_,B 1.11.13 _6

S_- DDMT-08059_BBI.I 1.13'_

SB* DOMT_8059_SB t .11.13 _6

BB- DOM T*08059P_B1.11.13,_6

SB- DOM T_BOSg_SB1 H.t3 _6

SB- DDM T_O_05_t_BI* 13.15".07

SB- DDM T_0598.SB 1.13_15'_7

SB- OOM 7_0598.SB 1.13-15._7

SB- OOMT-0,_05_.SE_ %13-15,_7

$B- 0OMT.080598.5_ _.13.15'_7

SB- DOMT_SO59_SB 1.13.15 _7

SB- OOM T_,8OBgS_B 1 13- _5'_7

_- ODM T_60598._B% 13q 5,_7

SB- DDM T_8059_SB 1. t 3-15,_7

SP,- DDM T_0598._B 1.13.15,.07

S_ DDMT_8059_SB 1.13-15 _7

SB- 0OMT_80598._ 1.13-15,_7

SB- 00MT=OSOS�_BBI*I 3-15 _7

BB- 0DMT-08QS98.SBI-13.1_ _7

BB- DDM T.08959_B I 13-1547

BS*, DQM T+08059_SB1. t 5. I T_O_

S_ ODM T4_059t_B 1.1 F,.IT_8

S_' DOM T_080598 SB1.15-1_

BB-_ O DMT_80595.SS 1.15.1 _8

5B-I DDMT_OBgS.BB t .15. _;"_0_

S1_1 DDMT_0e0598.$81.15-_7"_

$B-I ODM T-08059_-$81 15.t T.08

_-I ODMT_O598.SB %1_1T'_

_B-I DOM T_B598.BG t .1 E.I ;"_8

_B-I DC_4 T_8059P_SB b 15. t _8

_S-1 DDM T_BQ598-SB I. t 5_17"O8

_B-I DDM T_BQ598,_R 1.3-5,_2

_B-I DDMT,OS_598_ 1._.5 _2

;B-I DDMT_,I)059_$B 1.3.5 _Z

_-1 D DMT_OSO59e-S_ __.5_2

_S 1 DOM T_OBg8 SB1.3-5'_2

;8-1 DDM T_Q59a_B 1_'_2

;_ 1 D_M T_059_SB 1_3.5 _2

iB-t DDMT,OSO59P_SB 1.3_5 _2

;B*I ODMIr _805g1_S _ 1_.5 _2

IB.1 _MT_8059_BB1.3_,_

;B-1 f)OMT_08059_.SB i _.5'.02

;8 I D D MT_P39_ _ B1 _3-5'.Q2

;B-I D OMT_)BOB9 _ B1_3-5, JJ2

;O t DDM T_0$_4_B 1_ _2

;B.I DDMT_598._l_.5 _02

;B-I DDMT_080598.S_.7.9' _

_Er-1 DDM T-O_O_9_B 1.7._ _4

_B_I ODM T.080,39_SB 1.7_*_04

B-f DDMT_OBg_sF$1.Z._'_4

t10_130

110;O130

1101O130

It 0t_130

110tot30

110to130

110to130

tlOtO130

tl0_130

110to130

110to130

110tOl30

11010130

110_0130

t30_0150

130_o150

130t0150

130to 150

1301O 150

130tot50

130(o 150

130to 150

t30t0150

130to 150

13O1O150

13010150

1301o150

13010150

130_150

t30to150

130_150

1301O150

130_150

130totS0

130t0150

130to 150

t30_o150

13063 IS0

130t_ 150

130to_5_

130_t50

130_150

30_50

30to5_

30t050

30to50

30t_50

30to50

3Or050

30t050

30_o50

3O1O5O

3O105O

301050

3ORB50

30to50

30to50

30to50

T0(ag0

70to90

_0to�0

70,'o9o

_LUMINUM

ARSENIC

BARIUM

CALCIUM

CHROMqUM TOTAL

COBALT

IRON

LEAD

MAGNESIUM

MANGANESE

N_C_EL

POTASSIUM

_O01UM

_ANADIUM

_LUMINUM

_RBENIC

3HROMtUM TOTAL

306ALT

RON

.EAD

_4._.GNESIUM

,_NGANESE

dERCURY

¢ICKEL

=OTASStUM

_ODlUM

/,e_NADIUM

_J.UMINUM

_RB_NIC

t&RIUM

_J_LCIUM

_PIROMIUM TOTAL

_OBALT

RON

,E_D

4AGNESItJM

4ANC,_NESE

OCKEL

>OTA_IUM

;ODIUM

rANAD(UM

_.UMINUM

_RB_NIC

U_R(UM

_ERYLLtUM

;_CIUM

CHROMIUM TOTh*L

COBALT

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURy

NICKEL

FOTASBtUM

_DIUM

VAN_IUM

ALUMINUM

ARSENrC

B_RIUM

_*_LCIUM

30_00

t20o

5OO

2100

15_

9OO

9OO

36OO

6OO

53OO

2700

993O

7

159

62

19100

89

2720

54l

1040

297

287

t3300

61

984

2410

175

79

181OO

6_

0 O3

t_

2,40

358

49

_8

71

162_

_Z

254O

172

776

3O4

277

32200

151

174

084

4,'OO

285

13

273

011

225

3190

2OO

646

17n_

IQ7

;21

t25o

M_G I 0_72 t

'_- I O=,OOO,2I

MG_G

MC.,_KG

MC_XG

MC_KG

MG*,XG

MG,I_.G

MG/KG

MG,XG

MC_KG

MC_G

MG*q_G

MG/KG

MG/_G 2182_

MG,/KG 17

MC*_G 300

MC_KG 2432

MG/KG 264

MG/_G 204

MG_G 38480

MG'I_G 23 B

MGr_G 4900

MC_G 1540

MC._KG 366

MC.JKG 1800

MC_KG

MG,_G 513

MG_KG 21829

MG_KG 17

MG_G 3OO

MC_XG 2432

MG_G 264

MG_G 204

MG_KG _480

MG._G 239

MG_G 4900

MC._KG 1540

MGtKG 02

MG/KG 3e 6

MGZKG 1800

MG_G

MC-_I_G 513

MG,KG 21_29

MG_G 17

MG_G 300

MC_KG 2432

MC_KG 264

MG_KG 204

MCA_G 38480

MCVKG 239

k_CV_G 4_00

_G_G 1540

_G_KG 3e 6

MG_G le00

_G'XG

_C_KG 513

_4C_G 21B29 X

_C_KG 17

_G_KG 300

_ C,_KG 12

_G/KG 2432 X

_G_G 264 X

_4G,_G 204

_G_G 38480

dC*_G 239 X

_G_KG 4900

dG/KG t540

dC_KG B 2

_G.*KG 366

_G_G 1800 X

_G,'< G

_G_G 513 X

_C._G 2_e29

.IG/_.G 17

_CvKG 3OO

_C.*KG 2432
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TABLE 10-S

Resu_ Above Backg_,ur_ I_ M Medm (ex_ _ndwate_ in _ _.a{ _eE

Stati

SB.

S_.

SB.

S_

SB.

$8-

S_

SB.

S8-

SB-

SB=

S_

SB-

SB-

SP_

$B-

SB-

SB-

SEL

SB*

SB =

SB-

SB-

SB-,

$8_.

SB-"

SB-'

SB-!

SB-;

SB-;

SE-;

SB-;

$8-;

SB-;

SB-;

SB-;

SB-;

SE_;

SE_;

SB=;

SB-2

$E_2

SB-2

SB-2

$B-2

S_2

SB-2

$8-2

SB-2

SB-2

S8-2

$B-2

S_2

SB_2

S_2

_B-Z

SB-2

SB-Z

$8-2

SB-2

SB-2

$_2

$5-2

$B-2

5B_2

$8-2

SB-2

SB-2

5B-2

$_2

$6-2

SE_2

SE_2

SB-2

SB-2

SB_2

$8-2

S_2

SB.2

SB-Z

SB-2

SB-2

Sample Depth Range parameter Name Concentration

DDMT_080598_B_ 7.G'_4

DDMT_80598_B1.7.9"_4

DDMT_080598_B f .7 9"_4

f)DMT_3_59_SB 1 TJ3'_4

ODMT_80598-S B1-7-_4

DDMT_8059_SB 1.7.£_4

DOMT_80598_B1.7_'_4

ODM T_OS05g_SB1-7-_4

DOMT_8_598-_B 1.7_'m4

ODMT_80598-S_ 1.7_3"-34

DDM T_80598-SB I _-t 1 '_5

DDMT_80598_B1.9-11'_5

COMT_0598_ 1-9-11 _5

DOMT_8059_S61.9-11 '_5

)OMT_OS_JS-$B t _-11'_5

ODMT_80598_B1-_11'_5

ODMT_SG598_B 1_' 11 _5

0OMT_80598-S_ _.9-11 _5

_DMT_6059_S61.9-1 t'_5

OOMT_p,_gI_SB1.9. t 1',05

DOM T_08_9_SBI 9-11'_5

_OMT_80598-S_ 1_J-11 _5

_OMT_98_B1 _11 -_3

OOMT_059_S_ 1-9-1 _ _5

DOM T_8259_SBIJU_455"_8

DDMT_3825_ B1_455'_8

DDMT_38259e_3B 1-_455*438

_DMT_2598-S_ l_J_t_; 5"_8

_OMT_82_81_4_55'_8

DOM¥_06259_SB 1_4_t 55'_8

DDMT-080698_152 t 1-13 _06

ODMT_059_S82-11-13 _06

DDMT_0806_S_2.1 t-13'_6

DDMT_80698-SB2.11-13"_

DOMT_DSO69_SB2-11-13"_6

DDM T_O69_._B2.11-13"_

DDMT_8069_-SB2.11.13"_6

DDMT4_ff)698-SB2.11.I 3'_6

DDMT_SC698.S82.11.13'_6

DOMT_8069t_S_2. t 1.13'_6

OOMT_tO698-SB2.11.13'_6

DDMT_80598-SB2.11.13'_6

DOM T_8069_SEQ-1 I. 13'_6

DOM T_O69_SB2.11.13'_06

OOMT_8069_SB2-13-15'_7

DDMT_8_6_SB2-1_- 15"_7

DDMT_08_598_%92-13-15 _7

ODMT_98-SB2.t 3-15 _07

DDMT_OS069_SB2 t3 t5'_7

DDMT_80698_62.13-15 _0T

DDMT_80698_B2.13-15'_7

DOM T_80698_B2.13=15'_7

DOM T_SC595_B2.13-15'_7

DDMT4_8069_-SB2.13- _5_7

DDMT_C_98-SB2-13-15_7

DDMT_80698-_2.13- t 5 *97

ODMT_0698-SB2-13-15 _7

DDMT_CC*595-S_2.13-15'_7

O_MT_80698.SB2.15-1T438

DOM f_80598-SB2.15-17"_8

DOM T_360698-SB2-1 _-1T_8

DDMT_C_59_SB2 15.17'-08

DOMT_O698_BZ.I 5-17"_

ODMT_80598-SB2. =5-17"_8

ODMT_80698_B2.15- t 7"_8

DDMT_OO98-SB2.15-1T4_8

DDM T_80698_B2-15-1T_8

DDMT_806_B2-1 _1 _'_08

DOMT_O06_B2-15-17'_8

DOMT_O6_-$B2 15-1T_8

DDMT_0_cJS-SBZ. _5-17"_6

DDMT_C_98-S_52. I _-17"_38

DDMT_80698-SB2_5'_02

DDMT_80698_$B2_-5'_2

DDMTC_0698-_B2.35'_2

OMT_._B2.3-5 _02

DDM T_80698_B23_5',02

DDM T-380698 $B2_-5'_32

ODMT_80698-SB2-3-5 _)2

ODMT_0E_8_$B2 35'_2

DDMT_0E_8_RB2._5 _2

DDMT_80698-$B2.3-5"_Z

OOMT_cjs-s62.3-5 _32

D_T_8069B-SE_23_5',02

70to90

70to90

7O;O9O

70_o90

70to90

70to90

70to90

70to90

7O;O9O

70to90

90to110

90_o110

90V=110

90to110

90to I10

g0tOtlO

90to110

901Olt 0

90_110

90to110

90tot10

90to110

90;o110

901O110

440to455

440to455

440to455

440to455

4401O455

44 0to455

110_o130

110_ot30

It 0_ol30

1101O130

110to130

_101o130

_10to130

110=O130

110_o130

110m130

1_0to130

110_t30

110to130

_10to130

13O1O15O

13O1O15O

130=O150

130_150

13t)_o tS0

130_o150

130t_150

130to150

130to150

t30to150

130to150

1301O150

330_150

130=o150

ltO_t30

1101O130

110to130

110to130

110_130

110to130

110_130

110_o130

110',O130

110to130

I10to130

110to130

110=O130

tlO_O130

30to50

30to50

30to50

30to50

30baSO

3O1O5O

30to50

301o50

30_o50

30to50

30to50

30to50

30to5_0

;HROMIUM TOTAL

_OBALT

RON

.EAD

.4AGNESIUM

.¢_IGANESE

41CKEL

=OTASSIUM

;ODIUM

IANAD_UM

_LLIMINUM

_RSENIC

tARI_M

;ALC4UM

;HROMIUM. TOTAL

;OBALT

F_ON

EAD

¢&GNESlUM

AANGANESE

#CKEL

=OT_SIUM

SO_UM

_/ANADIUM

A_UMINUM

BARIUM

CHROMfdM TOTAL

IRON

MANGANESE

VANADIUM

ALUmiNUM

ARSENIC

BARIUM

CALCIUM

CHROMIUM, TOTAL

COBALT

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURy

NICKEL

POTASSIUM

VANADIUM

ALUMINUM

ARSENIC

BARIUM

CALC(UM

CHROMIUM TOTAL

COBALT

IRON

LEAD

MAGNESIUM

M_NGANES E

MERCURy

_ICKEL

_OTAS$1UM

_ANAO_UM

_J U_INUM

_NTIMONY

_SENIC

3ALC_UM

_HROMIUM TOTAL

3OBALT

RON

JEAD

_J_Gk_SIUM

_(ANGANESE

_ICKEL

=OTAS,_IUM

_LUMINUM

_NT]MONY

_RSENIC

_,_RIUM

_&LCI_M

;HROMtUM TOTAL

;O6ALT

_OppER

RON

EAD

_AGNEStUM

_ANC-_N ESE

_ERCURy

18 3

68

249OO

117

325O

488

20 1

|930

243

395

157OO

95

109

2460

189

7

106

ZOEO

585

199

2150

258

4O

1240

49

42

245O

2S

222

34

252OO

88

t20

t210

239

85

132

2490

238

O04

193

Z210

45 7

t03

145

2EOO

36S

81

24_'00

462

295O

402

OO4

2O 2

255_3

49 2

194OO

13

91

108

1280

201

92

2O7OO

t25

226O

252

187

1470

38

1_00

_2

143

207

24O3

244

128

899

324CO

213

28O6

974

OO4

Quarlfier Units

= MG_KC

MG_KC

= MG/KC

J MGn(C

MG/KC

MG,Y_

MC._C

MC-_C

MG_C

MCI_C

= MG,_C

MC,_KC

MC_XE

MG_C

MC,_C

MC,_C

= MC,_

J MG/KE

MG/I_E

© MG/I<E

MCI_E

MG/K_

MC_K_

MC_

= MG,XC

MC-_

J MG,_G

J MGrKG

MG_

MC,_G

MGn<G

= MG,XG

MG_KC

MG/KG

MG_KG

= MG_G

J MC#I(G

MG/KG

= MG/KG

J MGII<G

= MG,_G

J MG,_G

MG_G

MG_G

MG_G

MG/KG

MG_KG

= MC./KG

MG_KG

= MC#KG

J MG/KG

MCI_G

= MGtKG

J MC,_G

MC_<G

= MG/KG

J MC,_KG

J MG'XG

MG_KG

MG/I_G

MC,_G

MG/_G

= MG/KG

MG/KG

= MG'XG

MG/KG

MC,'XG

= MG/_G

J MG/KG

MC,_KG

= MG/KG

MG/KG

MC1/KG

MC-_G

MG_G

MC,_G

MG_G

MGr_G

= MC,_G

MG/KG

MC,_KG

MG_KG

MC.:KG

mckgro

Value

26 4

20 4

384_

23 9

4_J0

1_4o

366

1800

513

2182_

17

3OO

2432

264

204

384a_

23 9

49OO

1540

366

1800

513

21_

3OO

264

3848O

23 9

1540

513

21829

17

3OO

2432

264

2o4

3848O

239

49OO

154o

O2

36 6

1800

513

21829

17

3OO

2432

264

204

3848O

239

49oo

_540

O2

366

1800

513

21829

17

3OO

2432

264

204

3848O

239

49oo

1540

366

180o

513

21829

17

3OO

2432

26 •

204

32 7

3848O

23 9

4900

154o

O2

Background

Exceedance Fla
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TABLE I_-S

_dyg._l R_ ults _ 8adc_ for _ Mtdl_, (eXe_l_ _e_,_d in tl_ _=_ _

Stath

$5 :

SS-;

SB-;

S8-;

SB-;

SB-;

SB-;

SB-;

SB.;

SB-;

$8-;

SB ;

Se-;

$8+;

S8-;

SB-;

SB-;

SB-;

SB ;

SB.;

SB-;

SB-;

SB-=

$O-;

SB-2

SB-2

SB-2

SB-2

$6-2

$8-2

SB-2

SB-2

SB-2

SB-2

SB-2

S8-2

$B-2

SB-2

SB-2

SB=2

$B-3

$8_3

S1_3

$B.3

SB_

SB.3

S_3

SB 3

SB-3

$B-3

S_3

SB-3

$8-3

SB.3

SB-3

SB*3

SB.3

S_3

SB-3

SB-3

SB.3

SB 3

SB 3

SB-3

_B-3

SB.3

$8 3 !

$8-3

$B_3

SB_

SB-3

SB 3

5B 3

SB-3

SB-3

SB-3

SP,-3

$8 3

$B-3

$B-3

$B3

SB-3

Sarnple Depth Range parameter Name Concentration

DDM r<)80698_B2.3-5',02

DDMT_Sg69_B2_3-5.02

DDMIr _80698_B2_3-5'_2

0 DMT_80_98-$ B2_-5".O2

DDMT_806_a-$82 5-7"_3

DOM T_aO698_SB2 5-T_3

ODM T<)80698_SB 2 5-7',03

OOM T_080698_SB 2 5-_03

OOMT.OS0698_SB2 5._'_3

ODMT_080698_B2*5.7"_03

ODMT_8_98-SB2._-T_3

DDM 1"_8069S.SB2.5.7"J33

ODM_806_8-$52_3-7".03

DDMT_O69_SB2.S._'_ 3

DDMT_8069_B2.E_T.93

DDM T-980698-$82.5.7".03

DDMT.OS069_-S82_-7".93

DOM T_ISO698_B2_5._'.03

DOM T,OaO898_B2 5-T.03

OOM T-OS069_SB2.7-9'_4

OOMI"_80698-$B2.7._,04

O DM T_80698_B 2.7.g'.04

DDMT_069_$B2*7-_4

DDMT-380898_B2 7.g_4

DOM T*080698_B2.7.9_)4

DOMT_080698_RZ 7-_4

ODMT_080egs SB2.7.Ft _4

O DM 1"_8069_. SB2.?_'_4

DOMT_8069_-$_2.7 9'_4

D DM T_80698-SB2.7_r_4

D DM T_SC_98_B2 7.9'-34

DOM¥_¢e98-$B2 7._34

ODMT_80698-SB2.7_'_4

OOMT-OS0698-S82.T_4

OD MT,082498_82_4_655'_8

ODMT_0824ge.S B2_65 5'-08

DOMT,0_24_2_65 5'_8

DOMT-38249_S82_4_5 5'_8

DDM T.Oe249a_BZ_S4_ 5 5,_08

DDMT_824_B2<_65 5'.08

ODM T_0824_._B2-S_65 5_8

D DM _-080698-SB3-1 _ JJ1

DDM T,0_0698-SB3-1.3_.01

DOM T,OaC698-SB3-1.3'_ 1

O0_t T,OSO698-$B3-1.3'_3 I

DDMT_0698-_3- I 3'_t

DDMT<_0698-$_3-1 _3'_1

DOM T_8069_SB3-1 _3_1

BDM T_80(_98_SB3-1.3*_31

DOMT_80698_B3.1.3'_31

DDMT_8069SSB3-_3 _1

D DMT_80_9_-SB3- i .3'_1

D DM T.O_698_B3- 1-3 _1

DOM T_IO698-SB3.1.3 -01

ODM T_80698-$B_. 1.3'_ 1

ODM 1"_8C698_B3_ 1.3,.01

DDM1"_069_B3-1_t

DOMT_80798_83-11 13'-06

OOMI"_80798,SB3-11 13'_e

OOMT_SO_B3-1 l.t 3 _a

D DMT_SO798_St_3-11.13_

D DMT_807gS-S B3- I _.13"_

OOM T_380798=S83-1 t .13 _6

BOMT.080798_83-11 13'-06

DDM _80798 $B3-1 i.t 3'_

DDMT_0_07g_SB 3-11.13 _6

DDMT_8079_S_3-11.13'_6

DDM T_80798-SB3. f 1.13".0_

DDM T-OSOTga_B3-1 t .13:_

OOM T_80798-SB 3.11.13'_6

OOM r_80 _98_B 3-11. _3'_6

DDMT_0798_B3-11.13 _

DOMT_8OTgS-$B3- _3.15'_ 7

DOM T.O80798_82-13-_ 5'_37

DDMT_O798-SB 3_13-15 _7

ODMT_80798_B3-13-_ 5 _37

D OMT_379_SB3-13= 15'_7

DDMT_79_3-13.15'.07

DOMT_80798-SB3*13-1 _ _7

ODM T_80798.$B3-13_15'_37

DOMT_50798_B3-13-15'_7

DDMT_0798-SB3-13-t 5 _7

DDMT_e0798-_3- t 3-15 _7

DOMT_0nO_83 13-15._7

ODM T_qS0798.SB3- I _-15 _7

DDM T.OB0798_83-13_ 15'_7

30_o_0

30to50

30to50

30to50

50_70

50to70

501070

50_o70

50to7_0

5O'o7O

50eoT0

50_70

50teT0

50to70

50to70

50to70

50_o70

50to70

5O=07O

70to90

70_g0

70to90

7O109O

70_o90

70_90

70tog0

70to90

70toe0

70to90

70_o90

70_o90

7 0_o90

70to90

70_90

FA0_655

640to655

640to655

640to655

64 0_o65 5

640_o65 5

e4OtO655

f 0to30

t 0tO30

10_30

10to30

I0m30

_Oto30

_0_30

10to3(]

10to30

10_30

10¢o30

10to30

10to30

1O103O

10_030

10_30

_10_ol30

I10to130

I10to130

110_o130

110tol30

_10=o130

t10_Ol30

II0t_130

1_0_o130

11010130

110tol30

1101o_30

_10tOl30

It0_130

110to130

130to150

130_50

;30t_150

130to150

130to150

130_o 150

13O1015O

130to_50

13(_to 150

130to150

130to150

130_o 150

t3 0 to _5 0

kJICKEL

>OrASSIUM

_ELEN_UM

CANAOIUM

_1UMINUM

_NTIMONy

_,RSENIC

]ARIUM

_LCIUM

3;dROMIUM, TOTAL

_OBALT

RON

.EAD

_AGNESIUM

_ANGANESE

_ERCURY

_ICKEL

=OTA_StLIM

/ANADIUM

kLUM_NUM

kN I1MONY

_RSENIC

IARIUM

_LCIUM

_HROMIUM, TOTAL

;OSALT

RON

EAO

_AGNESIUM

MkNGANESE

_RCURY

eICKEL

POTASSIUM

VANAOIUM

ALUMINUM

CHROMIUM TOTAL

IRON

LE,_D

MANGANESE

VANADIUM

ZINC

ALUMINUM

ARSENIC

_RfUM

BERYLLIUM

CALCIUM

CHROMIUM, TOTAL

COBALT

iRON

LEAD

MAGNESIUM

MANGANESE

_ERCURY

N_CKEL

POT_SlUM

_OOIUM

CANAD_UM

_LUMtNUM

_NT_MONY

t_RSL_IC

_IUM

_ALCtUM

3HROMIt_M TOTAL

3OBALT

RON

.E_D

_AGNES_UM

_J_NG/',NE SE

,I_RCURY

_ICKEL

=OTASSIUM

_ANADIUM

q-UMINUM

_NTIMONy

_RSEN_C

M*RIUM

:_LCIUM

;HROMIUM, TOTAL

_OSALT

MAGNESIUM

M_NESE

MERCURY

N_CKEL

POTASSIUM

27

1250

14

334

17900

12

122

173

268O

195

65

24800

216

2950

570

005

2O

tSO0

37 &

18T00

12

117

_31

2_0

23 I

8

244OO

34Z

283O

528

OO4

198

1450

383

721

16

2g_0

0 65

25

2

22

t9700

118

2_

0 78

344O

_39

99

27100

856

3190

849

OO,4

224

1730

137

42 5

_Sm

t2

1_8

I04

1290

234

59

27000

t24

3110

3tl

OO6

185

223O

45 7

141OO

12

96

135

236O

189

68

232OO

99

292O

_39

OO4

199

_820

Un_

MC-/K(

MC_K(

MC,_K(

MC,_K(

MC1/K(

MG/K(

MG_(

MGh_(

MC,_KC

MC._(

MG/K(

MG,I<(

MG_K_

MC_K£

MC4KE

MG_

MG,_E

MG,'KC

MGKC

MG,/KG

MC,_G

MG,_G

MGIKG

MG,'K G

MG/KG

MG/KG

MG,'KG

MG_G

MC,_KG

MG,/KG

MG*'KG

MG/KG

MG/KG i

MG_G

MG/KG

MG_XG

J MG,'KG

J MC4KG

MG,'KG

MG.'KG

MG_I_G

MGO.G

MG_G

MG_G

M_G

M_G

M_G

MC_.G

MGg,_G

M_G

M_G

M_G

MG,_G

MGKG

M_G

MG#KG

MG,_G

_,tG,I(G

MG'NG

MG/',(G

MP#XG

MG/IIO

MGg_G

MC'I<G

M_G

MC_KG

MG_KG

MG_KG

MC#NG

MG/KG

MGO:G

MO/XG

MC_'KG

M_KG

M_G

MC4KG

=ckg_un(

Valu_

_6

18_

06

513

2182E

t7

3OO

2432

264

_4

38480

239

4900

1_0

02

_6

18o0

513

2_9

t7

3OO

243Z

264

_4

3848O

23g

4gCO

1_0

O2

_6

ts00

513

2t829

_4

384_

239

513

114

21829

t7

3O3

12

2432

26A

204

38_0

239

49OO

1_o

O2

_6

1800

513

21829

_7

3OO

2432

_4

20 •

3848o

23 9

4900

lSeo

O2

_6

ts00

513

21829

t7

3OO

2432

26 4

204

3848o

23 9

49_

_6

ts00

Background

ExceedanceFla
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TABLE f0-5

Analyi,cal Resutts Abo_e Background for All Me61a (except Gn_ndwat=r) tn the 01sposal _re;

Rev f M_.= oe_ _ F_d PJ

Station

SB-3

$B-3

$_3

SB-3

SB=3

SB-3

$5-3

$B_3

S_3

$B-3

SE-3

S_3

$8-3

S8_3

$B-3

$B-3

$8_3

$E_3

$E_3

Se-3

SB-3

SB=3

$_-3

SP_-3

$B-3

$9-3

$E.3

$B-3

SB-3

SB.3

$B-3

SB-3

SB-3

SB 3

S_3

SB-3

$B-3

SB-3

SE-3

SB-3

SB-3

S_3

SB_

SB3

$6-3

$5_3

$B_3

$B-3

$B-3

Se_ 3

SE-3

SB=3

SB-3

$_3 i

$B-3 I

$53

$8-3

S_3

$E_3

SB-3

SB-3

SB-3

SB=3

SB-3

SB-3

SB_

S_4

SB_

$B_I

5B_I

$5_1

$B_

SB_

Sample Depth Range Parameter Name Co_l_ntration

DDM T_qSOT=J_SS:_I 3=15 _7

ODM T_,_0798_ B 3-13-15 JJ7

ODMT_80798-$B3-1F-1T_8

DOMT_80798_B_15 17'_8

DOMT_80798_B3_15.17"_38

ODM T_80798_3-1 _-_ T_8

ODMT_36O7_3-_ 5-t T_8

ODMT_0807_=SB3-15-1T_8

DDMT_08079_SB3-S _-1 T_8

DOMT_8079_B3_15-1_

ODMT_OTgS-SB3-1_- IT_

OOMT_80798-SB3-15-1_36

ODMr_80798_B3-15-1T_8

OOMT_O79t_SB3-15- IT_8

ODMT_6O?9_SB3-t _-t T_8

DOMT_798.SB3-15-1_'_8

DOMT_8079¢S83_l 5_17"_

DDMT_8079S-S_3-3_ _32

DOMT_807_ SB33.5',O2

DDMT-OSO798_B3-3-5"_02

DDMT_0798-SB3-3-5"_2

DDMT_80798_B3_J3'_32

DDMT_8078_SB3*35'_2

OOMT_80_B3-3_ 4_2

DOMT_8079_-SB3_5_2

DOM_80798_Et_5"_2

OOMT_80798_B3_-5'_2

DDMT_0798_B3_2

DDMT_807_B3_-5'_02

DDM T_aO798_B _3_5'_2

DDMT_8079t_S83-3_#_2

DDMT_38079_SB3_3-5 _2

DOMT_080_B3-7_34

DOMT_8079¢_3_7_4

DDMT_8079_S83-7-_4

DOMT_80798_B3.7_'_4

DOMT_80798-SB3-7_'_4

ODMT_80798_B3=7_'_04

DOMT_8079fl_B3-7_'_4

ODMT_80798_B3-7_'_4

DDMT_aO798_B3-7_'_4

DDMT_80798-SB3-7_'_4

DDMT_080798_B3-7_'_4

DDMT_OTg_-SB3-7.9 _4

D DMT_080798_83-7.9*_4

DOMT_S079_583-r ._=34

OOMT_0_0_3-7_'_4

OOMT_80798_B3-7_'_4

OOMT_07g6_ B3_- t 1'_5

DOMT_aO798=SB39- t 1'_5

DDMT_080798_ B3_-11'_5

DOMT_080798-S B3-9-11 _3

DDMT_80798_B3-9-11 _05

DOMT_080798-S83-9-1 t'_5

DDMT_O79e_B_l _'_35

ODM T_T98_B3-9-11 _)5

ODM T_8OTg_SB3-9-11_5

DOM T_BS_Tg_S83-_ 11'_5

OOM T_0807_8_B39-11'_5

DOMT_807_8-SB3-9-11'_5

DOM T_807o_SB3_9_ 11'.O5

DOMT_80798-S B3-_-I 1 _5

DDM T_82198_83_S9-705_8

ODM T 08219_$83_L705'=38

DOM T_82 __SB3_705'_38

DOMT_82 _g6_83_9-705'_38

DOMT_8219_S83*69_705'_08

DDMT_821_8-$B3_9-705"_8

OD MT_)82196-SB3-69-705 _

DDMT_821_-SB3_9.7_ 5,.O8

ODMT_821 _$83_9-T0 _8

DOMT_8119_$B4_ 11.13 _6

DDMT_81198_B4_t 1. t 3'_6

OOM T_8 _198_4-11. t 3'_6

ODM T=08 t 198-$64-11 .t 3'_0_

DDMT_81198-SB4.1 t.13'_5

DDM T_I 19_SB4.1 _ .13_6

DDMT_081 t 98-SB4-1 I-13_6

D DMT_81 _9_=SB4-1 t -13"_6

DDMT_0911g_SB4-11.13 _C6

DOMT_81198 _E4-11.13_6

DDMT_ 11_B4-11 -t 3'_36

_30to150

1301O150

90_ot10

90to110

90_oll 0

90tolt 0

90t_lt0

90_o110

90to110

90_110

90t_110

90_o110

90tott 0

90tolt 0

90_Olt 0

90_o 110

90_o110

3Oto 5.0

3_0to50

30_o50

30to$0

30 _o5.0

30t_50

30_o50

30_o50

30_50

30to50

30to50

30_o50

30_o50

30_50

30_50

30_50

70_o90

70to90

70_g0

70_o90

70_90

7O;O9O

70to90

70to90

70_o90

70to90

70to90

70_o90

70_o90

70_o90

70to90

70to90

70to90

90=O110

90_o110

90to110

90ta110

90mr10

90_t10

90to110

90to1_0

90to110

90_Olt 0

90t_110

9O1O11O

9O1O11O

90_o110

90_ot10

690to705

690to705

6g0toT05

690_705

690t_705

690_705

690_o70 5

690to705

110_o130

110_ot30

It 0tol30

110tot30

110tol30

110to130

110'o130

110t_ 13_0

t10to130

110to130

110_o130

3ODIUM

yANA_tJM

_LUMINUM

_NT]MONY

_RSENIC

M,RtUM

_ALCtUM

;HROMIUM TOTAL

;O_,_LT

RON

_AGNE$[UM

A_--_NESE

_ERCUR¥

_CKEL

_OTAS$1UM

_ANADIUM

_UMINUM

=N_MONy

_SENIC

_RIUM

_LCIUM

CHROMtUM. TOTAL

COBALT

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SOOIUM

Vht4,_DtUM

ALUMINUM

ANTIMONY

ARSENIC

BAR_UM

_ERYLLlUM

CALCIUM

CHROMIUM TOTAL

COBALT

tRON

LEAD

MAGN_EStUM

MANGANESE

MERCURY

NICKEL

FOTAS$1tJM

SODIUM

VANADIUM

ALUMINUM

AN]IMONY

_SENIC

B_UM

CALC_JM

CHROMIUM, TOTAL

COBALT

IRON

LEAD

MAGNESfUM

MANGANESE

_ERCURY

N_CKEL

POTASSIUM

CANADIUM

_LUMINUM

BARIUM

3HROMlUM TOTAL

RON

.EAD

_NGANESE

_ICKEL

_ELENIUM

_ANADIUM

_LUMINUM

_RSENIC

_,_IUM

_,t_CtUM

3HROMIUM TOTAL

_OBALT

RON

_EAD

V_GNESIUM

R_NGANESE

4qCKEL

_OTAS$1UM

152

371

149OO

8t

161

1140

746

68

193OO

t6o

t760

367

OO4

136

1400

286

24_10

12

111

179

249O

268

94

24900

349

3150

789

0 12

2O6

2410

139

49 9

154OO

11

75

175

084

356O

596

6

234OO

160

176O

452

0O4

159

1630

160

323

19_00

12

81

163

1500

32 8

10 1

213OO

45 5

23_

85O

OO4

159

t970

39 5

925

28

6

466O

089

149

14

1=2

44

I;000

7

913

2640

147

82

195OO

96

2860

719

215

1250

Qua_]fiel Urals

= MG_G

MC._G

= MG4_G

J MG_G

MC._G

= MG_G

MG_KG

J MC-_KG

J MC._KG

MG_G

J MG_G

MGKG

J MG._G

J MC_KG

MC._KG

= MG._G

MG_KG

= MC./KG

J MG_KG

MG_KG

MC._KG

MG_G

= MG/KG

MG/_G

= MG._G

J MG.XG

MG/KG

= MC./KG

J MCI_G

MC._G

MGn_G

MG4_G

MC_KG

MG4KG

J MG._G

MG/KG

MG_G

= MG_KG

MC.tKG

MG/KG

MG41_G

MG_KG

J MG._G

MCVKG

= MGA_G

J MC_KG

MG_'KG

= MG._G

MC./KG

MG/KG

= MG.XG

J MG_G

MG_G

MC._G

= MG_G

J MC._G

J MG_KG

MC._KG

J MG4KG

= MG._G

J MG4KG

J MC-_KG

MC.I<G

MC._KG

MC._KG

= MG/KG

MC./KG

J MC-_G

J MG/KG

J klG.KG

MC._G

= MG_I_G

J MC.'_G

MC-4KG

J MC_KG

MG_KG

= MC._KG

J MC._KG

MG_KG

MC./KG

MG/KG

= MG/KG

MC1/KG

J MC4KG

M G.I_G

tckground

Value

513

21829

17

3OO

2432

764

2O4

3848O

?39

4900

t540

02

366

t6o0

513

21829

17

3OO

2432

264

2O4

3548O

239

49OO

1540

O2

36_

1800

5_3

2t029

17

12

2432

264

2O4

3848O

239

49OO

1540

02

366

t6o0

513

21829

17

3OO

2432

264

204

3848O

23 9

49OO

1540

O2

366

1800

51.3

21829

3OO

264

3848O

239

_540

366

06

513

21829

17

3OO

2432

264

204

3848O

239

49OO

1540

366

1800

Background

Exceedance Fb
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TABLE 10.5

P.el uP_sAbove 6ack_'c_nd for All Media (ex_Ft Crotmd_at er/_n Ihe 0[sposal Ar_

Rev _k_rnC_ _ 0_ F_4dRJ

Station

SS-q

S_

SI3_

S_

SB_

SB_

SB_

S_4

S54 ;

se_ I

$8_

$B4

SBA

SE_4

$_

SP_4

SSA

6_ I

$54

S_4

$B4

SE_4

SB_

SBA

SB-4

$8.4

5_4

$B4

SB_

SBA

SB4

_4

$5.4

$8_

5B_

Sr_4

$_4

_;_4

SB4

$E_4

_,4

$5_

$B4

SB4

S0.4

_4

$_4

_B4

$[;.4

_B_4

SI_4

$54

S_

_BS_A

Sample Depth Range p&ranl_tor Name Concentration

DOM T_81198S_4.1 i. 13 _)6

DDMT_3q I 198_554.11 _13'_

DOM T+O8119e_1_4.13-15 _7

DDMT_I _98-$84.13-15 _

DDM T_381198.SB4.13.15'_7

DDMT_I 19_SS4.13_15 _r

ODM T_8119e-$54.13-15._07

DDMT-0$1198-SB4.13-15'_7

DOMT_0_I 19_$54-13-15 _0Z

DOM T_08119_SB4.13-15'_T

DOM T_81198_B4_ 13.15,.07

DOMT_119B_B4.1_-15 _T

DDM T_81198-$B4.13- t 5 _T

DDMT_81198 $B4 13-t 5'_7

ODM T_8 _ 198-$Ba- 13-t 5'_7

DDMT<)8_ 19S $Ba-_5-1 _'_8

ODMT_t 198-$B4-15-1 T_

ODMT_ 119_-SB4- t 5-17'_8

ODMT_O8119_S B4-15-17"_8

DOMT_ 1 _9_-S B4-15-1 _'.08

OOMT_81 t 9_$54.15-17"_8

DoM'r_81198_4. I _-1_8

DOMT_38119i_$84-1_-_ _

DDM T_081198.5B4.1_. t _'.08

DDM T.08119e_SB4.15. t _'.OS

OOM T_8119e.SB4-15- t _'_

DDM T.O81198.$B4.1 _-17"_

ODMT-_B 1198_554-15-1 T-_8

DDMT_ 198._B4 15-1;"_

DD_t T_81198_B4.3_'_02

ODM T.OB119ff.SB4-3-5'A]2

ODMT_ t 198_5B_3-5'_2

ODMT_119_B4 3-5 _)2

ODMT_8_ 19_SB_._2

DDMT_I 19_-S_3_5'_2

DDMT_81 t 9_$54_-5'_2

DOMT-031 t 98-SE4+3-5'_2

DOMT_81198_84_'-02

DDM T.O81198.SB4.3.5'_2

OOMT_O81 I_B4_5 _D2

DDM T_081198-SB_5'-_2

ODMT_81198-SB4-3_'_2

ODMT.OB 11£_.SE4.3_'_2

ODMT_St 19S*SB_-5 _2

ODMT_119_-S_4-5-7".03

DDMT_I _9_SB4-5._'.03

DDMT-0_I 19e-se4.5.7-_ 3

DDMT-9_ i t 98_S_4_5-7"_3

DOM T_Oe119e-S_4._.T-03

DDUT_8119i_$B4_-_-93

DDMT_81198_B4_._'.03

DDM T_81198_5B4_5._'.03

DDMT_119B_SB4 5-7"_3

ODMT<)_1198._B4 5._'_3

DDM_St 19._SB_5-7'_3

DDMT_119_$B4.5.7'<) 3

DDMT_5119_S B4.5-_'.03

DDMT_1198-SB4-5_7"*03

DOMT-081 t 9_-S_4_.x-7"_3

D_aT.Oe i 198.S54_-7"_3

DOM T_ 1198_B4*7-G'_4

DOMT_e1198_84 7_4

OOMT-Oell_S_B4 7_4

ODMT_,_119_ _B4 7-9'_4

DDM)'_1195-S134-T _4

DDMT_t _SB4_?_ _4

DDMT_I _98_SB4-T 9 -_4

DOMT_I _98-S_4.T.9 _4

DDM T-081 _9_-SB4_7.9 _4

DDMT_81198_4.7_'_4

DDMT.O_lI_SB4_7_4

DOMT_ 19S-SB,_7-_4

DDMT-081198_554.7._'_4

DDM T_ I t_gS*SS4_59_ 1'_8

DO_4T.O_ 189e-SB4.59_ 1'_

I)DM T-08189e-SB4_59_ 1'_8

DDM T_ 1598-$B4-5_61

ODMT_)8_898-$B,I 59_1'_

DDMT-O81 a98-S 54.5_6 t '_

DDM )'_1_ 1895-S1_1 59 61'.C8

ODMT_8_89S-SB4 59_1 _8

DOM T-081698-S_4.59_ 1'_38

DJA192

DJA192

OJAr92

lt0to130

110tut30

130to 150

130m150

1301o150

13063150

130to150

130to150

130'O150

130;O150

130to150

130to150

130to150

1301o1_0

t30to150

70to90

70to90

70_o90

70to90

70to90

T0tog0

70to90

7O1o9O

70_o90

70eo90

70eo90

70to90

70_o90

70_o90

30to$0

30to50

30to50

301O50

3O1O5O

30to50

30to50

30_o50

30to50

30to50

30t_50

30,_ 50

30_o50

30_o50

30to5_

501070

5O'O70

50_o70

50_o70

50to70

50t_70

50to70

501O70

5O1O7O

$0toT0

50to70

50to70

$0_o70

50to_0

50_070

50,_7o

70_o90

70_o90

7olo9o

70to90

70to90

70t_90

701O90

70_o90

/0rag0

70to90

70_o90

70_o90

590to610

59O1o61O

590_o610

590_o610

590to610

590_610

590 _o610

590to6_ 0

590to6_ 0

590to6_ 0

30_o50

30to50

30_50

;ODIUM

/ANADIUM

_LUMINUM

_RS,EN_C

]_R_UM

_,LC_UM

"_ROMIUM TOTAL

_OBALT

RON

AAGNESIUM

_ICK£L

_OTASSIUM

_ANADIUM

_LUMI;_UM

_RSENIC

U_RIUM

:._-CIUM

;HROMIUM, TOTAL

;OB_LT

EAD

_AGNESIUM

_GANESE

_ICt_J_L

_)TASSIUM

_OOIUM

,_'4ADIUM

_LUMI/'/UM

_R.SFJ_tC

L_R_UM

IERYLLIUM

CALCIUM

CHROMIUM TOTAL

C08kJ-T

IRON

LEAD

MAGNESIUM

MANC._q ESE

MERCURY

NICKEL

FOTASStUM

VANADIUM

ALUMINUM

ARSENIC

BARIUM

BERYLLIUM

CALCIUM

CHROMIUM TOTAL

COBALT

IRON

LEAD

MAG/IE$1UM

t_d_CANESE

MERCURY

NICKEL

POTASSIUM

SODIUM

VAN_UM

ALUMINUM

#,RSENIC

C_.CtUM

CHROMIUM TOTAL

COBALT

IRON

LE._D

M,'_GNESIUM

MANGANESE

MICKEL

PO tASSIU_

_ANP,DIUM

S.LUMINUM

_RIUM

_HROMIUM, TOTAL

ROH

.E_D

_.GNESIUM

_tANGAN_SE

_ICKEL

_OTAS$1_JM

_P,NADIk/M

_UMINU_e

_RSEN_C

3ERYLLI_JM

142

3_9

10400

5

829

276O

142

68

16300

81

273O

563

le4

1050

28

117OO

94

184

1420

167

82

2O4OO

t13

2720

5_7

I tgo

136

292

23OO3

137

119

0 89

1520

_3

75

289oo

16 3

3230

545

0o9

208

1P_O

479

158o0

115

312

076

le10

250_

129

3200

521

0_

22 7

363

1371_

95

1_70

17 2

8_

2_

_24

3t40

_2

2t 9

33 5

6_

62

t9

i}'t

21

119

84

9100

356

Unl_

MC,/KG

MC_KG

MG/KG

MG4KG

MGr_G

MC,/KG

MC#KG

M C.'KG

MC,/KG

MG/KG

MG/',(G

MC_KG

MG/KG

MC'_G j

MG_G ;

M_G

,MG*'KG

MG,'KG

MC_XG

MC_.G

M_,G

M_G

M_KG

MGIKG

M_G

MGONG

MG_G

MG_G

MGg,_G

M_g,_G

M_I(G

M_/KO

M_G

M_t.G

M_G

MGO.G

M_G

M_G

M_'NG

M_G

M_G

M_KG

MG_G

M_G

M_G

M_G

MG,'KG

M_I<G

MG,'I_G

MG_KG

M_/KG

M_I<G

MC_KG

MG_G

M_KG

N_,_G

M_G

M_G

MG4_G

M_G

M_I<G

M_G

MG,'KG

M_/KG

MG_G

M_G

MC4KG

MG,'_G

M_I<G

M_,;G

MG_G

M_/KG

_IG_KG

zckgrOund

Vslue

St3

Z1629

17

3OO

2432

264

2O4

3848O

239

4900

154o

366

1800

513

21829

17

3OO

2432

264

204

3848O

239

4900

154O

366

18OO

5t 3

21829

17

3oo

12

2432

2e4

204

3848O

23 g

49OO

154O

o2

366

18OO

51 3

21829

17

3OO

12

2432

264

204

35480

239

48oo

_54o

O2

366

18OO

513

21a29

t7

3oo

2432

264

204

3848O

239

4900

1540

366

513

21829

300

284

3848O

239 i

4900 i

5_ 3

2_829

_7

12

_ackgrOuJld

Exc_dance Fh
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TABLE 10,5

Analy_T_l Results Abow Bac_gr_nd for AU h_lia (exoe_ C,mundwater) in the DIsposaJ Are_

R_r I _ _et OUmF_d Rf

Stahor_

S_1,

SB61J

SB61_

SB61J

SB61_

$B61_

SB61J

SB61J

SB61/

S_1_

SB61_

SB611

SE_I,d

$B61_

SBLAJ

SBL*_

SBLA_

_LA_

SE_LA_

SBL_

SBLA_

SBLA_

SBL_

SBU_

SSLA_

SBLAA

$SLAA

SBLAA

SBLAA

SBU_

S8_

SBLSA

SBLBA

SBLBA

SSLBA

SBLBA

SBLBA

SBLBA

SBLBA

SBLBA

SBLBA

SSLSA

SBtJBA

SBLBA

SBLBA

SBLBA

SBLBA

SBLSA

b'BLCA

SBLCA

SBLCA

SBLCA

SBt.CA

SBLCA

SBLCA

SBLCA

SBLCA

SBt.CA

SBLCA

SBLCA

SBLC_

SBLC_

SBLCJI.

SBLC8

$8LC8

SBLCB

SBLC_

SBlCB

SBLCB

SBLCB

SBLCB

SBLC_

SBLCB

SBLCB

SBLC5

SBLCB ;

SBLC_ I
SBLC8

SBLCB

SBLC8

SBLCB

SBL_

SBLCB

SBL_B

Sample Depth Range Parameter Name Con£entraUon

DJA192

DJA_92

DJA192

£1J&182

OJA192

DJA192

0JA192

DJA193

OJA_93

OJAlg3

OJA193

DJA193

DJA193

OJ_193

DJA183

0JA193

DJAO02

OJA0O2

OJACO2

OJA_2

DJA_2

DJA002

DJA902

OJA002

OJA002

DJA002

DJ_02

DJAO02

DJA002

OJA_2

D JAb02

OJA002

DJA002

OJ/¢55

OJA055

DJA055

DJA055

DJA055

OJA055

DJA055

DJA055

OJAO55

DJAO55

OJA055

DJA055

OJA055

DJ_055

OJA055

DJA055

DJAO55

[:)JAg75

DJA075

OJA075

DJ/_75

DJA075

DJh075

DJAO75

DJA075

DJA0_5

DJAO75

DJh_75

DJ_075

DJA075

OJh075

DJA075

OJA079

DJA079

DJA079

DJA079

OJA079

OJA079

DJAO79

DJA079

OJh079

DJA079

OJA079

DJA079

OJA079

DJAO79

D JAg79

DJA234FD

DJA234FD

OJA234FO

DJA234FO

DJA234FD

OJA234FD

30_o50

30to50

30to50

30to50

30to50

30to50

30to50

80to 100

B0to ]00

80to 100

80to100

80eo100

&O;O _00

I_0to 100

80_o 100

80lo100

_Oeo 100

&0_o 100

B0to t00

80*o100

80_OlD0

80_o 100

80to 100

_0_o 100

B0bo_00

8O1o1OO

80,Ol00

80k_ 100

80to _00

80to100

B0t_t00

80to100

80lo100

80to100

80to 10g

80to 100

80t_00

80_o100

B0*o 100

80to100

80to 100

80to 100

B0to 100

80_o 100

80to100

80to 100

60to 100

80;o100

80to 100

8O1O1O0

80to t00

8O1O1OO

B0eOl00

80_100

80_o100

B0to 100

80to t00

80_o100

80_o100

80to 100

80to 100

BO_O 100

80bo t00

80to 100

80(o100

80_o 100

80to 100

80tot00

80to100

$01o100

801o 100

80h_ 100

BO_100

80to t00

80to100

80_o100

80_o 100

80tot00

80to t00

80_o t00

80_o100

80to100

80to100

80to 100

_HRQMIUM TOTAL

_OppER

F_D

AERCURY

4[CF_L

;ILVER

3f_C

_LUMINUM

_SENIC

I_RYLLIUM

;HROMIUM. TOTAL

_OPPER

EAD

NICKEL

SILVER

ZJNC

ALUMINUM

ANnMONY

ARSENIC

BARIUM

BERYLLIUM

CALCIUM

CHROMILr_ TOTAL

COBALT

COPPER

_RON

LEAD

MAGNESIUM

MANGANESE

NICKE_

SOC4UM

VANADIUM

ZlNC

_.UMINUM

=.RSEN_C

BARIUM

5ERYLLIUM

3ALCIUM

3;_ROMIUM, TOTAL

3OBALT

3OPPER

RON

.EAD

_AGNESIUM

_t_NGANESE

_IC_EL

:OTA._SIUM

;ODIUM

/ANAD_UM

'JNC

_LUMINUM

_RSENIC

_aJM

:ALCtUM

;HROMIUM. TOTAL

.'OBALT

;OppER

RON

JEAD

_&GNESIUM

_.NGANESE

_ICKEL

;ODIUM

'ANADIUM

]NC

ALUMINUM

ARSENIC

BARIUM

CALCIUM

CHROMIUM TOTAL

COBALT

COppER

IRON

LEAD

MAGNESIUM

MANCANESE

NICKEL

SOC_UM

VAN._OItJM

ZJNC

ALUMINUM

ARSENIC

_AR_UM

CALCIUM

CHROMIUM TOTAL

COBALT

t36

287

904

011

158

12

864

9710

112

057

139

244

Z2t

147

093

666

7560

59

78

772

044

2140

131

75

177

205OO

89

256O

62B

2O3

9S

238

47 g

7O70

79

112

045

1720

98

6B

156

1_O9

11

233O

491

20B

495

77

2O6

535

6700

46

759

2110

104

58

133

139OO

74

2420

492

134

627

19

33 t

8750

43

806

205O

14 5

65

13

15100

71

245O

458

151

328

24

37 1

78S0

4

123

82

Unit_

MG_C

MG_(

MC,_{

MG_(

MC_(

MG_KC

MG_KC

MC,_C

MG/KC

MC.q(C

MG_C

MG_C

MG_C

MG_C

MC_C

MG_C

MG_E

MG,_E

MGKC

MG/K¢

MG_C

MG_E

MG_E

MG_KE

MG/KE

MC_KG

MG_G

MG_E

MG_G

M_vl<G

MC._KG

MCI,_G

MG/KG

MC,/KG

MG/KG

MC._ G

MC_KG

MG_KG

MG_G

MG,'K G

MC*_G

MG/KG :

MG/_G ;

MG_G

MC_G

M_I<G

M_KG

MC._KG

MC.*KG

MG/I<G

MG/KG

J MG_G

MG,'_G

MG_G

MC._KG

MC_KG

MC._G

MG/KG

MGJ_.G

MG,_G

MG_G

MC.,'KG

MC_G

MC.q<G

MGtKG

MG_G

MG/KG

MG/_.G

M C.,/,(G

MG_G

MC_KG

MC./KG

MG_G

MG_KG

MG/_G

MG_G

MG_G

MG_G

MG_G

MC._KG

MC.q_G

MG/KG

MG/',_G

MG_'_G

MG_G

MG._G

ackground

Value

264

327

239

02

366

t

114

21828

17

264

327

23_

366

1

21828

i?r

3OO

2432

264 !

2O4

327

3848O

239

4900

1540

366

513

114

2_829

t7

3oo

1.2

2432

264

ZO4

327

3848O

23 g

4900

1540

366

1EO0

51.3

114

21829

1;'

3OO

2432

264

204

327

3848O

238

4900

1540

366

513

114

21829

17

3OO

2432

264

2O 4

3z7

3848O

23.9

4900

1540

366

513

114

21829

17

3OO

243Z

2_4

204

Background

Exceeda nce Ffa
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TABLE tG5

Analylkal Relult= Ak_ve Backgmu_ for All M_la (except Gmundwa_r) in the 01sposal k'e_

f t_ D_p_ O_:n F_d _

Stat_o_

SBLCB

SBLC.8

SBLCB

SBLC.,8

58LC8

$132.CB

SBLC8

SBLC8

SBLCB

SBLCF

SBLCF

5BLCF

SBLCF

SBLCF

SBLCF

SBLCF

SBLCF

SBLCF

SBLCF

SBLCF

$BLCF

SBLCF

SBLCF

SBLCF

SBLCF

SBLCF

SBLDA

SBLDA

SBLD^

SBLDA

SBLDA

SSLOA

S6LOA

$8LOA

SBLOA

5BLOA

SSCDA

SBLDA

SBt_A

SBLDA

SaLOA

SSLOA

SBLDA

$8LD8

SBLD6

SBLOB

SBLDB

_LDB

SBLDB

SBLC_

SBLD6

SBL_

SBLDB

SBLDB

SBLDB

SSLDB

SBLOB

SBLO8

SBL_

SBLEd_

SBLDB

SBLDB

SB_CG ,

SBLDG

S_LOG

SSLDG

SBLDG

SBLOG

SBLOG

SSLOG

_BLDG

SBLOG

SBLOG

SBLDG

SBLOG

SBLOG

SBLDG

SBLDG

SBLC_

SSLCG

SBLDH

SBLOH

SBLOH

SBLDH

SSLDH

_LDH

Sample

DJA234FO

DJA234FD

DJA234FD

DJA234FD

DJA234FD

DJA234FD

DJA234FD

DJA234FO

DJA234FD

OJA220

DJA220

DJA220

DJA220

DJA220

OJA220

DJA220

DJA220

DJA220

DJA220

DJA220

DJA220

OJA220

OJA220

DJA220

DJAZZ0

DJA695

OJA095

DJAOg5

OJA095

OJA095

D JAB05

OJA095

DJA095

D JA095

DJ_3g5

DJ_395

OJA09_

OJA095

OJA09$

OJA095

DJAg95

DJA095

DJA0£9

BJA099

OJA099

OJA09O

DJA099

OJA099

DJA099

DJA099

DJA0g9

DJ._9

O JAG99

O JAC¢9

OJA099

D JAB09

DJA099

DJA099

DJAC99

DJA099

OJA099

OJA212

OJA212

DJA212

DJA212

DJA212

DJA212

OJA2t2

DJA212

DJA212

DJA212

DJA212

DJA212

DJA212

BJAZ12

OJA212

DJA2t2

OJA2t2

DJA212

DJA216

DJA216

OJA210

DJA2t6

DJAZ16

Depth Range

B0_o 100

&0to I00

80to 100

80to t00

80to t00

80_o 100

_0tOl00

801O100

80to100

80to 100

80to100

801O100

80to100

B01OI00

B0_Ol00

eoba _00

BO,_ 100

80to 100

80_o 100

80to 100

80_o100

80to100

80,Ol00

B0t_100

B0to 100

80_a 100

80to t00

80tot00

80to 100

80to100

80to100

a0tOl00

801or00

B0tOl00

80to_00

B0_t00

80to t00

_0to IO0

80,_ 100

80to100

_0tOl00

80_o100

B0_Ol00

80to 100

80to 100

80_o t00

80to100

80_o100

80to100

801o100

B01ol00

B0_I00

B0to t00

801O t00

80_o 100

80_o100

80_100

80to100

80t0100

B0_100

B0=ol00

801O100

_oto too

$0_o 100

8O1o1oO

B01oI00

801O100

B0tOl00

B0ta_00

80ml00

80to 100

80to100

801O100

80to100

801o100

801o100

80_o _00

_0to t00

80to100

80to100

80to 100

B01oI00

B0tol00

B_t00

80_100

80to 100

Paramater Name

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

NICKEL

SODIUM

VANADIUM

ZiNC

ALUMINUM

ARSENIC

BARIUM

BERYLLIUM

CALCIUM

CHROMIUM TOTAL

COBALT

COPPER

IRON

LEAO

MAGN_:$_UM

MANGANESE

NICKEL

POTASSIUM

SODIUM

VANADIUM

ZINC

ALUMINUM

_RSI_NIC

BARIUM

CALCIUM

_ROMIUM, TOTAL

COBALT

COppER

IRON

LEAD

_4AGNE51UM

_ANGANESE

_4ERCURY

_ICI_EL

SODIUM

tHALLIUM

;ANADIUM

EINC

_LUMINUM

_NTIMONY

_I_SENIC

_IUM

_ERYLLIUM

:ALCIUM

_HROMIUM, TOTAL

:OBALT

_OPPER

RON

.EAO

AAGNE$_UM

¢_NGANESE

_ICKEL

_OTA_$_UM

_0DIUM

rIC*_LLIUM

fANAOIUM

!INC

_LUMINUM

_SENIC

L_RIUM

LERyLUUM

_LCIUM

;P;ROMIUM TOTAL

;OBALT

;OppER

EAD

¢_GNES_UM

_NGANESE

NICKEL

POTASSIUM

SILVER

SODIUM

VANADIUM

Z_NC

ALUMINUM

ARSENIC

BARtUM

BERYLLIUM

CALCIUM

CHROMIUM, TOTAL

Concentration

tl8

142O0

T2

222O

495

137

307

23 3

341

6520

51

65 B

O43

2100

96

6

139

153O0

72

2150

5_5

186

400

152

197

382

186_

119

944

8_2

19 3

77

193

24700

136

2630

_93

0O9

t5 9

95 3

0 32

389

544

843O

56

B9

265

0 53

2540

14

83

17

19900

114

2480

75t

294

570

82 3

064

22

55 1

eg_o

B

tt4

0 57

t420

149

66

17 2

201O0

332

2O40

248

171

49O

0 76

E84

237

545

6520

68

696

049

2380

107

Quag Units

MC_KG

• MG_G

MCt_G

MG_KG

= MG/KG

MC_KG

MG_KG

MG_KG

MG_G

MC,_G

MGn(G

MC,_G =

MG_KG

MC_KG

MC_KG

MG_G

M_G

MC_KG

MC,_KG

MC_KG

MC1/KG

MG,_G

MG_G

MG,_G

MG_G

M C,_,G

MC,_G

MC,_KG

MC,_G

MC_KG

MC_KG

MG_G

MG_I(G

MC,_G

MC_XG

MC._G

MG_G

MG_KG

MCt_KG

MC,_KG

MC,_KG

MC_KG

MC-/KG

MG_G

MC_KG

MC_KG

MG_G

MG_G

M Ct_<G

MG_KB

MG_KG

MC,_KG

MC_KG

MC_I_G

MG_KG

MG_KG

MG_G

MG_G

MG_G

MC,_G

MG_G

MG_G

MG_G

MC_KG

MC,_G

MC,_G

MC,_G

MC_KG

MCVKG

MG_KG

MG_G

MG_G

MG_G

MG_KG

MCt_G

MC_KG

MG_KG

MG_KG

MC_G

MC_'KG

MC,,_G

MG_G

MC,_KG

MC_G

MGn(G

M_G

_ckgrol

Value

32 7

3848O

239

49OO

1540

366

513

114

2_829

t7

3OO

12

2432

264

2O4

3_7

3848O

23

49OO

1540

366

1800

513

114

2t829

17

3OO

2432

264

2O4

327

3848O

239

49OO

1540

02

366

5t 3

21B2g

17

3OO

12

2432

264

2O4

327

3848O

239

4900

1540

368

1800

513

114
21829

17

12

2432

264

20 4

32 •

23 9

4gO0

1540

366

1800

1

513

21829

17

3OO

12

2432

26 4

Background

Exceedartce FI;
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TABLE f6-$

An_yt Jcal R_ ul_ Abo_ Backboard for All Media (ex_pl C,mundwa_.r) _n the 01sposal Ar_

Rsv ft*kd #_D_DmnR#dRt

Station Simple

SBLDt 0JA216

$BLDt 0JA216

$8L1_ DJA216

$BLO_ DJA2_6

SBLD_ DJA216

SSLD_ DJA216

SBLD+ 0JA216

SBLS_ 0JA216

SBLOF 0JA216

SBLO_ DJA2_6

S6L[_ OJA216

SELE_ 0J_119

SBLF_ IDJAt 18

SBLE_ 0¢_,119

SBLFJ D3A119

SSLFJ OJA119

SSLEA DJA119

OJA119

SBLE_ DJA118

SBLE_ OJAr 18

$BLE,_ OJAr 19

$BLE.I DJA119

SBLE_ OJA119

SBLF_ DJAIlS

SS{_J_ OJAIIB

8BLFA DJAil9

SSLE_ OJAil9

SBLEA OJAIlg

$BLE8 OJAr23

$BI_IB 0JAI23

$BLEB 0JA123

SBLEB DJA123

SSLEB DJA123

$BLEB DJA123

SSLEB DJA123

SBLE8 0JA123

$BIJEB D JAr23

$BLES O JAr23

SBLE8 0JA123

SBLEB 0JA123

SSLEB DJA123

SBL£B OJ^123

SSLE8 0JA123

SBLED OJA_31

SBLED 0JA131

SSLED 0JA131

SSLEO DJA131

SBLED DJA131

SBL_D 0JA131

$BL£D DJA131

SBLED OJA131

8BLF_) OJAI3_

8BLED 0JAI31

8BLED 0JAI31

SSLEO DJA131

$BLF_ DJA131

$BL£O DJA131

SBLED 0JA131

SSLED DJA_31

BBLED DJAt3_

SSLED D JAr31

8BLED DJA131

$SLEG DJA2O0

$SL£G OJA200

SSL£G DJA2O0

SSLEG DJA2C0

SBLEG OJA2C_

SSLEG DJA200

$BLEG DJ_CO

SBL£G DJA200

SSL£G DJA200

SStEG OJA206

SSLEG OJA200

SBLEG OJA200

SBLEG OJA200

SBL£G OJA200

$SLEG DJA200

SBLEG DJA2CO

BSLEG DJA200

SBLEG DJA20(J

SBL£G OJA200

SBLEH OJA2O8

SSLEH DJA2O8

$SL£H OJA208

SBLEH DJA208

SBLF_-; OJA208

Depth Ramge Parameter Name

80 to 100 _OBALT

80 to 10 O _OppER

80tol0O _ON

80to100 LF_D

80_ot00 MAGNESIUM

80to t00 MANGANESE

80to 100 N_CF,_L

80to100 POTASSIUM

80_o100 SODIUM

80 .O 100 VANADIUM

80W100 ZINC

&0_o t00 ALUMINUM

80 to 100 ARSENIC

80to100 BARIUM

80 to 100 CALCIUM

B 0 to 100 CHROMIUM. TOTAL

80'ol00 COBALT

&0to 100 COppER

80,ol00 IRON

80to _00 LEAD

80to 100 MAGNESIUM

$ 0 to 10.0 MANGAN£SE

80to100 _41CK_L

80to100 POTASSIUM

8 O to 100 SODIUM

$0;0100 Ir_ALUUM

aoto 100 VANADIUM

&0to 100 ZINC

80_ _00 _LUM_NUM

e 0 to _00 _RSENIC

80to100 _ARI_M

80to100 :ALCIUM

8O1O1OO CHROMIUM. TOTAL

80_o100 COBALT

80;o100 COPPER

_0 ;0 100 RON

aoto t(_o _FJ_

aOtolOO _AGNESIUM

80tolO0 dANGANESE

80to100 _ICKEL

80_100 IK_LLIUM

80(OI00 /APIADIUM

80to100 _NC

80,o 100 _LUMINUM

80 to 100 _,NTIMONY

80to 100 _RSEN_C

80to 100 _A_IUM

80 to 100 _FJ_YLLIUM

8O1O1OO ;ALCIUM

0 *o 100 _HROMIUM TOTAL

80to100 :OBALT

80_100 :OPPER

80to _00 RON

80to t00 ,FAD

80 to 100 /J_GNESIUM

80_o100 ¢_NGANES£

80to100 JICKEL

80 to 100 'OTASSlUM

80 .O 100 _ODIUM

80to 100 _AU.IUM

80 to 100 IANADIUM

80to _00 _INC

80to _00 _-UM_NUM

80 to _00 _RSENIC

8O1o1OO _RJUM

80 ;0 100 _£RYLLIUM

80_o100 ;ALCIUM

80to 100 CHROMIUM TOTAL

80 _ to 0 COP_,LT

80 to tO0 COpp£R

80to108 IRON

80_o100 LEAO

80 _o 100 MACNESIUM

80,o 100 MAnGAnESE

80ta 100 N_CK_-

80to _00 FOTASSIUM

80 to 100 BILV£F(

80 to 100 SOO_UM

80to100 T_JJ_RJM

80,o100 VANADIUM

&0to 100 _NC

80to 100 _UMINUM

&O to _08 ARSENIC

80to _00 BARIUM

80 to 100 B£RYLLIUM

80 Io 100 CALCIUM

Concent_bon

82

142

1550O

gt

2363

581

t84

488

131

201

446

9O90

89

138

236O

138

77

163

2O7O0

103

269O

59O

197

1330

647

031

289

548

16OO0

12_

92 B

1170

IT

49

214

249:x_

239O

418

183

032

329

617

66S0

57

74

758

O46

2160

88

48

165

16800

92

2120

808

188

311

375

045

t93

423

12000

6

139

069

1720

151

87

_TB

18700

179

2390

81S

2O 9

1150

057

825

037

297

663

686O

92

150

051

28_0

Units

MGtK_

MGtl<C

MGtKC

MG_G

MG_C

MG_C

MC,_G

MG_KG

MG_KG

MG/_C

MGtKG

MG_KG

MG_KG

MG_G

MG/KG

MG,_G

MG,_.G

MG/_G

MG_G

MG_G

MGE_G

MG/_G

MG_G

MG_KG

MG_G

MC_KG

MG_KG

MG_KG

MC_KG

J MCVKG

M_G

J MG/_G

MC,_G

J MG_.G

MC_KG

MC_XG

MG_KG

M G_KG I

N_G

M_G

M_G

MC4KG

MG_G

M_G

M_,'KG

M_G

M_G

M_I<G

M_G

MC_G

M_gl_G

MC_G

MG_,IG

M_G

M_KG

M_,'KG

N_g,_G

NG'NG

M_I<G

M_,'KG

M_KG

M_G

M_G

M_G

M_,_G

M_G

MC_'_G

M_"d G

M_I<G

M_KG

M_G

M_G

MG_KG

M_G

M_KG

MGCNG

MC4KG

M_'_G

M_NG

_G

M_G

_ckground

Value

2O4

32-7

3848O

239

49OO

_540

366

18_

51.3

114

21829

17

3OO

2432

284

2O 4

32-7

3848O

239

1MO

366

513

114

2_829

17

30O

2432

264

204

327

3848O

239

4900

1540

366

51 3

114

21829

17

3OO

12

2432

264

204

3848O

28_9

4900

1540

366

1800

513

114

21829

17

3OO

11

2432

264

204

827

3848O

239

49OO

t540

368

1800

1

513

t14

2182_

17

30O

12

2432

Background

Exceedar.ce Flag
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TA_UE IO-S

_yt_al _ul_ Above _k_c_rd hJf All _la (excl_ G_Jndwat w} In Iho _p_ kr_

$_lon

SBLEH

_LEH

_L_H

_LEH

SgLEH

_LEH

_LEH

_LEH

SBLEH

_LEH

SSLEH

SBLEH

SBLEH

SSLFA (1:

SSLFA (1;

SBLFA(I:

SSLFA (1:

SBLFA [11

SBLFA (11

SBLFA(t]

SBLFA {1_

SBLFA (1]

38LFA (1]

S_LFA (1]

SBLFA (1]

SBLFA (1]

SBLFA (I 1

SBLFA(I}

SBLFA(t]

SBLFA {1]

SBLFB (1)

SSLFB (1)

SBLFB (1)

SBLF6 {I)

SBLFB (t)

SBLFB (t)

SBLFB (I}

SBLFB (1)

58LFC {I)

SBLFC (I}

_BLFC (1)

SBLFC (1]

SBLFC (1)

SBLFC (I)

_BLFC (_)

SBLFC (I)

SBLFC (I)

SBtFC(I)

SBLFC (I)

SBLFC (I)

SBLFC (I)

SBLFC (t_

SSLFC {q

SSLFC (II

S_C (II

_BLFC (I)

SBLFC (I)

SBL_O (1)

SBLFD (t)

SBLFD (I)

$_FD (I)

SI_FD (1)

SBLFO {I)

SBLFD (1)

SBLFO (t _

S_LFD (1_

50LFD (I)

SSLFD (1]

SBLFO (1)

SBtJ'O (1)

SBLFD (t)

SBLFD (t)

SSCFO (1)

SBLFD (1)

SBLFE (t)

SBLF(_ (1)

SBLfE(t]

SSLFE (I)

SBLFE (1)

$SLFE (1)

SBLFE (t_

SBLFE (1}

_SLFE (t)

SSLFE (I)

SEtLFE (1)

SBLFE (1)

Sample Depth Range parame_r Name Ccncentrat_on

DJ_08

OJA208

OJA208

DJA208

DJA208

DJA208

DJA208

DJA208

DJAZ08

D3A208

DJA208

DJA20_

DJ_O8

D.tA020

OJAD20

DJA020

DJAO20

DJAO20

OJA020

DJA020

DJ_020

DJA020

DJA020

DJA020

DJ/_20

DJA020

OJA_20

[}JAO20

DJ_20

DJJU920

DJA024

DJA024

DJA024

OJAOZ4

DJA024

DJAO24

D_A024

OJA024

DJA028

OJ_O28

OJAO28

DJA026

DJA028

DJA_25

DJA028

DJA02a

DJA028

OJ_0Z8

OJA028

DJA02B

DJAO28

DJA028

DJA028

D._028

DJA028

DJA028

DJA028

DJA032

DJA03Z

DJA032

DJA032

OJAO82

OJ_32

OJA032

DJA032

DJA032

DJA032

DJAO32

DJA032

0JA032

DJAQ32

DJA032

OJA032

DJA032

DJAO36

OJA036

OJ_J036

DJA036

OJA036

D JAg36

DJA036

DJ/,936

D Jh936

DJA036

D_036

DJA036

80¢o 100

$Oto 100

80to 100

80to ;00

80to t00

80to 100

80to_00

8O1O1OO

80to100

80_o 100

80_100

80_o 100

80_3100

80_o t00

80tot00

8010100

801o100

80to100

80to100

80;O100

80t_100

801o t00

BOto t00

80to100

B01O100

80=o100

80_a100

80to tO0

80_o 100

80to100

80_o100

80to100

80_o100

80_= 100

80_o t00

eOto t00

801O100

8O1O1OO

80_o 100

80_o100

80fo 100

80_o t00

80to100

80tol00

80_o100

8O1o1oo

80_o100

80_o100

80to 100

80to 100

80_o t00

80to100

801o1OO

80to100

80to100

80eJ 100

80_J100

80to IO0

8O1o1OO

80to100

60_o100

80to 100

80to _00

80_t00

80to100

80t_ IOO

80to100

80_o100

80to tO0

_0to 100

80to100

80_o100

00to100

80_o100

8Ota 100

80t_ 100

80_100

8O1O1OO

BOtOl00

BOtOl00

80to100

80_0100

_HROMIUM TOTAL

_BALT

_OppER

RON

FAD

EAGNESIUM

d_'_NC,4_NESE

dERCU_¥

41CKEL

_OTASSIUM

;ODIUM

IANAD_UM

3NC

_LUM_NUM

_RSENIC

IARIUM

;ERVLLIUM

:ALC_UM

:HROMIUM, TOTAL

;OBALT

:OppER

:_ON

LEAD

MAGNESIUM

MANGANESE

NICKEL

SELENIUM

_ODIUM

VANADIUM

ZINC

ALUMINUM

ARSENIC

_ERYLLIUM

CHROMIUM TOTAL

COppER

LEAD

NtCKEL

ZINC

ALUMINUM

AN I]MONY

_RSENIC

BARIUM

BERYLLIUM

CALCIUM

CHROMIUM, TOTAL

COBALT

_OppER

IRON

LEAD

_AGNESfUM

_ANGANESE

_/ICKEL

_OTASSIUM

_t_LENIUM

_ODLUM

_ANADIUM

_-_NC

_LUMINUM

'.NTIMONY

_RSENIC

_*RlUM

_ERYLLIUM

:ALCIUM

_HROMIUM, TOTAL

b38ALT

)3ppER

RON

,EAD

_AGNE$1UM

dANGANESE

_ICKEL

;ODIUM

tANADIUM

:INC

CUMINUM

_NTIMONy

_SENIC

_fUM

_ERYLLIUM

CALCIUM

CH ROMIU_4, TOTAL

COBALT

COppER

_RON

LEAD

MAGNESIUM

246

82

214

t7600

77-5

1850

56a

015

135

546

718

213

843

9960

37

841

045

364O

142

57

139

16_00

75

2950

487

186

059

108

273

399

8_fiO

Z2

053

154

86

102

139

243

115O9

57

113

154

054

227O

30

74

268

21400

89

229O

557

194

1100

O T7

624

25 e

I01

1O3OO

58

97

e0T

O47

682

t36

8_

1_2

2070_

lt3

2420

440

2O 5

565

242

535

7780

57

74

g21

043

24OO

107

T3

161

;90CO

ltZ

2530

Units

MG_C

MG_C

MG_K_

MCiK_

MCvXE

MG_G

MGfRG

MG/KG

MC1/_G

MC_X6

MCVKG

MG.,XG

MCI,*_G

MC,/_G

MC_G

MC1/I<G

MC_KG

MG/KG

MG'XG !

MC1/KG I

MG/KG

MG,'KG

MG_KG

MG/KG

MG_KG

MG_KG

MG,'KG

MG_,G

MC_KG

MG,_(G

MG_G

MGn(G

MG_G

MCt_G

MC,_G

MG_KG

MG_G

MG#_G

MG_G

MGR(G

MC,_G

MG_G

M Ct_KG

MC,A_G

MG_KG

MC._G

MG_G

MC_XG

MG_.G

MGA_G

MG_G

MG_G

MC,_KG

MC,_KG

MG,XG

MC,_KG

MG._G

MG/KG

MG/KG

MG/KG

MG/_G

MGr_G

MC,_G

MC,_G

MC,_KG

MC-/KG

MG_KG

MCVKG

MG,'KG

MGA<G

MG_G

MG_G

MG_G

MC.q<G

MG_G

MD/KG

MG_G

MG/KG

MG_G

MG_G

MCt*_G

MG*'KG

MG/'_G

MG/KG

MG_G

ickground

Vafge

26 4

204

32.7

38480

239

49OO

1540

02

366

180o

51.3

114

2ta29

17

3OO

IZ

2432

264

2O4

32 ?

3848O

239

49OO

1540

3SS

O6

513

114

2t829

t7

12

254

32 7

23 9

366

114

21829

17

3O3

12

2432

264

2O4

327

3848O

239

49OO

366

1800

08

513

1t4

21829

17

3OO

12

2432

2_4

204

327

3848O

239

4900

1540

366

5t 3

114

21829

17

3OO

12

2432

264

2O4

327

3848O

23 g

8900

Background

_xceedance FI_
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TABLE 10-5

_lal'y_ ReSL_ Above 6_grc_r_ f_r A(( Med_ (ewme_ Grc4alderate_ m the _Isp_l Ank

Station

_LI:E (1)

SBLFE (1)

SBLFE (1)

SBLFE (1)

_LFE (1)

SB_E U)

SBLFF U)

SSLFF (1)

SBLFF (1)

SBLFF (1)

SBLFF (1)

SBLFF (1)

SBtFF (1)

SBU:F (1)

SBLFF (I)

SBLFF (I)

SBLFF (1)

SBLFF (11

SBLFF (I)

SBI_F (1)

SgLFF (1)

SgLFG

S_SLFG

SBI_:G

SBLFG

SBLFG

SBLFG

SB_CG

S,BLFG

SBLFG

SBLFG

SBLFG

SBLFG

SBLFG

SB_G

,_SLFG

_LFG

_dW, W_S

SD61A

SD6tA

SD6IA

S,D61A

SD61A

SD61A

S_IA

SD61A

SD61A

SD6IA

SDLAA

SDLAA

SOLAA

SDLAA

SOLAA

SDLAA

SD_AA

SDLAA

Su,rf_ Sob

Ssmp_ Depth Range

OJA036 8o._ lOO

DJ_036 a0tol00

D_36 80to100

DJA_36 80lot00

OJAO36 80 to 100

DJA036 80_100

DJA040 80to 100

D JAG40 80to100

DJA_40 80t_100

OJAC40 80to100

DJA040 80to100

DJA040 80to_00

DJA040 8.O to 100

D JA,_40 80,_ 100

OJ_040 80to100

03AC40 801o 100

D.rA_40 80to100

D JAG40 80to100

DJA940 80_O100

DJA04_ 80_I00

DJA040 80tnt00

DJA204 80to 100

DJA204 80l_ 100

_JA204 8O1o1oo

(_JA204 80to100

C,JA_04 8O1O1OO

DJA2G4 80_100

DJAZ04 _.0k*100

DJA2Q4 80_tO0

OJA204 B0_I00

DJA2O4 80to100

DJA2G4 80_100

DJA204 80to100

DJA204 80_0100

DJA204 80_o t00

DJA2O4 80_0100

DJA194 00;OI0

DJA_94 00to 10

DJAI94 00 _a 10

DJA194 00to10

DJA194 00;o t 0

DJA194 00t_10

D._A194 00to10

DJA194 00;o10

DJA194 00to10

0JA1£,4 OO1O1O

DJ/_D17 00_oI0

DJAO17 O0eo10

DJA017 00_ 1.0

DJAOt7 006310

DJA017 00_I0

DJA917 001o10

DJA017 00to10

DJA_17 00_oI0

DJA191 ODto10

DJA191 00 t_ _ 0

0JA191 00hal0

OJA191 00 to 10

DJA19_ 00tot0

DJA191 00_I0

DJA_91 00 _ I 0

DJAtgl 00 t_ I 0

DJAlgl 00_I0

DJAIgl 00_o I 0

O_A191 00_010

OJAC¢_ 00to10

DJA001 00;o10

DJA_01 00_10

DJA_01 00to10

OJAO01 00_I0

OJ_001 00_a10

DJAO0_ 00_o I0

DJAO01 00_10

DJ_O01 00t_10

DJA_5 001O10

DJACO5 00t_10

OJA_5 00 to I 0

OJACOS 00tot0

DJA_05 00to10

DJA_05 00_I0

OJA_G5 00_I0

parameter Name

_*.NGANES_

)ODIUM

rHALUUM

IANADIUM

'INC

_UMINUM

_RSEN_C

_ARIUM

_I_CIUM

_HROMIUM TOTAL

_OBALT

;OppF.R

_AGN_$1UM

_tANGANESE

_ICY,EL

;ODfUM

rANADIUM

&UMINUM

ARSENIC

BARIIJM

B_RYLUUM

CALCIUM

C_ ROMIUM TOTAL

COBALT

COppER

IRON

LEAD

MA_r_'_$rUM

MANGANESE

NICKEL

SOI_UM

THALLIUM

VANADIUM

Z_NC

ALUMINUM

ARSENIC

B_RYLL_UM

CHROMIUM, TOTAL

COppER

LEAD

MERCURY

_ICKEL

n_ALUUM

Z_NC

_LUMIr,/UM

_S_N_C

_HROMIUM TOTAL

_"OppER

_EAD

_IICKEL

IHALUUM

_INC

s,LtJI_NUM

_SEN_C

_ERYU.RJM

_HROMIUM TOTAL

_OppER

dERCU_y

41CI_-L

;_LFJWtUM

IILV_R

[INC

_J_UMINUM

_TIMONY

_R$_NIC

_ERyU.IUM

_HROMIUM TOTAL

_OPPER

EAO

A_RCURY

_ICKEL

:INC

_LUMINUM

_N11MONY

_RSENIC

IERYLUUM

;ADMIUM

:HROMIUM TOTN

;OBALT

Concen_abon QualJfle_

567 =

194

635 J

051 J

21

496

66_0 =

51 J

689

1750

It3 =

62 J

131

143OO

74

2690

t4 1 =

5g 7 J

32 ?

9080 =

44

68 =

O54 J

1590

139 =

6 J

15

93 =

224O

421

163 =

|Ig J

031 J

272 J

265O

6980 =

141

O43 J

113

234

347

031 =

1_2

03g 3

884

_0000

48

15 1 =

126

159

144 =

046 J

5o5

83_ =

437

13 J

138

462

I07 =

o4 J

156 =

059 J

073 J

146

934O =

56

I03

04_ J

t06

_e 5

129 =

077

163

5g 7

10800 =

52 J

46

049 J

=

=

74 J

Units

MG,I_G

MG,_G

MG*_G

MGI_G

MC,_G

MC-4KG

MG,_G

MG*'KG

MCI_G

MG_KG

MC.,_G

MG_G

MG_G

MC,'KG

MG_G

MC4',_G

MG_G

MG,'KG

MCI*'KG

MG_G

MG_G

MG_G

MG*_G

MG_G

MG.'KG

MC_KG

MGtKG

MC1/KG

MG_KG

MG,XG

MG_G

MG_G

MGIKG

MG_G

MG,'KG

MCI*'KG

MCI,'KG

MG4_G

MG,XG

MG_G

MC,_G

MG_KG

MG4KG

MC._G

MG_G

MGtKG

MG4XG

MG,,KG

MC._G

MG_G

MC,_G

MG_G

MG*'KG

MG_G

ktG,'KG

MC,_G

MC-*_G

MC_G

MGt_G

MG_G

MG_G

MC,_G ;

MC'_G I

M_G

M_G

M_KG

M_G

MGg,_G

M_G

M_G

M_XG

M_O.G

MG,_G

MG_XG

NG,NG

NG_G

MG,_G

Bac kgrouncl Background

Value Exceedance Fla

1S40

366

51 3

_4

21829

17

3OO

2432

264

2O 4

32 7

3848O

23 9

4_o

1540

3G6

513

114

21829

t7

3OO

12

2432

264

294

32 T

3848O

23 9

4_(X)

1540

366

51 3

114 X

_0085

12 X

13

2O

58

352

4

305

11

797

1_,O85

12

2O

58

352

3O5

11

797

23810

xX
24 8

335 X

3o x

o4

3o

o8

2

126 x

2381o

7

24 8

33 S

3o

o4 X

3o

126

2381{)

7

2o

11

14

248

18 3
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TABLEI_$

Ar,aly_calRe_oveS_kg¢ound_rMIMed_(exce_Gmundwat_)inthQO_po_dkre_

R.v _nOepdD,_nF_,d_

Station SampJa

$BtA BJ,_o05

$BtA OJ_5

,3B_ DJA_5

SB_ OJ,t_3_

$B_I Dj,_O9

SBI_I BJi_

SBI_ DJ_

$BI_ DJ,¢_I09

SBL_ DJ_

SBkAI Oj_O_t

SBI_ DJ_

SB_ DJ_

5BIll DJ_13

SBI_ DJA013

SBk_l OJ_t3

SBI_[ OJ,_13

_B_ DJ,_13

SBI_£ DJ,_I 3

$81_£ DJ_13

SB_ O_13

SBt_ OJ_.013

5BUtl D J_34

SBk_ OJ_54

$B_E DJA_It

SS_E DJ,_NI

SBLBE OJ_5_

$BLBB OJ,_}NI

,3_B8 DJAONI

58kSB O JAO._I_

_1-_ O,1_62

SBLIIC DJ_2

SBLBC I DjAI_ 2

$BL_C DJ_It2

SBLI_ Oj_2

_BCBC OJ_Z

_LBC DJAC_

SBLBC D_Z

SBL_ DJ,_6

,_LBD DJ_o6

SBL_ D3_6

SBMt_ DJ_70

5BLBE DJ,_

5BLgE OJ_70

$BkBE OJA070

SgkBE OJ_070

$BLBE BJ_,070

$BLBE DJ_T0

$B¢I_E OJ_70

S_C DJ_237FD

S_E Dj_237FD

SBLBE _I,_37FD

$BLBE DJ_23?FD

SB_E DJ_.237FB

S_ D_237FD

SSLBE OJ_37FD

_LS_ DJ_._37VD

Depth Ran_;_ parameter Name

00 to 10 _OPPER

00to10 F_O

00 _o 10 _ERCURY

00_010 IICK_L

00_10 _NC

00 _o I 0 &UM_NUM

00 to 10 _TIMOHY

00;o10 _$ENIG

O0_to _IL_A

00to I 0 BERYLLIUM

00 to 10 CALCIUM

00 to 10 CHROMIUM TOTAL

00_10 COBALT

00eOlO COPPER

00col0 IROH

00tot0 LEAD

oa_olO _G'4E$1UM

00 to 10 k4_e_G_N_

00_10 NICKLL

00 to 10 POTASSIU_

00 Io 10 SODIUM

00 to 10 THALLIUM

00 to t 0 V_IUM

00to10 ZINC

00 to 10 N-U_INUM

00tolO _T_MONY

00to10 _SENK_

00 Io I 0 5ER_LLIUM

00to_0 CADMIUM

0 Qto 10 CHROMIUM, TOTAL

00_o10 _.OPPER

O0tOl0 _F_O

00 to 10 _AERCLJRy

00_10 [;NC

00 Io I 0 _J.UMINUM

00 to t 0 3ERYLLIUM

00 to 10 _HI_OMIUM, TOTAL

00to10 _OPPER

00_10 .EAD

00_10 qICK_I.

00 to t 0 _LUMINUM

00_ I 0 _qSEHIC

00 to 10 _ERY1-LIUk4

00 _o 1 D :HROMItJM TOTAL

001O10 "*OppER

001o 10 .F_O

00 _ I 0 _tCKEL

00to 10 :INC

00 to 10 LLUt_INU)3

00_o10 _TIMONY

00tOl_ _,SENIG

00 _o 10 _RYLLIUM

00to I 0 ;HROMIUM TOTAL

O0tolO ;OppER

001o10 EN)

00_10 IIC_I-

00to10 'ZINC

00 to _ 0 ALUMINUM

00 tO10 BERYLLIUM

00_10 CHrOmIUM, TOTAL

00to10 COppER

00_10 LEAD

00 to 10 N_CY,EL

00to10 Z]NC

00 to 10 _LUMINUM

00_10 _SENIC

00 _ 10 BERYLLIUM

00 to _ 0 CHROMIUM TOTAL

00tolO COPPER

00 to I 0 LEAD

001O10 _ICKEL

00to_0 Z_HC

00 *o t 0 ALUMINUM

00 to 10 P_tSENIC

00 to 10 _ERYLLIUM

00 to 10 _H_OMIUM, TOTAL

001010 _,OppER

00 _o 10 _CL_y

Con©_r_ra_tlon

112

134

011

99

221

17_00

56

96

115

063

9_

16

103

1BI

25600

119

29e0

193

1320

582

0_

336

679

B100

253

lg 3

039

12

201

6B

292

13

114

14200

59

04

194

t46

122

536

111C0

89

045

3O4

29

522

148

116

11600

O43

0 7g

4O

1111

17 5

Og!l

141

0 49

g9

543

494

6O70

14 2

0 29

33 _

2_

26 8

935

19

021

45 7

I15

23 1

3

41 z

_dlfl_ UnRs

MC_KG

MC_KG

MG_G

MC_KG

MC_KG

MG_G

MG4KG

MC,_KG

MC_KG

MG_KG

MG_G

MC_KG

MG_KG

MG4KG

_IC_KG

MC_KG

MC_KG

MG_G

MC_G

• MG_KG

J ! MG_KG

MC_KG

MC_KG

MG/KG

MC,_G

t_G_G

MG_G

MC_XG

MG_G

MG_KG

MG.,_G

MG_G

MG_G

MG_G

MG4KG

MC_KG

MG_KG

MC_KG

MG'KG

MG,KG

taG_KG

M_G

MG_KG

_G4KG

MC_KG

MC_KG

MG_KG

MG_G

M_KO

MG_G

MG_KG

MC_KG

MG/KG

MG/KG

MC_KG

M_G

MG_G

t_G_G

MC,_G :

MG_'G I
_IC,/gG

klG_I<G

MG/KG

M_G

M_G

M_G

MC_G

MC4KG

M_G

MC_,_G

MC_I<G

MC,_G

M_/KG

M_XG

M_G

MGg,_G

M_,(G

M_G

MC,,_G

M_G

L_ckgrc

V&lu,

33 5

30

04

30

126

2381(

T

20

234

It

5840

24 6

183

33 5

37O4(

3O

46OO

1304

30

1_20

484

126

2381Q

7

20

11

_35

30

04

120

23_10

20

11

24_8

335

3O

30

120

2381O

20

11

248

335

30

30

_26

23810

7

2O

11

14

248

335

30

39

2

t26

23810

20

11

248

335

30

39

t26

23810

20

I1

24

335

30

39

126

23810

2O

24 O

335

g,
3O

Background

Exceedance Fla
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TABLE 10_5

Apaly_ Resulbs Above Bad, ground for M Media (except Geo_ndwate_ in the 0tspouhS_'e_

Rev f _ F_dPJ

St_t_o _mple

SBLCJ DJA074

$BLC_ DJA074

$BLC_ OJA074

SBLCJ DJAD?4

SBLC_ DJA074

$BLC_ DJA074

SBLC_ DJA_74

SBLCL OJA074

SBLC_ DJA078

SBLC_ OJA078

SSLC_ DJA078

SBLCE DJA076

SBLCE DJA0?8

SBI_E DJA078

$BLCE DJA078

SBLCE DJA078

$BLCC OJA082

$BLCC DJAD82

$BLCC DJAOB2

SSLCC OJA082

SBLCC DJA082

SGLCC DJA082

SBLCC OJA062

$BLCC DJA082

SBLCC OJA082

SBLCO OJA_16

SBLC_ DJA_86

_LCD DJA086

SSLCC DJA0e_

_LCD DJA086

SBLCO DJAO_

SBLCO DJA0_5

$BLCO : DJA086

SBLCD i D J,_6

SBL_ D_

SSLCE DJ/_

SBLCE DJ,_O

SBLCE DJ,_

SBLC_ D_

SBLCt. OJAC_

$BLCt2 D_

SSLrAE CU,%23_D

SBLCI; I_1A235,_

SBL_ D.I_235FD

$BLCE _35FD

_L_ C_I_._

$BLCE DJ_FD

_L_ DJ_2_D

_LCE DJA235_

SBLCF DJ_219

SSLCF DJ_9

SSLCF DJ._219

SSLCF D_g

SBLCF DJ,1_219

SBLCF DJ,_19

$BLCF OJ_219

SBLCF OJA219

SBL_ OJ_219

SBLDA DJ_4

$BLDA D_

$8L_A DJ_

ff,B kl_, DJ_94

$811_ DJ,e_94

$8L_, DJ_

SSLDA DJ_

SBkDB DJ_'_

SBI_B DJ._,'_

_LOB DJ,_U

SBL_ DJ_911

SSLOB OJ_Oe_

SBL_ DJ_

SBI_B D_8

SBLD9 DJ_8

SBL_I DJAffO21

$BL_ DJA102

SBL_ DJA102

SBL_ DJAI02

$81_ DJA_02

SBL_ OJA102

Depth Range

oo_1o

ootolo

oo_1o

oo_to

oo;olO

oo_olo

ootelo

OOmlO

OOmlO

OOmlO

oo_so

oobat o

ootolo

ooto4 o

oOtOlO

oowlo

oo_oIo

OOto10

oololo

oo_olO

o0_oIO

ootolO

oOtOlO

OO_ID

ooto4o

Ootolo

oo_04o

oo_oIO

oo_to

oo1o1o

ootolo

00_o10

oo_Io

oo_iJo

ooeolo

oo_olo

oo_01o

ooto4 o

ootol o

ooto4o

ootolo

Ooto10

oo_Io

oo_o4o

oo_oIo

00_010

O0_tO

OOto 10

00_10

OOt010

OOt010

OO1O4O

OOt010

00_10

00_10

00_10

OOtOl_

00_10

OOW40

OOt010

00_40

OOt010

00_010

00_o10

00_10

OOto10

ootol{t

oo1o1o

oo*olo

oot_lO

ooeot_o

ootolo

oo_ol o

oot_l o

ooto4o

oO_OlO

oO_OlO

oo*olo

oo_1_

oo_oto

ootolO

0o;o10

ootolo

ootolo

pa_ame_r Name

ALUMINUM

ARSENIC

CHROMIUM, TOTAL

COFPER

LEAD

NICKF_L

THALLIUM

ZINC

ALUM1NUM

ARSENIC

CHROMIU_L TOTAL

COPPER

LEAD

NICKEL

THALUUM

ZJNC

_*LUMINUM

_NTIMONy

_SENIC

_ERYLUUM

E4-:ROM_U_ TOTAL

DOppER

._AD

_ICKEL

EINC

M.UMINUM

_RSENIC

_J4YLLIUM

_ROMIbM TOTAL

2_OPPER

.EAD

dF_CURy

_qCKEL

_ILVER

_JNC

Q-UM1NUM

_,SENIC

3ERYLLIUM

_HROMILr_4, TOTAL

_OppER

_D

aCKD-

*JNC

9-UMINUM

_RSENIC

_F_:YLL_UM

;HROMIUM TOTAL

_OppER

.EAO

_ICK_-L

;ILVER

3NC

_LUMINUM

_SENIC

_ERyLLIUM

• IROMIUNL TOTAL

_ER

EAD

nCt_J-

;LVER

)NC

_UMINUM

i_IT1MONY

ARSENIC

CHROMIUM TOT;_,L

LEAD

NICKEL

Z1NC

ALUMINUM

._I1MONY

B_R'OJ_IUM

CHROMIUM TOTAL

COPPER

NICKEL

SELENIUM

SILVER

ZINC

_TIMONy

BER_r_L_tt_

CHROMIUM TOTPJ-

Con_ntrallon

1O2O0

112

121

174

t43

167

033

596

1110O

95

128

74

2O9

03

74

657O

47

71

04

95

139

10?

157

48

69

03_

20

55.2

22_

007

139

065

667

7690

69

O48

503

21 1

_g2

?lJ_

121

7820

79

047

409

42

13t

158

I) 79

889

9,'70

125

05

t04

21_2

135

292

069

664

22300

63

76

536

715

18

130

9430

52

89

065

369

439

724

183

039

09

O G2

SOl

11_00

52

96

058

29?

UnRs

MC_C

MGIKE

MGIKE

MG/KE

MG/KE

MG/KE

MG_,(_

MG/KE

MC_KE

M,G_E

MG_G

MG_.G

MG,K_

MG_G

M_3_KG

MG,X_

MG,_KG

MG,_I<G

MC,_G

MG,'KG

MG'KG

MG,'KG

MC_,_G

MG_I<G

MGIKG

MG_G

MC_G

MG,_G

M_G

MG,'K G

MGIKG

MC_G

MG)KG

MC_KG

MG,'_ G

MG,_.G

MC_G

J MGt_G

MC_KG

MG,_G

MG_G

MC_KG

MGIKG

= MGIKG

J M C,IKG

MG,_G

MC_KG

MG*'KG

MC*_G I

MC_.G

MC¢<_ I

M_VKG I

MG_G

MG_G

MC,_G

MG/KG

MCI/_G

MC,_KG

MG*_G

MG_KG

MG*_G

MG/KG

MG/KG

MG_KG

MG/KG

MG_KG

MG,_G

MG_G

MG_G

M_G

MG_G

MG/KG

MG_G

MG/KG

MC4KG

MGJKG

MG_KG

MC_KG

MCv*KG

MG,KG

MGJKG

MG,_G

MGr_G

ackground

Value

23810

20

24 8

335

3O

3O

126

23810

20

248

335

3O

3o

12_

238t0

7

2O

11

24B

33 5

3O

3O

126

23810

2O

11

24.8

335

3O

04

3O

2

126

23810

2O

11

24 8

335

3O

3O

125

238_0

2O

11

248

335

3O

3O

Z

126

23810

20

It

24 8

335

30

3O

2

t26

2381o

7

2O

24"8

33 5

3O

3O

126

238t0

7

20

11

24 8

335

30

3O

08

2

125

23810

7

2o

ii

24 8

Background

Exceedance Flag
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TABLE 10-S

/_aly_cal Remut_ Abo_ Background for All Ikdll (elcept C-¢_Jnd,_t _r) in the Disposal k,_

StaUo

SBLI_

SBLI_

SBL_

SBLD(

SBLD{

SBLD[

SBLO[

SBLO(

SBLKX

SBL[_

SBLD{

SBLD[

SBLD[

SBL_

SBLiX

SBLD£

SBLD£

SBLO_

SBL_

SBLDE

SBLDE

SBLDE

SBLDE

SBLOE

SBLDF

SBLOF

SBLOF

SBLDE

$SLDF

SBIDF

SBLDF

SBLDF

SBLOG

SBLDG

SBLDG

SBLDG

SBLDG

S_LC_

$SLDG

SBLDG

SBLDG

SBLOG

SBLOG

St_LDG

SBLDG

SBLDG

SBLDG

SBLDG

SBLO(;

SBLC<3

SBLOH

SSL_

SBLD_

SBLDH

SBLOH

SBLOH

_LOH

SBLDtt

SBLDH

SBLEA

SBLEA

SBLEA

SBLEA

SBLEA

SBLIEA

SBLEA

SBLEA

SBLEA

SBUEB

SBLEB

SBLEB

SBLEB

SBLEB

SBLEB

SBLE8

SBLEB

SBLEB

SBLEB

SBLEB

SBLEB

SBLEB

SBLEB

SBLE8

SBL£8

_BLEB

SBLEB

Sample Depth Range Parameter Name Concentration

DJAI02

DJA102

DJAI02

DJAI02

DJA102

OJAI0_

OJAr06

DJAI06

DJAI06

DJAIC_

OJA106

DJAI05

OJAI06

DJ._106

0J_106

DJ_106

DJAI0_

DJAil0

OJ^110

OJAil0

OJAIt0

DJAil0

D_A110

OJ^110

0JAl14

OJAII4

OJAil4

DJA114

DJAil4

DJA114

t)JA$14

O JAil4

OJA2t t

0JA211

OJA211

DJA211

DJA211

OJA211

OJA2t 1

DJ/'21 t

DJA21 I

DJA286FD

DJA286FO

DJA296FO

DJ._2B6f'D

OJA206FO

OJA286FD

OJ.C.286FD

DJA2J_FO

DJA2_FO

DJA215

OJA2t5

DJ.L215

DJA215

OJA215

OJA215

OJA2_5

0JA215

DJ/_2.15

DJA118

OJ^118

DJA_la

OJAI la

DJAl18

DJAil8

0JA118

O JAil8

DJAIllS

DJ^lZ2

DJA122

DJA122

OJA_

D JAr22

DJA122

0JA122

DJA122

OJAI22

13JA122

DJ._229FO

DJA229FD

OJA229FD

OJA229FD

OJA229FO

DJ_gFD

DJA22gFD

DJA22gFD

00to10

00WI0

00_10

00_o 10

00_o10

O0to_0

OO1O1O

00_o10

00to10

00_o10

00_10

00b_ 10

OOtoto

O0tot0

00*o10

00tolO

00_10

005=10

O0_tO

g0tol0

00_o10

00_o10

001o10

00*OLO

00_o 10

00to$0

00to10

OO1O1O

00_10

00,o I_0

00_10

O0_t0

O0_O10

00to10

00=Ol0

00_10

00_10

OOb=_0

O0_ot 0

OO1O1O

00_o10

005O10

00t_ 14)

00_10

00_O10

00to10

00tOlO

00tO10

00¢o10

00tOt0

I10_O t 0

O0tot0

00to10

001O10

00WIO

00_10

00b_t0

00tO10

00tO10

OO1O1O

00_o10

00_ol0

O0_tO

001O10

00_10

00_o10

00t_lg

00_Ot0

OOtOl0

00tOlO

O0tO10

00¢o10

00L01U

00tot0

OOWlO

00_O10

00_o10

005O10

00_10

O0tot0

00_10

00_O10

00mlO

OOmtO

00tolO

00tolO

3OPPER

.EAD

'41CKEL

rHALUUM

_NC

_LUMINUM

_NllMONy

_EN_C

_ERYU-IUM

;HROM_UM, TOTAL

_OPPER

_AD

_ERCURY

elCKEL

;ELENIUM

"HALLIUM

[INC

_LUMINUM

_SENIC

;ttROMIUM TOTAL

;OPPER

EAD

&ICKEL

_INC

J-UMINUM

_SENIC

CHROMIUM, TOTAL

COPPER

LEAD

MERCURy

NICKEL

ZJNC

ALUMINUM

ARSENIC

BER_rLLIUM

CHROMIUM TOTAL

COPPER

LEJ_

N_CKEL

SILVER

ZINC

ALUMINUM

ARSENIC

BERYLLIUM

_HROMIUM, TOTAL

COPPER

LEAD

NICKEL

SILVER

_NC

_LUMINUM

_RSENIC

]ERYLUUM

_HROM_UM TOTAL

_'OPPER

.EAO

_ICKEL

_ILVER

!INC

_LUMqNUM

_R_ENIC

_HROMtUM, TOTAL

_OPPER

_ICKEL

;ILVER

"HALLIUM

!INC

_LUMINUM

_NTIMONy

_I_SENfC

:HROMIUM TOTAL

;OPPER

EAD

4ERCURY

IN_CKEL

_U-IUM

ZINC

ALUMINUM

_qlSENIC

CNROMIU_, TOT,,_

_A_ppER

NIC_k

TH_U-IUM

2g

355

lg 3

06

765

12400

54

t13

055

146

2t g

174

0O6

171

033

06

737

_30

9

154

2_8

299

151

647

12700

115

128

tg9

138

003

185

75

882O

14

047

19g

408

616

164

081

_36

12003

102

06

263

/'33

623

209

14

g07

133_)

91

06

134

153

t53

16

077

545

19000

12

;71

487

2t g

12

033

306

21100

_3

87

33

72 S

142

012

174

047

13g

14700

99

178

306

41

t58

036

8O2

Units

MC._K_

MG_

MG/I_G

MC#I<G

MG/KG

MCI,_XG

MC._G

MC._KG

MC_KG

MC._G

MC_KG

MGr_G

MC.r_G

MC..I_G

MC..XG

MC_G

MC#KG

MGtKG

MC_G

MG/KG

MG_G

MC_KG

MC_KG

MC._G

MCJKG

MGR(G

MG_G

MG_G

MG/I(G

J MC_KG

MC._G

MG/KG

MG_XG

MG/_G

MG_G

MG4KG

MC._KG

MGJKG

MCwXG

MG/KG

MG_G

MC_XG

MC_KG

MG_KG

MC..KG

MGLKG

MC._KG

MC.tKG

MC._G

MC._G

MG_G

MG/KG

MGr._G

MC._G

MCI_G

MGKG

MG_G

MC_KG

MG_G

MG/KG

MGr._.G

M C.r.<G

MG/KG

MG/KG

MC_G

MG_G

MG._G

MC._G

MC_KG

MCVKG

MG/KG

MC_KG

MG.XG

MC._G

MC._G

MC./KG

MC._KG !

MG/KG

MG/_G

MG_G

MG+_G

MC_KG

MC_KG

MC._KG

MC._G

MG_G

|ckgr(

Valu

335

3O

126

23811

7

2O

11

248

335

3O

04

3O

08

126

2381{

20

248

335

3O

3O

126

2381(

2O

248

335

3O

O4

3O

126

2381c

2O

11

248

33 S

3O

3o

2

126

2381o

2O

11

248

335

3O

3O

2

126

2381O

2O

11

24_

335

3O

3O

2

t26

23810

2O

24 tl

335

3O

3o

2

126

23_10

7

2O

248

33 $

3O

O4

3O

126

23810

2O

248

335

3O

3o

126

Background

"-'xcaed_nce Fh
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A..M,[d_AResu1_ Above O_¢k0a_md for_1 M,KLta(ex_pt _'_._} in_ Oispqssai_-m

Rev t _e,_t_ _

Statloc

SBLEC

SBLEC

SSLEC

SBL£C

$SLEC

_t_C

SBLEC

SBLEC

_LEC

SBLEC

SBLEC

SBLEC

,_LFO

_LED

SSLED

$SLED

SBLEO

SBLED

SBLEO

SBLED

SBJJ:O

_LEO

SBLED

S_J-E

SBLEE

SSLEE

_LEE

SBLEE

SSLEE

SBLEE

SBI_E

SBLE.E

$SLEE

SSUEE

SBLEF

SBLEF

58UEF

SBLEF

SBLEF

SBUE F

SSLEF

SBLEF i

SBLEF

SBLF5

_LEG

SSLEG

SBLEG

SSUEG

SBLEG

5BLEG

SBLEG

SSLEG

SBLEG

SBLEH

SBLEH

SBLEH

SSLF_,I

SSLEH

SBLEH

SBIJEH

SBLEH

SBLEH

_LFB (1)

_LFB (1)

SBLF_ [t)

SBLFB (t)

SBLFB (1}

SBLFB (1)

SBLFB (1]

5BLFB (1)

SBLFC (1)

SBLFC (1)

SBI_cC (1)

S_J'C (1)

s_c(1)

SBIsC (I)

SBI_eC (t)

SBI_C (1)

SBLFC (I)

SBLFC (1)

Sgl FC(1)

SS_D (1)

_Dur_RddR;

Sample Depth Range Parameter Name concentration

DJA126

DJA126

O JAr26

OJAI26

0JA126

DJA126

DJA126

OJA;26

OJA126

OJA126

DJA126

DJA126

OJA13O

DJA130

O JAr 30

O JAr30

DJA130

DJA130

DJA130

DJA130

DJ^13O

DJA130

DJA130

OJA134

OJA134

OJA134

DJA134

DJA134

DJA134

DJA134

DJA134

DJAI34

DJAr 34

DJAr34

DJ_134

DJA138

DJA138

DJA138

OJA138

DJA138

DJ_138

OJA138

DJAt3B

DJA138

OJA138

DJA138

DJA138

DJA199

DJA199

DJA199

OJA199

DJASg_

OJA199

OJAI99

OJAIS9

DJAlg9

DJA207

OJA207

DJA207

DJA207

OJA207

OJA207

OJA207

OJh20T

DJA207

DJ,¢_07

DJA023

D JAg23

DJA023

OJA023

DJA023

O JAb23

DJA023

DJA023

DJAO27

DJA027

DJ_027

OJa_27

03/,027

O,tA027

DJA027

DJA027

DJAg27

DJA027

DJAQ27

OJA031

00to_o

00to10

00tolO

00to10

00tOlO

00to_o

O0tol0

00tolO

00tOlO

00to10

00tOlO

00_10

00to10

00ka 10

00_010

00_10

OOtolO

00tolO

00tOlO

00tol_

OOtO 1_0

00to10

O0=Ol0

00_10

O0_t0

OOfOt 0

OOtolO

00_o10

00_O10

00_OlO

00_o10

00_10

00_10

00_o10

OO_10

00tot0

00tot0

00tolO

00tOlO

00tolO

O0_O10

00=OI0

00to10

O0to 1.0

00_10

OOtol0

00_010

001010

00to10

00tO 111

00tO10

00ZOIO

00_o10

00=O10

OOtol0

00_010

0Ot_?O

00to10

00to10

00tolO

00_o10

OO1O1O

00to10

00t_10

00tol0

00to10

OOtOlO

00to10

00tO10

00_10

00tO10

00¢o10

00to10

00_tO

0OtolO

OOt_lO

O0tOlO

00(O10

O0=Ol0

OOtOlO

OOto_0

00to10

00to10

00tO10

00_OlO

_U_INUM

_N13MONY

_$ENIC

;ERYLUUM

;ADMIUM

;HROMIUM TOTAL

¸COPPER

LEAD

t_lCKEL

SILVER

THALLIUM

ZINC

ALUMINUM

ANTIMONY

ARSENIC

BERYLLIUM

CHROMIUM TOTAL

COP_'FR

LEAD

NICKEL

SELENIUM

TH_LUUM

ZINC

ALUMINUM

ANTIMONY

ARSENIC

BERYLLIUM

CHROMIUM, TOTAL

COPPER

LEAD

NICKEL

SELENIUM

S;LVER

_-_ALtJUM

Z_NC

_LUMINUM

_NTIMONy

¢_RSENIC

BERYLLIUM

_HROMIUM, TOTAL

3OPPER

_EAD

_,tERCURY

_IICKEL

3ELE_IUM

D_,ALLtUM

XJNC

_LUMINUM

_RSENIC

_ERYLLIUM

3HROMIUM TOTAL

COPPER

.FJ_O

_ICKEL

R4ALLIUM

__INC

_LUMINUM

%RSENIC

_ERYLLILrM

_ROMIUM, TOTAL

_OPpER

.EAt)

,IERCURY

41CKEL

_LVER

_NC

_LUMINt_M

_RSENIC

_ERyLLIUM

_HROMIUM TOTAL

_OPPER

EAD

_ICKEL

3NC

_LUMINUM

_NT1MONY

_SENIC

IERYLLIUM

:HROMIUM TOTAL

;OPPER

EAD

IICKEI.

SELENIUM

THALLIUM

ZJNC

ALUECNUM

22OOO

55

122

07

064

27 1

317

391

2_ 6

066

06

11600

55

9g

053

t7 t

17

18

O24

061

588

1160O

355

g6

O46

236

7O I

2tl

187

O36

15

O62

97 a

25100

56

123

0 r4

38t

372

789

0O5

218

051

O68

144

1080O

93

05g

134

209

163

22-4

043

6_ g

159OO

89

O53

184

2O7

631

0 O7

167

O69

649

65_O

64

045

141

198

10

177

442

13300

55

O2

055

364

228

1_2

17

O56

029

101

_91CO

Q_dlfi_" Un_s

= MC_KG

J MC._G

MC._G

J MG/KG

J MC1/_G

MG_G

MC4KG

MG_KG

= MC4KG

J MC_KG

J MC_KG

MC_KG

MG_.G

J MG;_G

MC._G

J MG_KG

= MC._G

= MGiKG

MC_KG

J MCdKG

J MG;KG

MG_KG

= MG_.G

J MC_G

MC_KG

J MC_KG

MC.KG

= MGA<G

MC_KG

= MC_KG

J MC1/KG

J MC_G

J M_G

MC_KG

= MC_KG

J MC,_.G

MC_KG

J MGiKG

MC_KG

MC_KG

= MC4KG

J MC_KG

= MG/KG

J MC4KG

J MC-A_G

MC._G

MC_G

= MC._G

J MC_'_G

MG_G

MG_KG

= MG_G

MG_KG

J MG;KG

MCI_G

MGiKG

= MG/KG

J MC-_G

MG_G

J MC._G

= MC._.G

J MG_G

MG_G

J MG_G

J M_G

MC_K G

MC_KG ;

J MC4KG i

MG/KG i

MC_KG

= MC_KG

MC_KG

MG,_G

= MGr_G

J MG_G

MC,_G

J MG_KG

= MC,_G

MG_KG

MC_KG

= MC_KG

J MC_KG

J MC_KG

MC_KG

MC-_G

ackgro

Valu_

2381(

7

2O

It

14

24 $

33 5

3O

3O

2

126

2381C

7

2O

tt

24 8

335

30

3O

o8

12S

2381O

7

20

11

24 8

33 5

3o

30

O8

2

126

23810

7

2O

11

24 8

33 5

3O

04

3o

08

126

2381o

2O

11

Z4 8

33 5

3o

3O

1_6

2381O

2o

11

24 8

33 5

3O

O4

3O

2

126

238to

2o

24 8

335

3O

30

126

23810

7

2O

tl

24 8

335

3o

3O

O8

126

23810

Background

Exceedan_ Fla
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T_LEI_

Ana_l_lu_Noo_E4ckground_ M_(exce_Groun_at_r)lnlhe_spo.4F4_

StIU4

SBU'D (1)

SBLFD (1)

SI_LFO (I)

SBLFO (1)

5BLFD (1)

SBLFD (1)

SBLFD(1)

5BLFD (1)

SBLFO (I)

SBLFD (I)

SBLF£ (1)

$BLFf: (1)

SBLFE:[t)

SBLFE(t)

SBLFE(t_

_BLFE (I)

SaL._E (I)

SBCFE (1)

SaLFE(I)

SBLYE (1)

5BLFF (I)

SBLFF (I)

_BLFF (I)

_BLFF (1)

_SLF/" (1)

_SLFF (1)

SBLFF(1)

_BLFF (I)

_Bi.FF {t )

5BLFF (I)

_SLFF (I}

5BLFF (I}

_BLFF ( ) :

_BLFF (1) i

_BLFF (1) I

_BLFF

SBt.FI

SBLFI

SSLFI

$81j-_

SBLF_

SBLFd

SBLF_

SBLFG I

SBLFI

SS-I

SS-I

$S-1

SS 1

SS-I

SS-1

SS-I

SS-I

SS-I

$S-1

$S-1

SS-1

SS-t

$S-2

SS.2

$5 2

S$ 2

$_,-2

$5-2

S_,.2

SS_2

_S 2

5$.2

S_-2

$S+2

S_-2

S.%2

$S-2

$5 2

$S-2

S$ 2

$S-2

SS-2

SS 2

$$.2

S_3

SS3

$S 3

,_Ou,w Rdd pa

SampIo Depth Ramlgqll paramotot Name Concenuat_c_

DJA031

OJAO3_

DJ._31

DJ._031

OJ$_r_31

OJA031

OJA03_

OJA031

OJA031

OJA]}31

DJA035

DJA_35

0J._035

OJA03S

DJA035

DJA035

DJ_035

DJA035

OJA035

OJA035

DJA039

OJA039

OJA039

OJA039

DJA039

DJA039

DJA039

DJ._,O39

DJ;_4_D

DJAO49FO

DJA049FD

DJ/_49FD

OJAO4BFO

OJAO49FD

OJAO49FD

OJAO49FD

DJ_203

OJ_203

DJA203

DJ_203

OJA203

DJA203

DJAZO:_

DJA203

DJA203

DDMT_05'_.S$1

DDMT_05_Sl

DOMT,G_O59tFS$1

DOMT_598-$S I

_MT_9_,55 t

_OMT_(}5_ $$I

00MT_08059_S$1

0DMT4_0598-S SI

DDMT-06059_$$1

DDM_0598-S$ I

DDM_r,_059_SS i

ODMT,OSOS_$ i

OOMT+C_059_$ t

DOMT_5_S i

OOM T_,I_059_-$$ i

OOM T_O59,_-$S i

DOM_'_gS-$SZ

DDMT,O_SS2

DDMI_0_98-SS2

_MT_98-SS2

ODMT_C_98-_S2

[;OM T.0eO6_S-SS2

OOMT_0_95+SS2

DDMI"_0698-$S2

DDM)'.0806_S2

DDMT_98-S$2

OOMT_O6g_SS2

ODMT_$2

0_MT_9_-:_32

DDMT_98-S$2

DDMT_0698.SS2

DDMT_06_-_S2

OOMT._069_SS2

_OMT_0_9_SS2

_MT-0_05_,SS2

DDMT_0698-$S3

DOMT_9_SS3

oo_Io

oo_10

00_I0

oo_Io

oo_Io

oo_IO

oo_Io

oo_IO

00_IO

oo_Io

oomto

OO_oIO

oo_IO

oo_Io

oo_Io

oo_Io

oo_Io

oo_Io

oo_Io

oo_Io

oo_Io

oo_to

oo_Io

oo_Io

oo_Io

oo_1o

oo_Io

oo_IO

0o_IO

001oi0

oo_Io

oo_to

oo_Io

oo_to

oo_Io

o0_IO

oo_Io

oo_Io

oo_oIo

oomfo

oo_1o

oo_IO

oo_1o

oo_IO

OOmlO

oo_Io

oo_IO

oo_Io

oo_I0

oo_Io

oo_Io

oo_Io

oo_io

oo_Io

OO1o1O

oo_Io

oo_o

oo_to

OOmlO

oo_1o

oo_1o

oo_Io

oo_Io

oo_Io

oo_Io

oo_to

oo_Io

oo_Io

oo_Io

oo_Io

00_I0

oomto

oo_Io

oo_1o

oo_Io

00_IO

oo_Io

OOmlO

ooto_o

oototo

oo_Io

oo_Io

ootolO

_,RSENIC

3ERYI UUM

_HROMIUM TOTAL

_OPPER

_lC VJ_L

_ELENIUM

[_.LiUM

_INC

_LUMtNUM

_N1]MONy

_RSF_NIC

3ERYLLIUM

_HROMIUM, TOTAL

_OPpFJ_

FJ,D

IICKEL

_NC

_LUMINUM

_RSF,NtC

_HROM_UM TOTN.

;OppFR

EAD

IICKEL

_NC

_UM_NU M

C_3_AI-T

COPPER

NICKEL

_LLlUM

ZlNC

ALUMINUM

ARSENIC

_R_rI.LIUM

CHROMIUM, TOTAL

_PPER

LEAD

NICKEL

THULIUM

Z_

ALUMINUM

_$_C

_IUM

CALCIUM

CHROMIUM, TOTAL

rRON

LEAD

_GN£$1UM

_EI_URY

NICKEL

_T_S$1UM

¢_tADIUM

_LUMINUM

_'ITIMONY

_MtlUM

_ERYLLIUM

_I_MlUM

_LCIUM

:HROMIUM, IO_AL

20_ER

R_

.FA_

_GNESIUM

,_I2RCURy

41CI_I-

'_ITASS_UM

_ELENIUM

_IL_R

;ODIUM

3NC

_LUMINUM

OITt_Ny

_SEN_C

55

99

0 67

43

179

2O2

0 51

O29

169

1250O

55

g5

0 55

162

489

64

172

O56

_04

1O300

t03

144

239

23 5

2O 1

O36

724

110OO

to7

9t

188

157

1r6

O38

SS2

148OO

112

O 7_

2O 4

297

23 I

27 2

05

642

19400

15

t2

6710

_3

69

220_

73

26OO

54O

OO4

17 7

239O

126

411

23_0

129

25 9

423

1

094

17700

212

7_

51OOO

r23

OO8

37 t

3O0O

13

84

391

464

652

233oo

Unlt_

MC_K(

MCV',_C

MC,_C

MG,_C

MG:KC

MCdKC

MGtKC

MGtKG

MGtKG

MG_C

MG,_G

MG,'KG

MCVKG

MG_G

MC,_.G

MG,_G

MC,,_KG

MG.'KG

MC,,_KG

MG_KG

MC_KG

MC_KG

MGA_G

M C,v_G

MG_G i

MG/KG I

M_G

MG,_G

MG_G

MG/XG

M_I_G

M_G

M_G

MG_G

M_G

MG,'_G

M_G

MG/',_G

MG,_G

MG/',_G

MG,NG

M_G

M_KG

MG_G

ra_

,e_O:g

_g

ackg_

Val_

7

_o

11

24 8

33 5

30

30

oa

2_1o

7

2O

11

24 8

33 5

3O

126

23810

24 8

33 5

2_to

20

183

_5

30

128

238_0

2O

%1

24

33 5

3G

126

2_10

7

2O

234

24 8

183

37040

3_

1304

04

;820

484

2_1o

?

20

234

I1

t4

5a40

24 8

183

33 5

37_o

4600

13_

04

182o

O8

2

484

128

2_1o

7

20

B_kground

ExceedanceFla_
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TABLE 10-5

A_I ResUltS Above Background for All Uedza (except Gccenchr=te') in _ _sFesal &-e_

_v I Me_ D_ D,_ F_CdRt

Station

$_ _MT_P,069_SS3

SS-3 DEIMT_8069e_RS 3

SS-3 DDMT_.80_9_.$S3

5_3 DDMT_069_-SS3

SS-3 ODMT_JSO_SS3

SS=3 DOMT_806_q_SS3

SS-3 OOMT_60_J_t_S3

$_3 DOMT_606_S3

S_.3 DOMT_06_-SS3

3S-3 COMT_0698-SS3

SS_3 0OMT_80598-SS3

SS_ ODMT_ I n9_S_$4

S,_4 ODMT_ IG98-SS4

SS_4 DDMT_ 10¢J8_$4

S,_JI ODMT_I_SA

S_4 DDMT_361_$4

S_4 ODMT_IOge_3S4

SS,4 0OMT_0_109¢SS4

SS_ DDM¥_ I Oc_SS4

SS_t DDMT_ 1_JS_RS4

S_4 OOMT_ 10=3_SS4

SS_ 0OMT_1(_1_3S4

S_4 DOMT_e 10S¢SS4

$_-7 DOMT_ 1098_7

SS-7 DDMr_I0_SS7

$.°,-7 DDMr_ t _J_-S$7

SS-7 I)DMT_t09_S$7

$S-7 gOMT_I09_SS7

SS-7 0OMT_1098_$7

S_7 DOMT_O_I Q_8_,$7

SS+7 DDMT_81098_$7

SS=7 DDMT_ 1098_$7

$_7 oDMr_38tC<J_SS7

SS-7 ODMT_38 t 09_$7

5,3-7 ODMT_I0gS=SS7

S$.7 DOMT_0810¢JS.SS7

SS-7 DOMT_I_$7

SS-7 DOMT_8109tFSS7

SS-7 _OMT_810_S7

SamF1e Depth Range Parameter- Nam Cotlcent rabon

OO1O1O

00_OlO

00=oI0

00_o 10

00to 10

0otot0

00to_0

ootolO

00_o10

00to10

00to10

O0;oI0

00_OlO

00(OLO

00to 10

0otol0

0oto_o

00_OlO

00to10

00to10

00to10

00tolO

00tot0

OO1O1O

00to10

00¢o10

00_010

00_010

001O10

00t0t0

00to10

00(o10

00_o10

Q0tOl0

00_o10

00mlO

00_o10

00_o10

00=OI0

00_10

00_o10

00t010

5ARI_JM

3ALCIUM

3HROM_UM TOTAL

3OBAL¢

RON

_AGNESIUM

_ANESE

_ERCURY

qICKEL

_OTASSIUM

/A_ADIUM

_LUM_NUM

_SENIC

_ARIUM

;ALCIUM

;HROMIUM TOTAL

_0BALT

RON

.EAD

¢_GNESIUM

_GANESE

AERCURY

_ICKEL

_OTASSILIM

'ANAD_UM

&UMINUM

ANTIMONy

ARSENIC

BARIUM

CALCIUM

CHROMIUM TOTAL

COBALT

IRON

t_=AD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SODIUM

VANADIUM

Sul_ol W_4e¢

5W61A

SW61A

SW61A

SW_IA

SW61A

SW6tA

SW6tA

SW61A

SWL_A

SWIJ_A

SWlJ_A

SW1J_

SWtJ_

SW_J_A

SWLAA

_c Pest_ctdes

_ubsLwfa¢= $orkt

DJA195 Not_

DJAJ95 Not AppCma_e

DJA195 Not App_ca_e

DJAr 9_ NO_A_

OJA_95 NOt App_cab_

OJ_IS5 N¢¢ Apptcab_

DJA195 _ _N,_N_

DJAr92 30_50

D_192 3O1115O

0JA193 80_100

0JA193 80 _, 100

DJA193 80 to t00

DJA193 80 to lO o

DJA_31 80b,100

DJA220 80to100

OJA220 80to100

DJA115 80to 100

0JA212 80to 100

DJA212 801o tOO

0JA212 80to100

DJA216 80to J00

0JA216 80to100

DJA216 80to100

DJA135 8 0 t_ t00

DJA135 80to100

DJA135 80 to 100

DJA200 80to100

OJA200 80a_100

OJA200 80t_100

DJA208 80_100

DJA208 80to 100

DJAZ_ 8063 t00

ALU_INUM

ARSENIC

BERYLUUM

CHROMIUM TOTAL

COppER

LEAD

NICKEL

23NC

=¢UMINUM

_RSENIC

_ERYLLIUM

:ADMIUM

3HROMIUM. TOTAL

FAD

_ICKEL

_INC

)IELDRJN

FOXAPHENE

_)0 ( 1, I_s(CHLORCPHEI_Ptt.)-2 2_4CHLOF

_OE (1 1 -b_CHLOROPHENYL)-2,2_ICHLO_

)0T (1 1J_CHLOROPHENYL)-2.2 2-TRICHL

)_ELOI_N

)OD ( 1,1JO_S(CHLOROPHENYL)-2.2*DICHt.OF

)DE (t 1 _S(CH LOROPHENYL_-2 2_CHLOR

}DT (1 __¢S(CHLOROPHENYL)-2.2.2 TRIC_L

HELDRIN

_DD (t I J_S_C_LOROPHENYL)-2 2_CHLOF

JDE (_ 1*b_S_CHLOROPHEtCYL)-2 2_ICHLOR

)OT {1, %b_CHLOROPHENYL)-2.2.2._ICHL

)DE (1,1 _S(CH_OROPHENYL)-2.2_C.HLC_

_OT (_ __s(CHI OROPHENYL)-_2.2 lrR_CHL

HELD_IN

)OD ( t ,I_S{C_LCROPHENYL _2,2_CHLOR

)DE (1. I_S(CHLOROPHENYL)-2.2_CH_OR

lOT (1 I_,_s(CHLOROPHENYL)-2.2 2 I_ICHL

)DD (1 I_S(CHLOROPHENYL_-_2_HLOR

)DE (1 I_S(CHLOROPHENYL )-2.2_ICHLC_

HEPTACkLOR

ODD (1 1J_S(CHLOROPH ENYL)-2 2_ICHLOR

DOE (1,1 J_S(C HLOP_PH ENYL p2,2*D_CH LCR

DDT (1 1J_S(CHLOROpHE NYL)-Z2.2-TPJC_L ,

Qualifier Units _klc kg r°und Background
Value Exceedan_e FI=

2;5 ¢,_JKg 234

3680 = m_ 5840

375 mg,_g 24.8 X

8 r_Kg 183

24100 = rc_ 37040

128 J mg_ 30 X

274O m2r_j 46OO

640 = mg/_g 1304

005 J mg/Kg 04

205 mg_ 30

2580 _ 1820 X

449 = mg_g 484

31100 J mg,_g 23810 X

122 _ 20

t12 = mg_ 234

t_90 rng,_g 584O

316 m_ 248 X

75 mgh_g 183

23400 rn_ 37640

2t 4 = m_ 30

2240 mg/_j 4600

48t = r_ 1304

006 m_ 04

t6 8 mg,_g 30

e_orE40 mg,_g 1

538 _ rng_ 484

le900 J mg/t_j 238_0

43 m_ 7

_35 m_J 20

158 _ r_ 234

612oo m_<g $840 X

537 m_ 24_ X

32 _ m_ t83

_3200 mg/l_ 37040

_0_ mg/l_ 30 X

2450 mgtKg 4600

2_ w,g/_g 1304

_8 mg/'_g 04

2540 _ _ _820 X

==00

3_ n_ 4a4

_78 _ MC_L 5O77 X

000_ J MG/L

00203 MG/L 0036_

0040_ MG/L 0 O746

OO256 _ MG¢ 00_86 X

00395 J MC_. 0228

0 _3_ MC_. 0_7_

_7 _ MC_L 5O77 X

_C_6 J MC_I_ _018

0 CO07 J MG_L

0 OO36 J MG_

00_72 MG_L 0036_

00336 _ MG& 0_86 X

0 O879 MC_ O2873

0OO9

0 167

0 OO2

0 OO38

0 OO49

0016

00016

0 OOO65

0 OOO67

000075

0 0074

0OOO92

OOO12

000021

OOOO58

000_2

0O456

0004

00_To8

OOO41

000t

OOOO11

0 07_6

OOO86

0 CO42

J MC_KG 0 37
J MCVKG

J MCJKG

MG*.'KG 00015 X

J MG_G 0 0072

= MG,XG 0 37

J MC_KG

J MG,_G 00015

J MG/KG O O072

J MC_KG 0 37

J MG/KG

J MC_XG 000_5

MG4_G o (x)72

J MC*'KG 60015

J MG/KG 0 Q072

J MG/KG 0 37

J MGP,_G

MC,_XG D0015 X

J MG/KG 00072

J MC#KG

MG/KG 0C0_5

J MG*'KG

MG,_G

J MG_XG _0015 X

J MC_KG D0072
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TABLE 10-$

Analytical Re_ul_ Above Backgrc,_nd f_r A_I Media (except Groundwater) _n the Oisposal/vez

Rev 1 Ue_p/'n Dep0/_t_/_//_1

Station Sample

SBLFA (I) OJA020

SBLFA (I) DJA020

SBLFC (1) DJA028

$SLFC (1) OJA02_

SBLFC (1) OJA028

SBLFC (1) OJA028

SBLFD (1) OJA032

SBLFO (1) DJA082

SBLFD (1) DJA032

SBLFD It ) DJA032

Depth Range Parameter Name

80 to 10 0 HEPTACt_;LOR EPOXIDE

80to 100 METHOXYCHLOR

80[ol00 DDD ( 11 _I_(CNLOROPH_¥L)-220ICHLOF

8010100 DOE (1 I_(CHLOROPHENYL_-22 DtCHLOF

80Lo I00 DOT (I, I .b_(CHLOROPHENYL}- 2_22 t RIC;tL

8010100 DIELDRIN

gO to 100 DOD { I +1_I3{CHLOR_H ENyL _-_2 DICNLOF

80 to 100 DOE (11 _I_CHLO ROI_F_L )-22 DIC_ILOF

801olu0 DOT (11 bl_(CHLOROPHENYL)._ 22.TR_CHL

80to100 DIELDRIN
Sed_n_

SO61A

S_IA

SD61A

S061A

$_1A

SO61A

5D_

SD_

3urfa_ 8o11=

DJAI_

DJA194

OJAI_

OJA1£,4

OJA1N

DJAi_

DJA017

DJ_,X_17

DJA017

DJA191

DJAI�I

DJA00i

DJA005

OJA005

OJA_05

DJA013

DJA013

DJAOt3

DJA013

OJA013

OJA013

DJA013

DJA013

DJA054

DJA054

DJA066

DJAO86

DJA0_6

O JACk6

DJA066

OJA066

OJA074

DJA074

DJA074

DJA074

DJA0}'4

DJA074

DJA07t_

OJA078

DJA078

DJA078

DJA082

DJA082

DJAO82

OJAO82

DJA080

DJA0a_

DJA086

DJA0a8

DJA088

D JAG94

OJA094

OJAO94

DJA094

DJA094

DJA094

DJAD94

DJA098

DJA098

OJA098

OJA098

DJA098

DJAO98

OJAI02

OJAI02

DJA102

OJA102

DJAr06

DJA106

DJAIO0

OJAI06

OJA118

DJAIIB

D JAil8

o o m I 8 ODO (1,1_¢(CHLOROPHEN_F22-DICHLOF

00 to I O OOE (I I _=(C HLOROPH ENYL)-Z2_IC HLOF

00 _ 10 tN_T (I,_4_(C_OROpHENYLk222-TRIC_L

00 to 10 DIELDRIN

00 to 10 HEPT,_;HLOR EPOXIDE

00 to 1 o METHOXY_ILOR

00 to I 0 DDE (1 I_S/CHLOROPH_IyL)-22_ICHLO_

00 to I 0 HEPT,_HtOR EPO×IOE

00 to I 0 _E ( 1,1_s(CHLOROPHENyLF22_IC HLOR
O O io 1 O DIELDRIN

00 Io 10 DOT (t,l _(C HLORO_HEN'_L)-22 2 TRICHL

0 0 to 10 DDD ($ IJ_S{CHLOROPHENYL)-22.DICHLO_

0 0 Io 10 DDE (1 I_IS_CHLOROPHEk'YL )-2,2_)ICHLOR

0 0 to _ 0 DDT (1,1_IS(CHLORO_ENYL)-2_ 2_RICHL

O0to I 0 _PHA_HLO_E

0 0 to I 0 _DD (1 1 _I_(CHLOROPHENYL)-22 O_CHLOR

00 to 1 0 DOE (1,1 _(CHLOROPHENYLF22J}ICHLOR

00 to I 0 DOT {l,l _(CHLOROPHENYLF2,2 2 TRICHL

0 0 to 1 0 31ELORIN

00 to 10 3AM_HLORD_E

0 0 _ 10 4EPT_HLOR EPOXIDE

0 0 _ 10 _ETHO_CHLOR

0 0 Io _ 0 _DE (1 I_S(CHLOROPHENYL)-22_ICHLOR

0 0 to _ 0 _DT (I,I_=(CHLOROPHE_)-2_ 2.TRqCHb

00_ I 0 _LpHA_HLORDA,NE

00 to I 0 _DD ( I,I_is(CHLORO_F22 DtCHLOR

0 0 Io I 0 )DE (I,I+bI=(CHLOROPHENYL_2_ C_CHLOR

0 0 _ 1 0 )OT (I I_(CHLOROPHENYL_2,2,2 TRICHL

0 0 _ 10 )IELDrlN

0 0 to 10 3AMMA_HLOROANE

00 lo 10 )DD (I,I _=(CHLGR_HENYL_22_ICHLOR

0 0 _o _ 0 )D_ (1 1_S(CHLOROPHENYL)-2 _DICHLOR

0 0 _ I 0 _r (l I_(C_ORO_E_YLF222.TR_CHL,

00to I 0 )IELDRIN

00 to I 0 _NDRIN

00 m I 0 _NORIN KETONE

00 _ I 0 )DD ( Li_ls( CH LOROPHENYL )-2,2-DIC _LOR

0 0 to 1 8 )OE (I,I_S(C_OROPHE_L_22 _CHLOR

0 0 _ 10 )DT ( I I _{CHLOROPHENYL)-222 TRtCHLI

0 0 _o 10 )IELDRIN

0 0 to l 0 )DO (1 1 _IS(CHLOROPHENYL_220ICHLOR

0 0 to I 0 )DE (I 1 _I=(CHLOROPHENYL)-22-DICHkOR,

0 0 to I 0 )DT (_ I_(CHLOROP_L)-2_ 2-TRICHL(

00 to I 0 )IELDRIN

0 0 to I 0 )OD (I_I_S(CHLOROPHENYL)-2 2 DICHLOR

0 0 _ I 0 )_E (1 I+blS(CH LOROPHENy L_-Z_OICHLOR,

0 0 to I 0 )OT (I I_S(CHLOROPHENyL_22 2 TRICHL(

0 0 to 10 )IELDR_N

0 0 to ) 0 _LPHA CHLORDANE

0 0 _ I 0 IDDEI ( I,I_Is(CH LOROPHENYL).22_ICHLOR,

00 to I 0 ODE (I 1 _S(CHLOROPHENYL)-22_ICHLOR_

0 0 to I 0 DDT (I 1 _CHLOROPHENYLF2,2 2+TRICH_(

0 0 to 1 0 DIELDRtN

0 0 _o 10 EN_SULFAN SULFATE

0 0 _ I 0 G_ CHL_O_E

0 0 _ i 0 ALPHA CHLORDANE

0 0 m 1 0 DDD (1 I_blS(CHLOROPHENYLF22_DICHLOR4

0 0 to I 0 ODE (1 1-bI_C_LO ROPHENYL )-22.DIC_LOR(

fl 0 to I 0 OOT (I I _S(CHLQROPH_NYL)-2 22-TRICHk

00_ I 0 DCELDRrN

0 0 to 10 EN_SU_AN _ULFA_

0 0 _ l 0 DDO ( I 1 bI_(CHLOROPHENYL)-2 ,_DICHLO_

0 0 Io 10 DDE (I I _I_CHLOROPH_YL)-2 _DICHL_

0 0 _ _ 0 DDT (I I_(CHLOROPHENYL)-2,2 2 TRICHt

00 to I 0 _NDOS_FAN SULFATE

O 0 _ I 0 OOD (l I_S(CHLOROPHENYL)-22 _CHLOF

0 0 _o 1 0 DOE (I,I_IS(CHLOROPHENyL_ 2_ICHLOF

0 0 Io I 0 DDT ( I 1-_(CHLOROPHENYLp222-_RICH_

0 0 to 10 DIELDRIN

0 0 m t 0 _LPHA_HLORD_E

0 0 Io _ 0 DOD (I 1 _S(CHLOROPHENYLk22_ICHLO_

0 O to 1 0 _D_ (1 I_S(CHLOR_HENYL)-22-D_CHLO_

Concentration

00326

00502

OO3O5

OO221

001_

0 COO5

0000?8

0_18

0oo34

OOO47

O0O62

00392

00282

00617

0 035_

o0_2

o 002

0O017

00_46

0 O07

0 0242

0OO029

0 O0O29

0 00057

00C41

0 OOO38

0O018

0 0026

0 0076

0 O027

000038

0 O034

fl 0342

00378

0 OO85

00015

00018

00019

0 OO48

0 177

00013

00655

0212

0 Z34

O964

0 0036

0 003

0COl3

0 O022

00045

00O42

O0839

O294

146

0 1_4

00012

00184

0 0223

0 0398

00003

OOO16

00363

0 236

04O8

0O68

0 0259

0_8

O 00047

00274

0 0246

g 246

0 0026

O 0084

0 0037

00175

00048

O81O4

0 0769

0 13Z

0 0681

0 0036

OO435

0 155

Qualifier

J

J

J

J

J

J

J

J

J

=

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

=

J

J

J

J

J

=

J

J

=

J

J

=

J

J

J

J

J

J

=

J

J

J

J

=

J

J

J

J

J

J

J

J

J

J

J

J

J

=

J

J

Units 8ac_gr°und Background
Value Exceedance Fee

MG/KG 00021 X

MG_KG

MGJXG

MG_G 00015 X

MC._I_G 00072 X

MC_KG 0 37

MC_KG

MC,_KG 00315 X

MG/KG 0 0O72

MC_KG 8 3_

MGr_G O0061 X

MG_G 0 0072 X

MC.r_G

MC_G 0011 X

M C,_KG 023

MC_KG

MG_KG 0O072

MC4KG 2

MGtKG 0 23

MG_G 0 I 8

MG_G O08S

MG_G 0 074

MC,_KG 0 o051

MG/KG 0 16

MC_KG 0 074

MG/KG 0 028

MG,I_G 0 0061

MG/_G 0 16

MG_G 0 O74

MG_KG 0 086

MG_KG 0026

MC,_G 0CO4_

MC._KG

MC_KG 0 16

MCVKG 0 O74

MG/_G 0 029

MG_G 0 0067

MC_KG 0 16

MG_G 0 074

MC_KG 0086 X

MC_KG 0 026

MC._KG 0 _O57 X

MC,/KO 0 16 X

MC_KG 0 074 X

MC#KG 8 086 X

MG/_G

MGIKG

MCvXG 0 0067

MGrKG 0 16

MG_G OO74

MG._G 0086

MGKG 0 OO57 X

MG/KG 0 16 X

MC-_G 0 0_4 X

MCVKG 0 O86 X

MC1/KG 0 0067

MC_G 0 16

_C_KG 0 0_4

MGIKG 0 085

HC._G 0 026

_4C._KG 0 O29

MC4KG 0 0067 X

_C_KG 0 16 X

_IGJKG 0 074 X

_GtKG 00_6

_G_KG

_G_G OO26

_C._G 0029

_C._KG OOO67 X

_C_K_ 0 16

_G/KG 0 O74 X

_G/KG 0 O86

_C1/KG

_C-_G 3 OO67

_C-_G O 16

_C,_KG 0 O74

_ C.:KG

_ C.:KG 3OO67 X

_GKG 0 16

_C#KG 0 O74 X

_CVKG 0 O86

_G/KG 0 02_

_C._KG )O367 X

dC_KG O 15
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TABLE IC-5

Anal_ Resut[s Above B=ckground for AJl Med_a (except C-roundwate,} _. the Ocsposal Area

Sample Depth Range Parameter Nam_

DJA118

DJAil8

DJAil8

DJAil8

DJAI22

DJAI22

OJAI22

DJA122

DJA229FD

DJ.V2gFD

DJAZ28FO

DJA2Z9FO

O_A126

DJA126

DJ^126

DJA126

DJAI99

DJA_99

DJAr89

DJA207

OJAZ07

DJA207

DJA207

DJA207

DJA207

DJA019

DJA019

DJA019

0_019

OJA0_9

DJA019

DJA046FD

DJAD46FD

OJAO46FD

DJA046FD

OJA046FD

OJA046FD

OJA046FD

DJA023

DJA023

DJA027

OJAO27

DJAnZ7

DJA027

DJA027

DJA027

DJh203

OJA203

DJA203

OJA203

00tolO

00to_0

00to10

og_10

00to10

00_el0

00to10

00to10

00to10

00to10

00tOlO

00to10

00tOlO

O0tolO

00to_0

00to10

00to10

001o10

00to10

00to10

00to10

00to10

00to_0

00tot0

OO1o1o

00to10

00to10

00tOlO

O0tOlO

O0to_O

O0tot0

00to10

00m10

00to10

00to10

00to10

00t_10

00to10

00to_0

O0to_0

00tel0

OO1o1o

00to10

00to10

00to10

00te_0

00to_0

00to10

00tel0

00to10

lOT (1 1J3tS{CHLORO PHENYL )- 22 Z-TRICHL

)IELORIN

_NDOSULFAN SULFATE

_MA_HLORDANE

)DD (1 I _S_CH LORCPH£NYL)-22_ICHLOR

}DE (1 1_S_ChLORCPH ENYL_-2 2_ICHLOR

]OT(I 1_JIS(CHLOROPHE NYt }-22,2 TRICHL

)IELDRqN

)OO ( I I_IS(CHLOROPHENyL)-22_ICHLOR

)DE (1 I_S(CHLO ROPHEN¥L F2_20_C HLOR

)DT (1 I _S(CHLOROPHENYL)-22 2.TRICHL,

)IE_DRIN

_O0 {I I _s(CHLORGPHEN YL)-2 2_JICHLOR

)OE (1 t J_S(Ch_.OROPHENYLFZ 2_ICHLCR

IDT (1 I_(CP;LOROPHENYL)-22 Z TRICHL_

_IELORIN

IDD (1 IJ_s(CHLOROPHENYL)-_ 2_ICH&OR

)DT {_ _tS(CHLOROPHENYL)=222-_CHLI

OIELDRIN

ALPP_CHLOP.DAN£

OOO(_ I _S(CHLOROPHENYL)-2_ICHLOR

DOE ( 1_I _S{CHLOROPHENYt_}-2.2_)ICHLGR,

DOT (1 1J_(CHLOROPHENYL_2_2-TRICHU

DIELDRIN

GAM_A_.H LORDAN E

DDO (1,1_=S(CHLOROPHE_YL)-_2_ICHLOR,

ODE (1 1J_S_CHLOROP_ENY L)-2,2_ICHLOR,

gOT (I,I_S(CHLOROPHENYL)-222-TRICHt(

mELDRIN

HEPTACHLOR EPOXIOE

METHOXYCHLOR

ALpHA_3HLORDANE

DDD (1 I_,S(CHLOROPHENyL)-22_ICHLORI

DDE (1 1 J_,S(CHLOROP_ENYL )-2 20ICHLOR_

DDT (I 1 _(CHLOROPHENYL)-2_ 2-TRICHL(

DIELDRIN

ENDOSULFAN SULFATE

GAMMA-3HLOROANE

DOE (_ _S(CHLOROPHENYL}=2 2_ICHLOF

DDT (1 I=_S(CHLOROPH£NYL_22 2 TRICHL

ALPHA_3HLOP_ANE

DDD (1 I*_Is(C_LOROPH ENYL)-2 Z DICHLOF

DDE (1 1 J_,S{CHLO_OPHENyL )-Z 20ICHLOF

DOT (I,1 J_S(CHLOROPHENYLF2_ 2 TRICHL

D_ELDRIN

ENDOSULFAN SULFATE

DOD (I I _Is(CHLOROPHENYL_2 2_ICHLO_

9DE (_ 1 _(CHLOROPHENYL)-22 0_CHLOF

_OT (1 _S(CHLOROPHE_YL)-22.2 TRICHL

91£LDRIN

Or_anlcs

Sub=ud_ce SoB=

S_-1 DDMT_80588 $BI.3_5 _32

$_1 DOMT_80598_BI-3-5 _02

SB=I DOMT=38059_SBI.7_34

SB.1 OOMT_80598-$B 1.7._'_4

$B_1 DDM T_3598 SBI _t lU35

SB-_ DOMT 08059_$81 _11_35

sub/ace SOll_

SS'I I DO_T_O598_SS I$,_1 DOMT_598.SS i

3 0 _ 50 _ 4_xamlaP_

7 0 to 9 0 1 4-Dlthla_

9 0 to 11 0 1,4 _,m,a_,90to_10 1 4_xam_

0 0 to 1 0 _ 4_×athm_

_ubsur_a_So_s

SB61A DJAI92

_161A OJA192

SB61A OJA192

SB61A DJA192

SB61A DJA_92

SB61A DJA192

SB61A DJAIgz

$861A DJAI92

S_6_A DJAlg2

SB61A OJA192

SB61A DJA192

SB61A DJA_g2

SB61A DJA]92

SB61A O3AI9_

$86_A O3A192

SB6tA OJA193

SB61A DJA193

SB61A 0JA193

_B61A DJA193

S_6_A DJA193

S_6tA DJA193

SE_61A OJAI93

_IA OJA_93

30 to 50 _A ETHYLNAPHTHALEN E

3 Q to50 %CENAPHTHYLE_E

30to50 _NTHRACENE

3 0 to 5 0 _ENZO(a p_NTHRACEN£

3 0 to 5 O _ENZO(a)PYRE_E

3 0 _o50 _ENZO(b)FLUORANTH_NE

3 0 m 50 _F_ZC(g h I)PERYLENE

3 0 to 50 _ENZO(k)FLUORANT_ENE

30 to 50 ;HRYSENE

30 to 5 0 _SENZ_a h)ANTHRACENE

3 0 to 5 0 _LUOP.ANTHENE

30te50 _DENO(1 23-c d)PYR£NE

30 to 50 tAPHTHALENE

3 0 to 50 '_EN/_TH_E_E

30_50 _RENE

8 0 _ 10 0 _ENZO(ap_NTHRACENE

80 to 10 0 8ENZOla)PY_E_E

80 _ 10 0 BFJqZC(b)FLUORAN_ENE

60_o100 B_NZO[g h I)pERYLENE

80m100 BENZO(k_FLUORANTHENE

8 0 _0 _0 0 CHRYSE_£

8 0 to 10 0 OI_ENZ(a h)_NTHRACENE
80to 100 FLUORAN_HENE

Concent_ttofl Qualiflel Unil_ Backg r°unc
Value

0 179 J MG/KG 0 074

0 0731 = MGtKG 0 086

0 07_9 - MG/KG

00042 J MG4XG 0 026

00091 - MG/KG 00067

0 0273 - M Cvl(G 0 16

0O551 J MGh_G 0074

0 O834 = MG_G 0 086

0026 J MG/KG 0O067

OO516 = MGh_ G 016

0097_ J MG_G OO74

00111 = MG_G 0086

00045 J MG_KG 00067

0014 = MC_KG 016

0 O24 J MCMKG O 074

0C41 = MG_KG OO86

0 _o024 ._ MG/KG 0 0067

OOO21 J MG/KG OO74

0 0006 J MG_AG 0 086

0 OO58 J MG_G 0 O29

0 125 J MG_G 0 O367

0 6 = MGIKG 0 16

I 04 J MG.q(G 0 O74

0 O335 J MG/KG 0 O86

00041 J MG_.G 0026

0 0094 J MG/_G 0 OO67

0 O736 = MG_G 0 16

0 O978 J MG4KG 0 O74

0C_4 = MG._G 0086

0 O29 J MC_KG 0 0045

0 0543 J MCVKG

0 CO42 J MG/KG 0 O29

0 O248 J MG/KG 0 0367

0 O995 - MG*KG 0 16

0 _73 J MG/I<G 0 074

0 209 _ MG:,KG 0 086

00911 = MG:_G

00028 J MG_G 0 026

0 0053 J MC_KG 0 15

001_5 J MG:KG OO74

000025 J MC_KG 0 029

0 0095 J MG/KG 0 0067

0 _46 = MG/KG 0 _6

0 329 J MC_KG 0 O74

00_49 = MGtKG 0_86

0 0052 J MG/KG

000056 J MC_KG 0OO67

0 OO65 - MGrKG 0 I_

0 132 - MG_G 0 O74

0 00054 J MC4KG 0 086

Background

Exceeda,ce F[_

X

X

x

x

00018 J MG]KG

ego1 3 MC#KG

00019 J MG/_G

00011 3 MG/KG

0OO19 J MG/KG

00011 J MC_KG

0 00_ J MG_G

OO79

0 I1

0 74

097

12

057

O 95

091

02

12

O69

OO82

056

_6

OO95

0 13

0 15

014

013

Oll

MG,_G :

MG/KG

MG_KG I

_C_G

MG_I_G

MG/_G

MGJ'_G

MG/KG

MC_KG

MC_KG

MG/KG

MC_XG

MC_KG

MG_G

MC_XG

MC_KG

MC_KG

MG/KG

MC_KG

MC_KG

MC_KG

MG_G

MC._G

0045 X

0 04_ X

o O45 X
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TABLE 10-5

AM_.aL _ults Above Background for Aq _=a (except G_m_n_at m'}in the _ulAr_

Station Sample

SB61A DJA193

$B61. _, DJA193

SBLAA DJA002

$8 L_. DJA002

$BL_B DJA006

$StJ_B DJA006

SBLAC DJA010

SSLAC DJA010

$BLAC DJACA5FO

5BLEE D3A135

SBLEE DJA135

SBLEE DJAI35

5BLEE DJA135

SBLEE DJA135

SBIEE OJA_35

SBLEE DJA_35

SSLEE OjA_35

$BLEE DJAI35

8BLIEE DJAI35

SBLEE DJA135

$SLEH DJ_208

$SLEH DJA20a

5BLEH OJ_0a

$BLEH OJA208

5B_.EH OJA208

SBLEH OjA208

SBLE_ DjA208

SBLEH DJ.t208

$SLEH DJA20S

SBLEH D JA208

SSLEH DJA20B

_BLEH DJ_?08

$SLFA (I) DJA020

SBt.FA (I) DJA020

5BLFA (I) DJA020

SBLFA (I) DJA020

SBL;A (1) OJA020

SBIS._. (1) OJA020

38LFA (1) DJA020

SBLFA(I) OJA020

SSLFA (_ DJA020

$SLFA {I) DJA020

GBLFA (I) DJA020

SBLFA (I) DJA020

SBLFA (I) DJA020

SBLFA(I) OJA020

SBLFB (I) OJA024

SBLFB (1) OJAD24

$BLFB (1) D JA024

SBLFB (11 D JA024

SSLFB (_ DJA024

S_LFB (1) DJA024

5BLFB (I) DJA024

5Bt.FB (I) DJ_24

SSLFB (I) D.tA024

SBLFB (I) OJA024

SBLFC (1) DJ.,_028

SBLFC (I) OJA028

SBLFC(I) DJA02_

$BLFC (I) 0 JA028

$SLFC (1) DJA028

SBLFC (_) DJA028

SSL_C (_ I DJA028

SBLFC (11 OJA028

$BLFC (I) OJA028

$BLFC (I) DJA028

_BLFD (1) DJA032

SS_FD (1) DJ^032

SBLFD (11 DJA03Z

Depth Range

80tol00

80_o100

801o100

80to 100

8O101OO

80to 100

80t_100

_00to120

80to 100

80_o100

80to100

60_o100

_0to 100

80tol00

80to _00

&0_o 100

8_tol00

80to 100

80to100

a0_100

80_o100

_0tol00

80to100

80_o100

80to100

80to _00

80tol00

80to100

80tol00

_0tol00

80to100

8O1O1OO

80to100

60to100

B01o_00

80to 100

B0tol00

B0to_O0

80tol00

80to 100

80to 100

B0to 100

B01o100

8010100

80to 100

80to 100

80¢o 100

80to 100

80to 100

a0to 100

80to100

80to 100

80to10_

80to100

801ol00

80to_00

80tol00

80to_00

80to 100

80to 100

80to100

80_o 100

8O1o1O0

80to100

80to_00

_0tol00

80to100

80to 100

Parameter Name

_OENO(1 23_: dlPYRENE

'YRENE

_NTHRACENE

SENZC_(ap,NT,_RACENE

_ENZOla)AN THRACENE

I_NZOI_)PYRENE

_NTHRACEN_

_ENZO(_IPYRE_E

_ENZO(a_NTHR_CENE

_IZO(a_NTH_CENE

_ENZO(a)PYRENE

_ENZO(b)FLUO,_I THE NE

_ENZO(g h i)PERYLENE

_ENZO(k)FLUO_ITHENE

;HRYSENE

I1BENZ(a h_NTHRACE_IE
L_TH_NE

INDENO(I 23._ d)_RENE

pItENANTHRENE

_RENE

B_NZO(aI,_ITH_CENE

BENZO(a)PYRENE

BENZO(b)_-UOI_t THE_E

BENZO(g,h _)PERYLENE

CHRYSENE

_B _._a h)_NTHR,_CEN_

FL_R_IHENE

INDENO(1,2,3_ d)PYRENE

NAPHTHALENE

PHEN_IIHRENE

PYRENE

_ENA_THENE

/_ITHR_CENE

B_ZO(a._tTH_CENE

BE_ZO(a_YRENE

gENZO(blFLUORANTHENE

8ENZO(g h IpERYLENE

8ENZO_)F_UOR_THENE

CHRYSE_E

DIBENZ(a h _I_'_CENE

FLUOP_NTHENE

FLUO_NE

INDE_ 2,3"= d3PYR_NE

PHEN^NTHRENE

PYRE_IE

BENZO(a_T_CE_E

BENZO(_}PYRENE

BENZOtb_'Lt_R_NTHENE

BENZO(g h II,_ERYLEHE

BENZO(_)FLUOI_THENE

_HflYSE_E

FLUORANTHENE

IND_O(_ 23_ dlPYRENE

_HEN_NTHRENE

_ENZO(a_I'ITH_CENE

_ENZO(a_YRENE

_ENZO(b)FLk_I_NTHENL

_ENZ_g h qPER'/I_._E

]ENZO_)FLk/O_tTHENE

3HRYSENE

:LUOR,_'t TH EN_.

NOEN_I 2 _ _Ipy,_tENE

_HENANTHRENE

>¥_IENE

:LUOR_IHENE

_E_NI'_I_NE

_YRENE

Concen_on

015

016

00083

0_/61

00342

0 OO34

0_5_

0 IB

024

021

01a

022

021

02_

017

011

O2

012

013

0_4

0t2

014

015

0 O7

013

018

O29

0055

01

O3

03

O3

022

032

033

0 O53

O84

01142

(I _2

052

05f_

0017

002

0017

0 O2

0 U24

0052

00_

0041

0038

0t

0_2

0091

011

012

026

0G9

013

02

015

01

011

DJAI94

DJA194

OJA194

DJA194

DJA194

DJA_g4

DJAI94

DJAI94

_JAI94

DJA194

DJAI94

DJA_94

DJA_94

DJAIg_

DJA194

DJA194

00 to _ 0 _ MET_¥L_PHTHALENF_

00 Io _ 0 _CENAP_THEN_

00 _ I 0 _CENAPHT_YLEt_E

00 to I I1 _1TH_EI't E

00 to I 0 3ENZO(a_IT_C_NE

00 to 10 _ENZO(a_PYRENE

00 _o 10 IENZOCo)FLUOI_b_THE NE

00 _ 10 _ENZO( 9 h dPERYLENE

00 to I 0 _ENZO(_)FLUOR_ITHENE

00 to I (I :HRY_ENE

00 to I 0 JlBEt,/Z(_ hl_N fHr_ACE_I_

00 IO10 :LUO,_V_TH_ _4E

00 IO t O LUORENE

O _ t_ t O _OENO( t 23_ _)PYRENE

00 Io I 0 IAPH_HALE_

0 _ tO 10 PHE_NTHRENE

016

024

16

54

59

74

46

18

97

O73

5_

73

Quatifler Background Background
Value ExceedanceF]_

0042 x

J

J

J

J

J oo45 X

J

0042 x

J

J 0045 x

J

Units

M C.,_KG

MG/_G

MC,_KG

MCVKG

MG/KG

MGP,_G

MCVKG

MG_KG

MG_G

MC.aKG

MC#KG

MCVKG

MC4KG

MG/KG

MG_G

MGg_G

MG_G

MC_(G

MG/KG

MG_KG

MG_KG

MG/KG

MC_KG

MG/KG

MG_G

MG/KG

MGN_G

MC,/KG

MG/KG

MG_KG

MCVKG

J MC_KG

J MG/KG

J MG.'KG

MCVKG

MGr_G

= MG/XG

J MG_G

MG/_G

= MG_KG

J MC4_G

MG_KG

J MG_.G

J MG_KG

MG/KG

. MG/KG

J MG.'KG

J MG/_G

J MCVKG

J MG/KG

J MGgKG

J MC_KG

J MCVKG

J MC/KG

J MC4KG

J MC_KG

J MCVKG

J MG/KG

J MG/KG

J MG/KG

J MG/KG

J MC./KG

J MG/KG

J MC.fKG

J MC#KG

J MC./KG

J MG,'KG

J MC#KG

J MG,'KG

J MG_KG

= MG,*KG

J MC,,_ G

MC/KG

MC#KG

= MC_KG

MC4KG

MG/KG

MC_KG

MCVKG

MGtKG

= MC,,_G

MG/_G

= MC#_G

J _G_G IM_KG

OO42 X

0645 3(

OO42 X

OO45 X

0042 X

0045 X

0042 X

077 ¸ X

t6

2_

25

23

32

07

_7 X

69 X
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TABLE 10+5

Analytl(al Results Above ezcko_0u fld for NI Media (eXCept C_-oundwate¢)in the Olspo_ Are_

RsY I Mem_ C_ Di,r_ Re_ PJ

Stz.tlon Sample

$O61A DJAlg4

$OLAA OJA017

SDLAA OJA017

$OIJV_ DJA017

SD_J_A DJA017

_LAA DJ_X)_7

SOLAA DJA017

SOLAA OJA017

$OLAA OJA017

SOLAA OJAQ17

SDLAA OJA017

SOtJ_ OJA017

SDLAA OJA017

$DIJ_, OJAOl7

SDLAA DJA017

SOLAA DJA0_7

$DLAA OJ/VJ17

Oepth Range parameter Name

00 to _ 0 'YRENE

00 to 10 _CENAPHTHENE

00 to 10 _CENAPH_YLE_E

00 1010 _NTHRACENE

00 to 10 _ENZO(a )ANIHRACENE

00 ¢o10 _ENZO(alPYRENE

00 to 10 _ENZO{b )FLUORAN_,_ENE

00 to I 0 ;ENZO(0 h I)PERY_.NE

00 to I 0 _ENZOI_I FLUO P,ANTHENE

00 to 10 ;HRYSENE

00 to 10 OIBENZ{a hp.NTHRACENE

00 to 10 FLUORANTHENE

00 to _ 0 FLUORENE

00 to I 0 INOENO(123_ d)PYRE_'E

00 10 10 NApHThALENE

00 to 10 PHENANTHRENE

00 to 10 PYRENE

sur_ce SG41s

DJA191

DJA191

D_191

DJA191

DJA19_

OJAIg_

DJA191

DJAIgl

DJ_Igl

DJAlgl

DJA191

OJAI91

OJAIg_

DJA_91

OJA191

D_Igl

DJAOQI

OJAC_I

DJ_00_

DJ_54

DJ_054

DJAOS4

OJA0_

DJ_0_4

DJ_154

DJ_

OJA054

DJACk8

DJ_158

DJAOS8

OJA058

DJAOS8

(_J_

DJA_2

DJA062

DJ_052

DJACk2

DJA062

DJA00Z

OJA052

D_AC_2

DJ_0_2

DJ_O_2

DJA062

OJA0_2

DJ_o_

DJ_O6_

DJA0_6

OJA056

DJAOS6

_JA066

DJ_O_6

DJA056

OJA074

oo,olo

o01o1o

oo_olo

ootolO

ootolO

oo10 io

00to t_0

0o1010

ootolO

oololo

ootolO

ooto 1o

ooto lO

oo_o _o

ooto_o

oo101o

ootolO

OOmlO

ooto 1o

OOtolo

ooto_o

oo101o

ootolo

oo(olo

ootolO

ooto lO

ootolo

ootolo

ootolo

ootolO

ootolO

ooto 1o

ootolO

ooto_o

ootolO

ootolO

ootolO

ootolO

OOmlO

ootolO

ootolo

ooto_o

oototo

ootolO

ootolO

ootolO

ootolo

00to10

oOtOlO

ootolo

ootolO

ooto lO

ooto lO

ooto_o

oo1010

ootolO

ootolO

ootolO

ooto_o

oo,olo

ootolO

ootolO

ootolO

ooto_o

ooto_o

oo101o

OO1o1O

2_4 ETHYLNAPHTHALENE

ACENAPHTHENE

ANTHRACENE

BENZO(a )ANIHRACJENE

BENZO(a)PYRENE

8ENZO(b )FLUOP_N IHENE

BENZO{g,h,_)PERYLENE

fi_NZOC_)FLUORAN 13_NE

CHRYSENE

DI_ENZ(a h)AN_RAC£NE

FLUORANT_ENE

FLUORENE

INDENO 0 23K_d_PYRENE

NAPHTHALENE

pHENA_THRENE

PYRENE

_'_ TH_ACENE

_ENZO(a)ANT_RACENE

_HENANTHRENE

_,CEt_APHTHENE

_NTHRACENE

_EN ZO(a_,AN THRACE_E

3ENZO(a)pYRENE

_ENZOlb)FLUO_NTHENE

_ENZO(g h tlPERyt_NE

_ENZO(k)FLUORA_THENE

_RYSENE

_IBENZ(a h}ANTHRACENE

:LUOI:_,,_THEN E

:LUORENE

NE_ENO(1 ?_3_ d)PYREt,t E

_HENANTHRENE

>YRENE

_ENZO(a)ANTHRACENE

_ENZO(a)PYRENE

IENZO(b_LUORANTHENE

_ENZO(g t_ I)PERYLENE

_ENZO(_IFLUORANTHENE

_HRYSENE

:LUORANTHENE

'40ENO(I 23_ d)PYRENE

'yF_ENE

_CENAPHTHENE

_ THRACENE

_ENZO(a)ANTHP_CENE

IBENZO(a)pYRENE

BENZO(blFLUORANTHENE

BE_ZO(g h _)PERYLENE

BENZO(k)FLUORANTHENE

CHRySENE

DIBENZ(a h)ANTHRACENE
FLUO'_ANTH ENE

FLUORENE

INDENO(I 23_ d)PYRENE

PHENANTHREN_

PYREN_

BENZO(a)ANTHRACENE

BENZO(a)PYRENE

BENZO(blFLUORANTHENE

BENZO(g h I)PERyL_N_

BENZO(_IFLUORANTHENE

CHRYSENE

DISENZ(_ h)_NTHRACENE

FLUORANTHENE

INDEt_O( I 23-c d)PYRENE

PH_NA_THRENE

_YRENE

_ENZO(a)ANTHRACENE

Concenvat_on Quahfi_

7_ =

o13 J

o 16 J

O36

14

16

16 =

o 025 J

16

16

O3

37 =

o2 J

13

o O62 J

24

25

034

038

O9

56

67

82

3_

63

83

16

85

o 32

4_

o 25

43

12

0O084

o O093

OOll

OlO

o 31

11

112

046

t2

0_3

24

014

055

18

_4

OO6

OO66

0 O74

0068

012

0 O38

032

086

09g

11

074

1

O95

Or2

2t

013

0 $5

16

3

0_7

018

012

018

018

0032

032

014

016

031

018

Units

MG_,_.G

MG/KG

MG/KG

MC#KG

MG_KG

MG/KG

MC_KG

MG/KG

MG/KG

MG/KG

MGKG

MC_KG

MGtKG

MG*KG

MC_KG

MC,_G

MG/_G

MCMKE

MG_KE

M C,,'KE

MG/KG

MGJ_.G

MG/KG

MG/KG

MC_KG

MG._G

MG/KG

MGtKG

MG/KG

MG/KG

M C,,_ G

MC_KG

MGt_G

MGJKG ;

MG/KG I

MG/KG

MG/_G

MG/KG

M G,'KG

MCdKG

MC_G

MG_G

MC_KG

MG/KG

MGrKG

MG/KG

MG_KG

MGt_G

MCgKG

M C,P_G

MG_G

MG/KG

MG/KG

MG/KG

MGrKG

MG_KG

MC_G

MC,_KG

MGIKG

MC_KG

MG/KG

MG/KG

MG/_G

MG/KG

MC,_KG

MG/KG

MG*'KG

MG/KG

MG*KG

MG/KG

MG_G

MG/_G

MC_KG

MGIKG

MG/KG

MG/KG

MG_G

MC, C_G

M C_,<G

M0/KG

MG/KG

M C_'KG

M C_J'KG

MG_G

M C,'KG

Background Background

Value Exceedance FI_

2882 X

077

15

29

25

221505

18

23

32

07

71

087

17

or3

69

2 B82

009_ x

071 X

o_ X

o9 X

082 X

o 78 X

094 X

O26 X

16 x

O7 X

o6_ x

1S X

o(79_

071

061

0 O9( x

071 X

096 X

09 X

o 82

o 78 X

O94 x

o 26

16 x

o7

06t X

_5 X

071

o_

O9

82

09 _.

16

07

_5

O096 X

071 X

09_ X

0_ x

o 82

078 X

094 X

o25

if_ X

0_

o6_ X

;5 x

o 71

O9

062

o 78

094

0Z5

16

o7

o61

15

o71
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TABLE 10-_

An_/tlCal Rel_lt _ Above @aCkgtou,_ _r All Media (except Grou_dwat_)ln the 01spOsal Ale_

Station

SBLCA

$BLCA

SBLCA

5BLCA

$BLCA

SSLC_.

SBLCA

SSLCA

_BLCA

SBLCO

$BLCD

SBLCD

SBLCO

_LCO

SBLCO

SB_.CD

$6t.CO

SBt.CO

SBLCO

$BLCD

$BLOA

SBLOA

$BLDA

SSLD^

$BLDA

$SLDA

SBLDA

SBLDA

$BLOA

SBLDA

SBLDA

$BLDB

SBLDB

SBLDG

SBLOG

SBLDG

5BLOG

_BLDG

SBLDG

SBLDG

SBLDG

SBi.DG

SBLDG

SI]LDG

$BLDG

BBLOG

SBLD_

SBLDG

SB_DG

SBtOG

SSLOG

SBLOG

SBLOG

SBLC_3

SBLDH

5BLOfl

BBLDH

SBLOH

SBtDH

SBI_DH !

SBLEA J

SBLEA

SBL_

5BLF_

$BL_

SBLEA

SBI.EA

SSLEA

SSL_

5BLCA

SBL_

SBLEB

SS_B

$SLEB

SBLE5

$BLEG

5BLE8

SBkEB

SBt.EB

SBLEB

SBLEB

SBL_._

SBLEB

SSL_B

SBLEB

DJ_21_

DJ,_11

OJ_211

DJA211

OJ,%211

DJA211

OJ_28_FD

OJA.286FO

DJA2_FD

DJ,_FD

DJ._.86FD

DJA2_FD

DJ,_286FD

DJ,%2_6FD

DJ,%286FD

OJ_286FO

OJ,_15

DJ,_15

OJ,_15

OJA215

DJ,_2 I_

OJ_215

D JAil8

DJAil8

IIJAII8

D JAil8

OJA118

DJA118

DJA118

DJA_

DJAil8

DJAil8

DJA118

OJAIZ2

DJAI22

IIJAI22

DJAil2

DJAI22

O JAil2

DJAI22

OJA_22

OJA_22

DJA_22

DJA_22

DJA122

DJ_22_D

8ample Depth Range

DJA074 00 to I 0

DJA074 00ml0

DJA074 00 [O _ 0

D JAO}'4 00 _o 10

DJA0_'4 00 to I 0

OJA_4 00 Io I 0

DJA074 00to I 0

OJA074 00_o I 0

OJA074 00 _o 10

C)JA0_ OOmlO

OJA086 00 _o I 0

DJA086 00 to I 0

DJA_386 0O1o1O

OJF_386 O0tol0

DJA086 00to10

D JAOB6 OO101O

DJ;,O86 00to10

DJA086 00_o10

DJA066 00_o10

OJA_6 00(o10

OJA0_ 00to10

DJA0_ 00 to 10

O JA0_,4 00 to I 0

OJAn94 00to10

D JAO94 001Ol0

DJA094 00 Io I 0

DJAC_4 00_10

DJA0g4 00_10

OJAO_ 00_o10

OJA004 00to10

OJA094 00tol0

OJA09B 00 to I 0

DJAOg8 O0tOlO

OJA211 00to10

DJAZ11 00(OI0

DJA2_I OOtOl0

DJA211 00_IU

DJA21 _ 00_o10

00to10

00to10

O0tOlO

00tolO

00toIO

OO1010

00_o10

00to10

00tolO

00to_O

00tolO

OO1O1O

00to10

00_o10

OO1O1O

00to10

00to10

00to_0

00to10

OO1o1O

0O_,1O

00_10

00to10

OO1o1O

00to10

00tot0

00to10

001010

O0tOIQ

OO1o10

00_o10

00tolO

00tot0

O0[o_O

001O10

00_10

00tO10

11O101O

OOto_O

00tolO

0O101O

001O10

00_10

00_Ol0

00tolO

O0mlO

Parameter Name Concentre[ion

BENZO(a)PYRENE

BE NZO (b)F_.UORAN THE HE

BENZCI(g h i)PERYLENE

_ENZO(klFLUORANTHENE

CHRYSENE

FLUORANTHENE

_NOENO( I 2 3_ d)PYRENF-

PHENANTHRENE

PYRENE

BENZO(a)ANTHRACENE

BENZO(a)PYRENE

BENZO(b)FLUORANTHENE

_ENZO(g h d)PERYU_E

B£NZO(k)FLUORANTHENE

_HRySENE

DIBENZ(_ h)ANTHRACE'_E

FLUOF_NT_ENE

NDENO(1 2 3-¢ dlPYRENE

_HENANTHRENE

_YRENE

_ENZO(a)ANTHRACENE

_ENZO(a)PYR£NE

_NZO{b)FLUORANTHENE

_F.NZO(g h.IpERYLENE

3ENZO(klFLUOP_NTHENE

_.HRY_ENE

_ISENZ(a h)_NTHRACENE

:LUORANTHENE

ND_NO(1 2 3-Cd)PYRENE

_HENANTHRENE

>YRENE

:LUORAt_THENE

_YRENE

_ENZO(a_NTHRACEN_

_ENZO(a)PY_F-NE

_ENZO(b)FLUORANrHENE

IENZO(g h _)PERYLEr_F-

_ENZO(k)FLUORANTHENE

:HRYSENE

)IBENZ_a h_NTHRACEN_

:LUORANTH_N_

N_JE_O( I 2 _ d)PYREN_

_HENANTHRENE

_YRENE

LENIZO(a_THRACENE

_ENZO(a)PYRENE

_ENZO(b)FLUORANTHEN_

IENZO(g h_)PERYLE_E

IENZO(k)FLUORA_THENE

;HRySENE

)IBENZ(_ h)AN_HRAC£NE

LUORANT_ENE

_OENO(I 2,3_ d3PYRENE

'HENANTHR_NE

FYRENE

BENZO(a)PYRENE

BENZO{g h I)PF-RYLENE

CHRYSENE

FLUORAN t HEN_

IHOENO( I 2 3_ d)PYRE_E

PYRENE

8ENZO(a)ANTHRACENE

BENZO(a)PYRENE

8ENZO(b)FLUORANTHENE

8ENZO_g h I)PERyLE_E

BF_IZO(k )FLUOP.AN TH_N E

CHRYSENE

DIBENZ(a h)ANTHRACENE

FLUORANTHENE

INDENO(_ 2 3_ dlPYRENE

PHENANTHREN_

PYRENE

ACENAPHTHENE

A_NTHRACEN E

BE_ZO(_ANT_RACENE

E_ENZO(alF'YRENE

BENZO(b)FLUORANTHENE

_ENZO(9 h .)PERYLENE

3CNZO_)FLUORANTHE_E

_HRYS_NE

_IB_NZ(a h)ANTHRAC_N_

_'LUOR_NT_ENE

NOENO( I 2 3_ dlPYRENE

_HENANTHRE_

_YREN_

_CENAPHrHENE

0 23

0 24

0 15

02

0 26

0 48

018

0 4g

0 25

0 23

0 Z8

016

O3

0 G_6

0 52

O2

0 28

0 57

013

015

017

0 14

0 17

016

0 036

O3

013

013

0 24

0 O72

0 17

0 19

0 24

01S

0 21

0 21

I) 077

038

017

0 19

O4

0 26

0 37

0 39

0 51

0 38

0 33

012

06_

0 3Z

O3

072

0 0ST

0 046

0 O7

0_3

0 05

012

0 16

0 23

0 23

O25

0 23

0t9

OO66

03

0 23

01_

0 24

0 026

OO5

0 28

0 26

0 37

0 _3

0 33

0067

061

0 _6

0 28

0 51

0 O74

Unlt_

MC_K(

MG/KC

MG_C

MGr_C

MG_KC

MC, KC

MG_K(

MC_K(

MC_KC

MC_KC

MC_K_

MG_KC

MG/_E

M C.;M_

MC_K_

MCT_KE

MC_K("

MC._K_

MG_KC

MG_K_

MGJKC

MGIKE

MG/KG

MC_MG

MG_KG

MC_KG

MG_KG

MCVKG

MC_I(G

MGIKG

MG/KG

MG/KG

MC_KG

MC.I_G

MCV_G

MC4KG

MG_G

MG_KG

MC_KG

MCVKG

MC_KG

_C_KG

MG/KG

MG/KG ;

MGJKG =

MC_KG i

MC:r_G

MG_G

MC_KG

MG/KG

MGIKG

MGJKG

MG/KG

MGa_G

MG/MG

MCVKG

MG/KG

M_G

MG/KG

MC_KG

MC_KG

MC_KG

MCVKG

MC_KG

MCVKG

MG;KG

MG/KG

MG_G

MC._G

MC_KG

MO_KG

MG/KG

MG_KG

MGtKG

MC_KG

MC_KG

MC_KG

MC_KG

J MC4_G

MG_.G

MCVKG

MCVKG

MC_KG

MG_G

Backg¢, Background

Valu Exceed_nce Fla!

09(

O9

08;

071

O_

16

O7

061

15

071

0¢(

Og

08;

07_

09a

16

07

061

15

071

O9

082

07_

O94

16

07

061

_5

16

15

071

096

026

07

061

15

071

096

O9

082

078

O94

026

16

OT

061

15

O_

082

O94

16

o_

15

0¢6

09

082

078

O94

026

16

O7

061

15

0 O96

071

O96

08Z

078

_g4

026

16

07

15
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TABLE 10-5

AnalybcaJ Re_uI_ Above Badcgcc_rbd for All Medea (*_xceptGr_Jndwat_r) in the Ol_posal Ar_z

,_B

SBI_B

SBI_B

SBI_B

SBIFB

SBI_B

3BkLB

SBI_B

SBI_B

SBLEB

SBLEB

SBLFH

SBLEH

SBLEH

SBLEH

SSLEN

SBLEH

SBLEH

SBLEH

SBLEH

SBLEH

SBLE_

SBLF^(1)

SBL_A{_)

SBLFA(t)

S,BLFA (1)

SBLFA (1)

SBLFA (1)

SBLFA (1)

SBLF^{1)

SBLFh.(_}

SSLF._, (I)

SBLFA (11

SBLFA (1)

SBLFA(I)

SBLF^(1)

SSLI'A (1)

SBLF^ (11

SBLFA (1) i

SSLFA (1) J

SSLFA (1)

$gLFA(I)

SBL_,_. (1)

SBLFA (11

SBLFA (I)

SB_.FA (I)

SBLFA (1)

SBLf'^(1)

SBLF^(1)

SBLFA(I)

SBLFA (t)

SBLFB (1}

SSLFB (I)

SBLFB (1)

SBLFB (11

_LF6 (t)

SSLFB (I)

SBLFB (I}

5BLFB (1)

SBL_B (1)

SSLFB (1)

SBLFB (1)

SBLF8 (t)

SBLFB (I)

SBLFB (1)

SSLFB (11

SBLF8 (1)

SBLFC (11

SBLFC {1)

SBLFC (1)

38LFC (11

SBLFC (1)

SBLFC (11

SBLFC (I)

SBLFC (t)

SBLFC (1)

SBLFG

SW61A

SW61A

SW61A

SW61A

SW61A

SW6_A

Sample Depth Range

DJA22gFO 00 to _ 0

O JA229FD 0 0 to 1 0

DJA229FD 0 0 to 1 0

DJA229FD 00to10

DJA2_JFD O 0 k_ t JO

DJA_.9FD 0 0 to 1 0

DJA229FD 0 0 Io 1 0

DJA229FD 00to10

DJA22g_FD 00to10

OJA22g_D 00[o10

D JA229FD 00 to I 0

DJA229FO 00tOlO

D2A229FD 0 0 to 1 0

DJAZQ7 00to10

DJ[_O7 0OLD10

DJA_07 00to IO

DJA207 O0to 1_

OJ_07 001o10

DJA207 00_ol0

DJA207 0 0 to 1 0

D Jh207 00to 1 0

DJA207 0 0 to 10

BJA207 0 0 to l 0

DJA207 0 0 to 1 0

DJA019 00to10

OJA019 0 0 to 10

DJA019 O0tOlO

DJA019 00to_0

DJh0t9 O 0 to 10

OJA019 001o10

DJA019 00tolO

DJA019 00to10

DJA019 00_10

OJA019 0 0 to 10

DJA0_9 00 to _ 0

DJA_19 00 to t 0

DJA019 0O1O10

DJA019 00COLD

O3A046FD 0 0 to 10

OJA046FD 0 Q to 10

DJA046FD 00 to t 0

DJA046FD 00 to I 0

DJA046FD 00_o10

DJA046FD 00to10

DJA046FO 0 0 to 1 0

DJA046FD 0 0 to 10

DJA046FD 0 0 to _ 0

DJA046FD 0 0 to 1 0

DJA046FD 0 0 to 1 0

DJAO46FD 0 0 to 1 0

O JA046FD 0 0 to 10

DJAD46FD 0 0 to I 0

BJA046FD 00 to _ 0

DJA023 O 0 to 1 0

OJAO23 0 0 to 1 0

DJA023 0 0 _o1 0

DJA023 00to10

D2A_23 0 0 to 10

DJA023 0 0 to _ 0

BJA023 00 to I 0

DJA023 00to I 0

DJA023 (10 to 1 0

OJA023 00to I 0

OJA023 00to10

DJA023 0 0 to 10

DJA023 0 0 m I 0

DJA_23 0 0 to 1 0

DJA023 00COl0

DJ_23 0 0 _o 1 0

OJA027 0 0 to 10

DJhJ027 O 0 IO 10

DJA_27 001010

OJA027 0 0 to I 0

OJA02_ 0 0 _o1 0

OJA027 00to_0

DJA027 0 Oto 1 _)

DJAOZ7 00 to 1 0

OJAO27 0 0 to 1 0

OJA2_3 0 0 _o 1 0

BJA195 NOt AppfiCable

DJA195 _qotApolCable

DJA195 Not Ap_t_a

DJA_95 Not App_lca_e

OJA195 NO_ AppKca_e

BJAI95 NC_ Ap_lCa_e

Parameter Name ConcentrmJon

_NTHRACENE

)ENZO(a p,NT HRACEN_

_ENZ_a)PYREN_

;ENZOCO_LUORAN THENE

IENZO(_ t_dPERYLENE

_ENZO(k)FLUORAN_ENE

:HR¥SENE

)_BENZ(a _ANT_RACENE

'LUOR_NTHENE

LUO_Et_E

_DENO(1 2 3_,dIPYRENE

'HENANTHRENE

pyREt_E

BENZO(a )ANTHP_CEN E

BENZC_a)PYREN£

BENZOCo _LUORANTHENE

BENZO(g hJ)PERyLENE

BENZO(k)FLUORANTdENE

CHRYSENE

01BENZ(a h)ANTHRACENE

FLUORANTHENE

INDENO(1 2 3_d)PYRENE

PHENANTHRENE

PYRENE

ACENAPHTHEN_

ANTHRACENE

B_NZO(a_ANT_RACENE

BENZO(alPYRENE

BENZO(b)FLUORANTHENE

BENZO(g h _)PE_YLE_E

BENZO(k)FLUORAN_ENE

CHRYSENE

DIBENZ(_ h )ANTH RACF_NE

FLUORANP_ENE

P_UORENE

INOENO(12 3_,d)PYRENE

_HENANTHRENE

_yRENE

=,CENAPHTH ENE

_NTHRACENE

_ENZO(a_THRACE_E

_ENZO(a)PYRENE

_ENZO(b)FLUO_ANTHENE

_ENZO(g h I)PERY_.NE

_EN ZB_k)FLUOP, A_THENE

_HRYSENE

_IBENZ(a h)ANTHRACENE

:LUORAN_F_E

:LUORENE

NOENO(12 Z_c,_)PYRENE

dAPHTHALENE

_HENANTHRENE

_YRENE

_-ME/HyLNAPHTHALENE

_CENAPHTHENE

_NTHRACENE

_ENZO{ay_NTHRACENE

;ENZB(a)PYRENE

IENZO/b _=LUOP_t_ THE NE

;ENZO(g _ I_'ERYLENE

_Et_ZO(k)FLUORAN_ENE

:_RYSENE

D_BENZla h_ANTHRACENE

FLU(_RAP_TH_NE

FLUORENE

INDENO( I 2 3_c dlPyRENE

h_PHTH_LENE

PHENANTHRENE

PYRENE

8ENZD(ay_NT_RACENE

BENZO(a_P¥RENE

BENZO(g h IIPERYLENE

I_E_ZO(kIFLUORAN THENE

CHRYSENE

FLUOP, A_THENE

INBENC_I 2_3-c d}PyRENE

PHENANTt_RENE

PYRENE

BENZD(_ h qIp EB'O_EN E

BENZO( b_LtlOP_,N THENE

CH_I¥S_IE

FLUOP,ANTHEttE

PYREN_
INDENt123_ dIPYRENE

PHENA_rHRENE

012

032

028

032

018

033

O33

OO6

083

0 O7

O2

055

056

017

022

02

024

0O59

O42

O22

024

039

0014

00Z_

0073

01

0 O2

024

001

014

017

016

O29

076

077

075

083

082

014

2

O13

055

0041

t4

14

13

18

4Z

49

58

36

51

14

_7

086

4t

026

13

72

0 O72

0 f_7

0 O52

0 O76

018

0055

011

0 ooo35

ooo046

0 o0o68

0 ooo27

0 oo03

00_04

Qualifier Unds R kn _'__&c_=rou..- Background

Value Exceedance Fla_

J MC_AG 00_5 X

= MC4KG 0 7_

J MC_G 0 96

MG_KG 09

J MC_KG 0 82

= MC4K G 0 78

= MC_KG 0 94

J MC_KG 0 26

MC#KG I 6

J MG/KG

J MG/KG O7

MC_KG 061

J MCVKG

J MG_KG 0 g6

J MG/KG 0 9

J MCVKG 0 _2

J MC4KG 0 78

J MG/KG 0 94

J MG_.G 0 26

MC_KG 1 6

J MC4KG 0 7

J MG/KG 0 81

MCV_G 1 5

J MG_.G

J MC#KG 00_6

J MC_KG 0 7t

J MC#KG 0 96

J MCdKG 0 9

J MCVKG 0 82

J MCVKG 0 78

J MG/KG 0 94

J MC_K° 0 26

J MCMKG 1 6

J MC_KG

J MG_G 0

J MG/KG 0 61

MGJ_G 1J

J MCV_G

J MG_G 0095 X

MC4KG X071

MC_KG 0

MG/KG 0 9

= MG/KG 0 82

MG/KG 0 78 X

= MC_KB 0 94

J MC_KG 0 26

MC4KG _ 6 X

J MC_KG

= MC3KG 0 7

J MG/KG

MG/KG 0 61 X

MC#KG 1 5=

._ MG_G

MC4_G

MC_KG 0 GS_ X

MCdKG 0 71 X

MC_KG 0 95 X

MC#KG O9 X

MCdKG 082 X

MCVKG 0 78 X

MG/KG 0 94 X

MC_XG 0 26 X

MGtKG I 5 X

= MC_K°

MG/KG 0 7 X

J MG/KG

= MG/K G 061 X

MG/_G _ 5 X=

J MC_<G 0 71

3 MC4_G 0 96

J MOJKG 0 82

J MG_KG 0 78

J MC_KG 0 94

J MC_KG 16

J MG_G 0 7

J MC4_G 061

J MC_KG 1 5

J MG/KG 0 82

MC_L

MCL

MC_L

MC,_

MCVL
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TABLE 1_5

Af'_y_ _suhs _ow B_kgtou_d for All Med_ (axce_ Gr_ndw_ _n_e Ois_ _

Sample

DJAQ18

DJA018

OJAIII8

OJAQ18

OJA018

Depth Range / Parameter Name

N°t AP_J_ble ] BENZO(b_LUORANT'_ENE

Not Ap_lcable CHRYSENE

NOt Apphcable FLUQRANTHEHE

f_t Apphcabka PHENANTt4RENE

PYRENE

C°ncentrati°n _ Background

Exceodance Fla,

0 _,028

oo0o32

0 ooo66

000034

000052 J MC.,_

SEPIA

SBLBA

SBLCC

_LCC

SBLFA(t I

SW61A

SW81A

DJA135 80 m 100

DJA208 B01O 100

OJA_94 00tOlO

OJA_91 00 to I 0

0JA054 OO1O1O

OJA082 001O10

OJA082 OOtOl0

OJA019 00_o I 0

OJA046F0 00to 10

pC8-1250 (ARCCHLCR 1260) 00201

_ 0 o553

PCS-1260 (_OCHLC_ 1260) OO1311

_;B 1260 (ARC(:_OR 1260) 0 0045

PCEU1254 (,_dtOCH_QR 1254) 00121

_C_1250 (AR_HI.OR 126O) O 12

PCB 126O (_IOCHLOR 12601 0 O364

_CB_ 2f_ _OCH_FI 1_60 0&146

= M_KG L

J M_G 0 11

J M_G 0 t 1

= MG,I_G 0 11 X

= M_ 01_

DJA192

DJ_I2

DJA(_2

D JACk6

OJA010

DJAC,45FD

OJA014

SBLCA SB-I 33

DJA212

DJA020

DJA020

DJAOZ0

OJA024

OJA02B

OJA204

0 J,_204

DJA204

DJA194

DJA194

OJAOI7

DJA017

30_50

B0_IO0

80_100

80_100

80_100

100 _ IZ 0

330_350

80to 100

BO_I00

80_100

80to100

80tolO0

80_10Q

80m_00

80_o 100

00tolO

00_10

OOto_O

OOtol0

_ARBAZOLE

_2_THYL_EXYL I pH TP_/J_T E

)in BU1PI'L PHTHALATE

)=S(2ETHYLHEXYL) PHTHALATE

)IS(2_THYLHEXYL) PHTHP,kATE

_S(_ETHYLH_YL) FHTH/_I_TE
)HEt,_L

_E/_,CHLOROBUTADIENE

}1ETHYL pH T,_I_TE

_RB_OLE

)IBENZOFU_I

)1_ 5UIYL p HTH,_I_T E

_S(2 ETH_H_,P/L) I_TH,_L_TE

I2,4.TRICHLOROBENZENE

_4 6-TRICHLOROPHENOL

_ENTACHkOROPHENOL

_RS_.OLE

)ISENZOFUI_N

_REV_I_E

HBENZOFU_

0C96

0021

0012

0022

0035

0035

0 O22

00031_9

016

0 _7

0023

00087

0035

0t6

02;*

022

DJA191 00[OLO

DJA191 00 Io I 0

D_AI91 00 Io I 0

DJA001 00 _o I 0

DJAOOl 00_o10

OJA054 00to I 0

D JA054 00tolO

DJA058 00 k) I (]

DJ,_62 O0to 10

DJAOB6 00 m I 0

DJA0_6 OO1o1O

OJA215 00 _o _ (;

OJA122 00_. I 0

DJAt22 00 to I 0

DJAI22 00[Ol0

D JA_29FB 00 ;o I 0

O JA_*29FO 00 to I 0

O J_.O? 0 o .o t o

DJA_6FO 00 _o_ 0

DJA045FD 0 ° _o10

DJA_23 0otoln

DJA023 00 to I 0

OJAI95 No_ A_lp_cable

OJA195 Not A¢_ to,11ble

OJA018 Not Ap_lca_a

ii_2 ETP;YLHEXYL) pH THALATE

;AR_AZOLE

)IBEN_OFURAN

_S(2 ErHYLHEXYL) PHTHA_J_TE

;I _ BUTyL PHTHALATE

bit(2 ETHY_.HEXYL) PHTHALATE

CARBAZOLE

BENZyL BUTYL PHTPt_ATE

CARBAZOLE

bl_(2 ETHYLHF_YL} PHTHALATE

CARE_AZOLE

DIETHYL PHTHALAYE

b_(2_THYLHF_yL) pHTH_AT£

CARBAZOLE

O_ n BUTYL pHTHALATE

CARBAZOLE

DIETHYL PHTP_._J_TE

bkS(._ETHYLH_XYL_ pHTHALA_rE

CAReAZC_E

DI_NZO FUP,;_

CARBAZCLE

DqBENZOFURAN

DI n BUTYL PHTHALATE

DIE TH YI. pH TpIALATE

2 N_rROPHENOL

16 = MCI_ G 11

O37 = MC._KG It
011

01

092

03

00_6

001

012

036

00O34

035

012

0049

015

017

O O5

0018

011

0(;O44

027

0O77

Z

O52

00_042 J MG_

O CCO46 J MG_
000035

¢ota_t_e Omanlcs

_ub_ucfa©e 8cJIi

OJAI92

OJA193

DJA193

DJA003

DJA0O3

DJAO08

OJA0O6

OJAC06

DJAOC_

DJA0C6

DJA00_

OJABOT

DJACO7

DJACO7

O JABOT

30toSO

80tol00

801O100

140tOl50

140to 150

B0tol00

80to I00

80to 100

80m_O0

_40tol60

140_o 160

140_ 16(_

140to160

METHYL ETHYL KETONE (2.BUTANONE)

_ETHyL ETHYL KETONE ( 2-BU'_ANONE)

_ETHyLENE CHLORIDE

2ARBON TETRACHLORIDE

TETRACHLOROETHYLENE(PCE)
:ARBOH TE_RACHLOR_D E

;HLOROFORM

_E'rHYLENE CHLORIDE

rETRACHLOROET HYLE NE(PCE )

tOTAL 1 2_ICHLOROETHENE

rR_CHLOROETHYLENE (TCE)

_A_BON TETRACHLORIDE

:HCOROfORM

_ET,_YLENE CHLORIDE

"ETRACHL ORB ETHy LENE<PCE )

0 007

0OO4

0OO4

0 OO3

O0004

013

055

0 001

0041

0004

24

0 004

014

MCVKG

MCnKG

MG,_KG

MC_KG

MGtKG

MC_KG

MC,aKG

MG/KG

MCI_KG

_GtKG

eG/KG

b_C*_G

MG_KG

MCaKG

MCnK_

X

X

X
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TABLE I0-S

A_llyh_d RescdbsAbQ_ Backgrocmd for AJl Media (except Groundwater) m the (_sgosa{/_-e_

St_llc

SBI_

SBI_

SBI_

SBI_

SBkAI

SBt_

SBkAI

SBI._I

SBtA¢

SB_(

SBI_I

SB_A(

SBL_(

SBLA(

SBL_

SEL_

SBLA[

SBk_

SSLBE

SB_E

SBtB_

SBU_C

SBLBC

SBLBC

SBLBC

SBLBC

SBLBC

SBLBC

SBkBC

_BLBC

SStBC

SBt.BC

SBLBC

SBLBC

SBLSC

SB[_C

SBkBC

SBLBL

SBLBC

SBLBD

SBLBD

SBLSD

SBLSD i

SBkSD [

SBLBD

SBLBD

SBLSO

SB_

SBk80

SBkBD

SBLBD

SBtBD

SBLBD

SBLSE

SBLSE

SBLBE

SBkBE

SBLBE

SBLCA

SBLCA

SBLCA

SBLCA

SBLCA

$BLCA

SBLCA

SBLCA

SBLCA

SBLCA

SSLCA

SBLCA

SBLCA

SBLCA

SBLCA

SBLCA

SBLCA

SBLCA

SBLCA

SBLCA

SBLCA

SBLCA

SBLCA

SBLCA

$BLCA

SBLCA

Sample Depth Range

DJA007 _4 0 _o160

OJ_07 140to160

DJhg08 280 to 3O 0

D JACk8 28oto3oo

DJA008 26oto3oo

DJ_308 28 O*O3OO

D JACOB 280 to 3O 0

DJA008 28Oto3O0

DJA008 280 ;03O0

OJA010 80 to I 00

OJA010 80_ 100

OJAO_O 80to100

DJA011 14 0 to 160

OJA011 14Oto 160

D,_,011 140to160

DJA045FO 100 to 120

DJA045FO to 0 _o 120

OJA015 _40¢Ol60

DJAO15 14Oto160

DJA¢56 140to160

OJAg60 140to160

OJ,C_,_) 140to160

DJA060 140'o160

DJA063 80_100

OJAC53 80to100

DJACCo4 140to160

DJACk4 14Oto 160

DJA064 14O1O16O

DJA064 140to_60

DJA064 _40"ot60

DJA0_5 280 *O3O 0

DJA065 280 to 3O 0

OJA065 280 to3O0

DJA055 280;0300

OJA06S 260to300

DJA065 280to300

DJA065 280to300

DJA065 280 to 300

DJA065 280 to 300

DJA065 28Oto3O0

OJAC6S 280 to 3O 0

DJA067 80 to _o 0

DJAOE_ 140to_60

DJA065 140to160

DJA068 140_o_60

D3A068 _40to 160

DjAC.58 14 Oto 1(, o

OJA068 140 ;0 160

DJA068 140to160

DJA069 280to3o0

DJACk9 280to300

DJA069 280toSOO

DJA069 280to 300

DJA06_ 28O;0300

OJA059 280to300

OJAO/1 80to _00

oJAnT$ t]Oto _00

OJA072 140 Io 160

DJA07Z 140 to 150

DJA072 140 _o I 60

DJAO75 80 to 100

OJA0r5 80 to _00

OJAO75 88 to _00

DJA075 80 ;0 100

DJA075 8O to _00

DJA075 80 to 100

DJA_75 80 to 100

OJAO/5 80_ 100

OJA075 80to 100

DJ_076 140 to _60

DJA076 140 _o_6 II

DJA076 _40 _o160

DJA076 $40 to 160

OJA076 _ 40 to 160

O J/,O76 140 ;0 160

DJA07fl 140 to 160

DJA077 2_ 0 to 3O 0

DJAO77 28 Oto300

DJA077 28 O to 390

OJA077 280 [o 3O 0

DJA077 280 to 3O 0

OJA077 280to300

DJAOT/ 280 _o3O 0

DJA077 280 _o300

$BLCA.S_I 33 330 ;0 330

SSLCA SB 1.33 330 to 330

Parameter Name Concentr;_tton

"OTAL _ 2_JICHLOROETH_NE

F_CHLOROETHyLENE (TC_)

_,22 TETRACHLO ROETP:AN E

;ARBON IETRACHLORIDE

;HLOROFC_M

_THYLEN_ CHLORIOE

T6TRACH LOROETHYLENE(PCE)

TOIAL I24_tCHLOROEIH_NE

TRICHLOROE_YLfiNE (TC_)

CARBON TETRACHLORIDE

CHLOROFORM

M6%_YLENE CHLCRIDE

CARBON TETRAC_ORIOE

CHLOROFORM

METHYLENE C_LOR_DE

CARBON TETRACHLORID_

CHLOROFORM

C/,RBON TETRACHLORIDE

CHLOROFORM

METHYLENE CHLORIOE

BENZENE

METHYLENE CHLORIDE

TOLUENE

TOTAL 12 DICHLOROETHENE

VINYL CHLORI0£

CHLOROFORM

STYRENE

tOTAL _2_CHLORO_ENE

TRICHLOROETHyLEN E (TCE)

VINYL CHL(_RIDE

1 122-TETRACHLOROETHANE

I 12 TR_CtlLOROETH_

3EHZENE

_ARBON TETRAC_tORIOE

=HLOROFORM

_ETH'_LENE CHLORIOE

_PFRENE

rETRACHLCROETP?fLE NE(PCE)

tOTaL 1 2 DICHLCRO6THENE

PR_CHLOROETHYLENE (TC6)

/INyt CHLORIDE

_ON DISUtROE

:ARBON TETRACHLOP_D E

:HLOR_ORM

_ETHYLENE CHLORIDE

;TYRENE

"ETRAC_LOROETFtY LENE(pCE]

"OTAL _2_ICHLOROfiTHENE

R$CHLOROETHYLF_ (TCE}

I 2_ TE TRACHLOROETHANE

_ARBON TETp,Ack0-ORID E

_HLOROFORM

"ETRACHLC, ROETHYLENE{PCE)

OTAL 1 2-DICHLOROETHENE

RICHLOROETHYLENE (TCE)

_ET_yLENE CHLORID_

_NYL CHLORIDE

_ME I_YLEN6 CHLORIDE

SrgRENE

_OT._ I 20ICHLOROEII_N6

t 1 2 _2-TETRACHLO RO6TH_I E

2_IE_ONE

ACETO_,_

CHLOROFORM

_,16IN_ ETHYL KETONE (2 BUT_ONE)

r 611_CH LOflOETHykF NE( PCE ]

TOfAL 1 2431CHLOROETHENE

TRIt:HLOROETHY_N6 (TC6)

_IN'C_ CHLORI_.

I 1 2 2.TET_CI_OROErI_I6

I,I 2 TRICHLORO6TI-I_I_

I I_tCHLOROETH_I6

TET_CHLOrlOET HYIEN_(PCE )

TOTAl 1 2.DICHLOROE_IENE

TNICHLOROETHYLEN_ ITS)

VINYL CHL_OE

1 1 22.TETP, AC_OROEr.4A_IE

1 I 2- TRIC HLOROETIt,_d'I6

; _-DtCHLO_O6THEN6

=HLOROFINRM

I1-TRACHLORO_YI ENE(PCE )

rOT_L _ 241qCHLONOETHENE

_RICHLOROET_YL_E 0CE)

•"INYL CHL_IO6

1,1,2 2-TE_CHLOROETH_E

_CETOt_E

0 O33

O47

OOO9

17

0 _9

0 O22

0 33

0_2

001

0 OO3

0C_4

O NI2

00OI

0018

0 N1_3

024

0 O28

0 O55

0 OOO3

0_

0 OOO5

OO88

0031

0Oll

n _X)5

OOO4

0 03O_

01:t71

0017

OO01

0017

0 OO2

0C111

0 08S

0 36

0 C_2

013

19

0 O83

_8

86

OOOO4

19

n O72

95

0 OO7

0 02T

0 OO2

031

0 55

18

8015,'

II 933

Background

Exceedance F]a¢
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T_L_ 10-5

_u_ Above Background for All Mcd_a (except Or_ndw_)In _,e OIspeSal _ra_

StaUor

SBLCA

SBLCA

SBL_

SBL_

,3BL_

SBLC,_

SBLCA

SBLC_,

SBLCA

SBLCA

S6LCA

88LCA

SBLCA

SBLCA

SBLCA

SBLC_

SBLCA

SBL_ 6,

.3BLCA

_BLCA

SBt*CA

SBLCA

S6LGA

SBLCA

SBLC_,

$BLCA

$BLCA

$BLC_

SBLCA

,_BLCA

SBLCA

SBLCA

$BLCA

$SLCA

SBLCA

SBLC&

SBLC_.

SBL_

SBLC_

SBLCA

SBLCA

$BLCA

SSLC_,

SSLCA

_BLCA

SBLC_.

SBL_

SBLCA

SBLCA

SBLCA

SSLCA

SOL_

SBLC_.

SBLC_.

SBLC&

SBL_

SBLCA

SBLCA

_BLCA

$BLCA

SBLCA

SBLCA

SBLCA

SBLC_

SBLCA

_BLCA

$ BLC.A

SBLCA

SBLCA

SBLCA

SBLC&

SBLCA

SBLCA

SBLCA

SBLCA

SSLCA

SBLCA

5BLCA

SBLCA

SBLCA

SBLCA

SBLCA

SSLC_

SBL_

SBLCA

SBLCA

Sample Depth Range Parameter Name Concentmt fen

SBLCA-SB=I 33

SBLCA-$B-I 33

SBLCA $B-I 33

SBLCA-SS-I 33

SBLCA.SE-1_4

SBLCA-SB_1_54

SBLCA-SB.I ._4

$BLCA_8-1_o4

SB_.CA SB. I _,,4

SBLCA.SB.I 74

$BLCA $B.1-74

SBLCA-SB-I 0-125

SB,CA SB 10=1255

SBLCAaSB.I 0_375

SBt CA-SB-I0-375

$8LCA-SB=I0 575

SBLCA_SS-10575

$BLCA SB-10-575

SBLCA SB 10725

SBLCA_SB _0-725

$BLCA $B._1.27

SBLCA $8-1 t.2155

SBLCA _Et 112755

SBLCA.SB.I 1_375

$SLCA-SB-I 1.375

S_LCA.SB.11_I

SBLCA-SB-I 1_1

$BLCA-SB._ 141

SBLCA SB-I _1

SBLCA_SB-t 1_1 I

SBLCA._B.t 1.8_ 1

St_LCA-SB-I _ 1

$BLCA SB-I t*B 11

SBLCA-S_- 12_65

SBLCA_B 12465

SBLCA_B 12_65

$BLCA SB.12.74

SBLCA-$B._ 274

SBLCA_B.I 2.74

SBLCA $B-1274

SBLCA $B-I 2-_45

_BLCA-SB 12745

$BLCA SB-12745

SBLC_, $B-13 77

SSLCA.$B._3.}'7

SSLCA.SB.13 77

SSLCA SB-I 4_3

_BLCA_B_15_BO

$BLCA_SB 1580

SBLCA $B.15_05

SBLCA.SE- I_05

SBLCA-SS-15_O 5

SBLCA SB.2_4

$BLCAaSB.2_4

SSLCA $8 2_4

SBLCA_B 2_4

SBLCA _B 2,44

SBLCA.S8-2_I4

$0LCA $_ 2_44

_BLCA $B-2_4_

$BLCA SB42_444

5_LCA 5B 2_A4

SBLCA.$B._44

$BLCA-SS-2_44

_BLCA _-2-58

$BLCA SB 2.68

SBLCA _B-268

$BLCA.SB-273

SBLC_. $8.273

SBLCA.SB.2 ,'3

$SLCA-SB 2 73

$ BLC,_-SB Z 73

SBLCA S1_273

SBLCA _B-3_4

SBLCA SB.3_4

SSLCA_SB_3_4

$BLCA-SB-344

_Bt.CA $8 3_4

SSLCA.SB 3 53

$BLCA_B.353

SBI_CA _B.3 53

SBLCA S_.353

_BLCA _B_3=57

SBLCA $B 367

SSLCA._B.367

330m330

330t_330

330to330

330ta330

64 0toEA0

640toEA0

_40t_EA 0

640 to640

640 to640

740to740

74O1O74O

1_51Ot25

125tot25

375to375

375to375

_75to575

575to575

575 1O5}'5

725 toTZ5

)'25 mTZ5

275to275

275=o27 _

2_'5to 275

375to375

375to375

Sl0_810

5_0to810

8_ 0to810

810to810

810to810

e10*o8_0

810to8_0

465to465

46510465

465to465

740to740

740to740

74O1074O

740_o 740

740to740

740t_ Ta0

740to _40

770 to770

_70 to770

?70to770

83O1o83O

800to800

800_o800

e00_oS0 rt

800 tea00

800 redO0

44O1o44o

44O1o44O

440to440

440t_440

440_o440

440to440

4,¢ 0to440

44 0to_40

440to440

440to440

440to440

440to440

680_o6_ 0

680_o680

680to680

730to730

730 to730

730 to730

73O1o?3O

730_o730

730to730

44 0t_o440

44O1044O

4401044O

44O1o44O

44O1o44O

530_o 530

530to531)

53_to 530

530to530

670 m670

670 to670

670_e6_0

_.12_ff_HLC}ROETHyLENE

"ETRACHLOROETHYLEN E(PCEI

rans.t 2_)ICHL_OETHENE

_RICHLOROErHYLENE (TCE)

I 2*2 TE TRACHLOROET,_ANE

_,2-TRtCHLOROETHANE

,=_12_DICHLOROETHYLENE

_ens.l.2 DICHLOROETHE_ E

"RICHLOROETHYLENE (TCE)

22-TETRACHLOROETH_NE

RICHLOROETHYLENE (TCE)

_,_12_K_H_OROET_YLENE

==.12 r_K;HLO._OETH ¥LENE

_s-I 2_3HLOROETHYLEN E

RICHLOROETHYLENE (TCE)

_1_2 TETRACHLOROETHANE

_-12_ICHLOROETHyLENE
i
TRICHLOROETHYLENE (TCEJ

I 2,2_TE TRACHLOROETHAN E

TRICHLOROETHYLENE (TCE)

TRICHLOROETHYLENE (TCE)

METHYLE_ CHLORIDE

TRICHLOROETHYLE_E (TCE)

c_12_DICHLOROETHYLENE

TRICt_LOROET_YLENE (TCE)

t_,2,2 TET_CHL OROETHANE

1,1,2 TRICHLOROETHANE

c_s-_ Z OICHLOROETHYLENE

Iran=-i 2.DICHLC_OETHEN E

TRICHLOROETHYLENE (TCE)

1 122_TETRACHLOROETHANE

c,=-I _2_ICHLOROETHYLENE

Vary=.12_ICHLOROEIHENE

rRICHLOROETHYLENE ('rcE)

1 I 22-_ETRACHt.OROETHA_E

_s_l 2_ICHLOROETHYLENE

TRICHLOROETHYLEN_ (TCE)

I 122-TETRACHLOROETHANE

c,s I 2 DICHLOROETHyLENE

_a_s I 2_ICHLORDEI_ENE

TR_CHLOROETHYI-ENE (TCE)

1 122 TETRACHLOROETHANE

_s 12_OICHLOROETHyLENE

rRICHLORGET_YLENE (TCE)

_ 22-TETRACHLOROETH_E

:1_-1,20ICHLOROETHYLENE

TRICHLOROETHYLF_NE ITCE)

I I 2.2 TETRACHLORGETHANE

1,1,2,2 TETRACHLOROETHANE

TRICHLOROETHYLENE (TCE.)

1_22 TETRACHLOROETHAN

12=DICHLOROETHYLENE

[R_CH_ORDETHYLENE (TCE I

I 22._EP_ACHLOROETHA_E

I,I 2 TRICHLOROETHANE

:_12_K;HLOROEI_HYLENE

rETRACHLOROETHYLENE(PCE )

fans-I 2 DICHLOROET_ENE

rR_C_LGROETHYLENE (TCE)

I 122 TETRAC_.LOROETH,_NI

12.TRqCHLrJ ROET._ANE

_ 2 01CHL=OROETHYLENE

r EI_CH LOROETHYLE NE(I_E )

rans 12 DICHLOROETHENE

rRICHLOROETHYLENE (T_)

I 1 2 2 TET_CHLOROE IH,_'I E

_-I _24_ICHLOFIGETHYLENE

rRICHLOROET_IYLENE lICE)

i, 1,2,2-TET_C_LORO_f H,_E

I Z.TRICHLOROETHANE

_=-I 2_ICHLOROETHYLENE

ETI_CHLOROETH YLE_E( PCE )

r_ns.I 2 DICHL_tOEI_ENE

RtCNLOROETH'_q.EtlE (TCE)

_ 22 "_T_CHLOROE_

i_-t 2411C_LOROETHYL£_

ETPO_HLORO ETHYkE NE(PCE J

•an_ 12 DICHLOROETHEt_E

RICHLOROETHYLENC ITCE)

1 2 2-TET_CHtOROEnt_'_NE

_ 1 2 D_HLOROE'rHVLEN_

ETi_,_HLOROETHYLEN_ IPCE )

RICHLOROETHYLENE (TCE I

_ I 2 DICHLOROETHYLENE

TE'r R ACHLORO ETHYLE_ (pCE }

0 OO534

0 00572

000189

0 132

OO121

011026

00_55

OOO246

0 0746

0_978

0 00596

0 _1_91

0OO566

0 05114

0 265

000533

0 O447

0 0_'99

0 OO83

000'935

0 001

0 _g

0 OO226

5 98

0_012t

00122

0 _:116

Z_

000639

01_85

013t

00_

0 055

0 _9

0 033

0 OO2

0 O36

0 ?,65

00C425

0 O379

00_42

001_8

021

00_1

22 6

000157

0 0402

000352

0O138

0 176

_39

OOO261

0 00636

00184

0 309

000371

011412

t3 6

_2_

001_1

OOO145

0 0022

0 _45

001_" 3

OOO73

000112

OOO142

0 O747

00O285

OOO122

00535

_ OZ

OOO477

Qualifier

MG_K(

MG:K(

MG/K(

MG_K(

MG,'_(

MG_(

MG_K(

MG_K(

MG_K_

MG_K(

MG_K(

MG/KC

MG/KC

MG_C

MG_.C

MG_C

MG_KC

MG.'KC

MG_KC

MG_K_

MG/KC

MG/KE

MG_

MG_._

MG_E

MG_'_E

MGK_

MG_KE

MG_KE

MG/K_

MG/KE

MG/KE

MG_

MG_G

MG_G

MG_KG

MG_KG

MC_KG

M G.'KG

M_KG

MG_KG

M_KG

MG_KG

MG/KG

MG_G

MG_CG

MG/KG

MG_KG

MG_KG

MG_KG

MG.'KG

MG_KG

MG_KG

MG/KG

MG/KG :

MG_'KG I

MG_,G I

M_G _

MC,_XG

MCOXG

MG,"XG

MC4KG

M_KG

MG/KG

MG'_G

MC,g_G

MGZ_G

MG,_G

Mf_'_G

MG,_G

MC,,KG

M_G

M_G

MCC'_G

M_G

M_G

MG/KG

M_.G

MG_KG

B_ckground

Exceedance Fla
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TABLE t0-$

Resu_ Above Backgrour_ for All Med_a (exce_ Groundwater) in the Olsposal Ar_

Rsv l Meri_/_ _ D_ ,e_d _

Stall©

SBL_

SBLC

SBL_

SBLC.

SBI__

SSLCJ

SBL_

SBLC4

SBLC_

SBLC_

SBL_

SBL_

SBL_

SBL_

SBLC_

_BLC_

S,BL_

$BL_

SBL_

SBLC_

SBL_

SBLC_

SBLC¢

SBL_

SBL_

SBL_

SBLC_

SBL_

SBL_

5BL_

SBL_

SBLC_

SBL_

SBL_

SBLC_

SBL_

SBL_

SBLC_

SBI.CA

SBL_

SSL_

SBLCA

SBLCA i

SBL_ I

SBL_,

SBL_,

SBLCA

SBL_

SBLC_

SBL_

SBLCA

SBLCA

SBLCA

SBL_.

SBLC_.

SBL_

SBLC_

SBLC_

SBLCA

S8L_

SBLC_.

SBL_

SBL_

_LC_

SSLCA

SBLCA

SBL_

SBLCB

SBLCB

SBL_A_

SSL_

SBL_

3BLCB

SBL_8

_LCB

SBLCB

SBLCB

SBL_

_BLCB

SBL_

Sample Oepth Range Parameter Name Concentration

SBLCA_S_3_7

SBL CA_-3_7

SBLCA_4-(2

SBLCA-SB_42

SBLCA_SB_42

SBLCA-SI_4-_2

SBLC;_SB_ 52

SBLCA_B_I_2

SBLCA_B_ 52

SBLCA_4.75

58LCA_E_L75

SBLCA SB_.75

_BLCA_4.1S

S BLCA_3B4-7S

SBLCA SB4,-75

SBLCA-SE_4-75

SBLCA.SB_-755S

SSLCA_B_-75 SS

SBLCA_SBJ_75 SS

SBLCA-S_4-755S

_ BLCA._-SJA

$ BLCA-$B_4

$ BLCA_B_44

SBLCA_E_5_4

SBLCi_SB-5-_4

SBLCA_S_-54

SBLCA _5_4

SBLCA_B-5-7 ?

SBLCA.S_-5-7?

SSLCA S_,_77

SBLCA_B-5-77

SSLCA_B-5-77

SBLCA_B_1_47

SBLCA SB_52

SBLCA $B_2

SBLCA SB_S2

SBLCA-SB-_52

SBLCA SP,_-52

SBLCA_9_ 522

SBLCA_SI_8 522

SBLCA-5_8 522

SBLCA_B_-522

SBLCA_B.B-12

SBLCA.SB_72

SBLCA _8_ 72

SBLCA.SB_-72

SSLCA SB_I2

SBLCA_B_/2

SBLCA-SB_.72

SBLCA S_9_22

SBLCA.SB-_42

SBLCA-$1_9_2

SBLCA_B_ 56

SBtCA SB-9 56 $

SBLCA SB_.565

SBLC,_SB-9-565

$1__CA S_-9 77

SBLCA _B_77

$ BLCA.S8-9-77

SBLCA_82445

SBLCA_B244S

SBLCA_B244S

SBLCA SB244S

SBLCA SB244S

SBLCA-SB244S

SBLC_$B475S

SBLC_SB47_5

_BLCA.S84 _'55

SBLCA.$84755

SBLCA $84755

SBLCA_SB84_'S

SBLC_SB8475

SBLCA.SB8475

DJA07g

DJA079

D3A07g

DJA080

OJA080

OJA080

DJA080

D_A080

DJA0_I

DJAC_I

DJA08_

OJA081

D_AC_I

670to670

6/0taB70

420to420

420_420

420to420

420_420

520to520

520to520

520_oS20

750 t0750

750to 750

750to750

750_o750

7S0_o750

750_750

750_0750

750to750

750_o7S0

750 to7S0

750to7S0

44O1O44O

44O1O44O

44O1O44O

540_o540

540to540

540to540

54O;O54O

710_o77 0

/70toTZ0

770_770

770to770

770_o710

470to470

520to520

52O1O52O

520to520

52O1O52O

520_OS20

5201o $20

520 to520

520t_520

52O1O52O

72O{O72O

720 _o 77-0

720to720

720_720

_20to720

720 ZO720

72O*O72O

420_o4z0

420_420

5_0 _o560

560to_0

560_o5_0

770_o770

770te770

770to170

440_440

440to440

440to440

440_o440

440_o440

440to440

750 to/50

150to750

750to750

750_o750

_50to150

470to4/0

470to470

470to470

80to _00

80to _00

801o100

140_o160

140;o160

140_o160

1401e_B0

280to 300

280to_00

2B0 io300

2B0to300

280_o300

ren_ 12_ICH LORO_TH_NE

RICHLOROET_yL_N E (ICE)

is 1,2 DICHLO ROETHYLENE

_TRAGHLOROET_YLE NE(PCEI

•_ns-12_ICHLOROETHENE

"RIC_OROETH YLENE (TCE I

122-TETRAC_LOROETHANff

_ 24)ICHLOROE_YtEN_

TRICHLORO_THYLENE (_CE)

I 122 TETRACHLOROETHANE

t _ 2-TRICHLOROETW_N_

1,24)ICHLORGEIHyLEME

TETRACHLORO_T_LE N_(PCE )

_I 2_ICH LORO_THENE

1RICHLOROETHyLENE frC_)

1 122-1_I_CHLOROEIF_E

I,_,2-TRICHLOROE_

_.I 2_ICHLO_OETHYLE_E

frame-1_-_4CH LOROE THF_ E

TPJCMtOROETH YLENE fTCE)

1122-1ETRACHLOROEIFU_E

_.I 2_ICHLOROEIMy_NE

TRICHLOROEXHYLENE (IC_)

II 2.2-TETRAC_LO ROETHAM E

ms-12_IC_LORO_YL_E

_a_ I_ICHLOROETHENE

TRICWJ-OROET_ENE ffCE)

1,122-1_TRACHLOROETHANE

cm-12 DICHLOROETHYLEN E

IETRAC_LOROETHYUENE(pc_ )

_ans.12_IC_LC_ROEI_NE

_CMLOROETHyLENE (TCE)

rI_C_OROE_ENE ffCE)

1122-1_TRAC_OROET_E

.-_-t2_DK_HLOROETHYLENE

TEmACHLOROETHYLEN_( pC_ )

_ans.124]ICMLOROE_ENE

FPJC_LOROETHYLEN E (IT.E)

i22 TETRACHLOROETF_NE

_-I 2_HLOROETHYL_E

_an_-I_ICHLOROETH_E

rRICHLOROE_r_t EN E {fCE)

1I 22 TETRACHLOROEIHAN_

112-TR_C_OROETFUkME

_HLOROFORM

_12 D_CHLOROETHYLENE

FETRACH_OROETHY L_NE(pcE )

ra_s 12_ICHLORC_TH_E

FRICHLORO El_Yt ENE ffCE)

_-I 24)ICHLOROET_YLENE

_-12 DICHLOROETHYLENE

R_CHLOROETHYLENE (TCE)

RICHLOROETHYLENE CTCE)

122 T_TRAC_LOROETHANE

is I 2_HLOROETHyLENE

_RICHLOROETHYt EN E (TCE)

122.TETRACHLOROEI_AN E

•s.124)ICHLOROETHYLENE

RICHLOROETHYLE_E (TCE)

122- TEIRACAILOROETHA_E

I2-]RICHLORO EI_t&ANE

_MLOROFORM

IE_LOROE_IYLENE(PCE )

TOTAL 1 2_ICt-_OROETHENE

TRICHLO ROEITI'_I=NE (IC_)

1 I 2_ TEINACHLOROEItt._IE

I 1,2 TRICHLOROE IN_N_

e_l 24_qCHLORO_Hyk_ E

TET_L_OET_LENE(PCE)

_ns-z 2_ICHL_t_THENE

I t,2,2 TETI_CHLOROEI'_N E

r_l 2_ICHLORO_TH'_ENE

IlllCH_OROETHYI_NE (TCE 1

IETI_CHLOR OE I_'_U2NE( PCE )

TR_CHLOROE_HYI.F_IE (ICE)

CHLOROFORM

I_TNACH LOROETHYLE_( PCE )

TOTAL 1 2 D_CHLOROEn_NE

IRICHLOROETHYLENff (T_)

_ I 2 2- I_'ff_CHLOROETHAN E

I 1 2.1_ICHLOROET_NE

_HL_OFORM

_IETHyL I$OBU_L KETONE (_ETHYL 2 _

rEn_CHLOROET_:_ LENE( PCE )

0 OOO96

0 O633

0 _1756

0Ct1121

0 IN)2B8

OO89

0 O223

0 00492

0 _5S

2 O3

0 _1,'1

OO169

01_t47

01111198

0164

0 C_I?

0g14

00049g

3 42

0 0228

0 0_

0 _59

OO1O5

OOO194

000352

0 179

0 OO568

0 021

OOO171

OOO323

00_45

0 _1182

0 399

00102

000531

0 t32

0 _57

0_

0 a22

0 OO2O4

0 0208

OO115

0 (J82

0¢O1_

0 O74

0 124

0 _2

61

0 OO2

0 _B

0 055

0 47

1B

0 012

0 OO2

0001

0 OO3

0 C_2

0 027

0015

0021

O68

0 0IN19

0017

O044

0 OO2

0_

0013

MCVK(

MGZK(

MGr_(

MC,_K(

MGAK(

MG_(

MCwX(

MC,_K(

MG/K(

MCVK(

MCVK(

MGtK(

_AC_K(

MCWK(

MCwX(

MC_K¢

MGtIKC

MG_KC

M_K(

MC-_(

MC_K(

MG/KG

MGAKC

MCAKC

MG_KC

MG,XC

MGtKC

M_C

MGAKC

MC_KG

MG,KG

MG_KG

MG/KG

MCVKG

MGtt_G

M G,rKG

MGA_G

MG,'KG

J MG_KG

MC_XG

= MG/_.G

MC_XG

MC_KG

MC4KG

MC4KG I

MGKG

MG/KG

MGtKG

MGr_.O

MG£KG

MG/'KG

MC_G

MC,_KG

MG_KG

MC_KG

MC4KG

MC_KG

MG]KG

MC-zXG

MCtKG

MGr_G

taC,_KG

MC4KG

MG/KG

MC_,_G

MG/KG

MGAKG

MG,_.G

MG;_.G

MCVKG

MCVKG

MG/KG

MC_IKG

MG_KG

MCqKG

MGtKG

MG/XG

M CV',_G

M_,'KG

MOrrO

MG/KG

Background

Exceedance Fla,
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TABLE 10+5

kna_tlcaL Resu_s Abo_ Background Io¢ All Media (excepl Gn_ndwz4er_ in the Olsposal A/el

Rev l _ _ Dua/I_ RI

Statior

_BLCB

SBLCB

SBLC8

SBt.CO

_ILCB

*_BLCC

SBLCC

SBLCC

SBLCD

SBLCO

SBLCD

SBLCO

SBLCD

SBLCO

SBLCO

_BLCO

SBLCO

SBLCO

SBLCD

SBLCD

S_LCD

$SLCD

SBLCD

SBLCD

SBLCO

SBLCD

SBLCO

SBLCO

SBLCO

SBLCD

SBLC0

SBLCD

SBLCO

SBLCD

$_LCD

SBLCO

SBLCE

SBLCE

SBLCF

SBLCF

SBLCF

SB_.CF

SBt*CF

SBLCF

SBLC.e

SBLCF

SBLCF

SBLCF

SSLDA

SBLDA

SBLDA

SBLOA

SBLOA

SBLDA

SBLDA

SBL.DA

SgLDA

SBLDA

SBLDA

SBLDB

_BLDB

SBL06

_BLD0

SBLDB

SBLDB

$8/.OC

_BLDC

SBLDC

SBL_

SBLOC

SBLOC

SBLOC

S_(.DC

SBLDC

_BLI)C

SBLOC

SBLOC

5BLDC

SBLDC

SBLDC

SBLOC

SBLDC

SBI.DC

SQLOC

SBLOC

Sample Oepth Range parameter Name Concentration

DJA081

OJA081

DJA234FD

DJA234FD

DJA23_FO

DJA093

OJ_l

OJA084

DJA09?

OJA087

UJA08?

UJA_87

OjA08_"

OJA08T

OJA08?

O JAmB7

DJAOB7

D J_087

D JA_88

Od_SB

DJ_

B_A088

OdA0_

DJA0_I8

OJA088

OJA088

DJA088

OJA088

DJAO_9

DJA089

DJAC89

DJA089

OJA089

OJA0_9

OJA089

OJA089

OJA092

DJA092

DJA2_

OJA220

DJA221

DJA222

DJA22Z

OJ_22

OJA222

DJA222

DJA287FD

OJA287FO

D JA095

OJAC95

OJA09S

DJA096

OJA0_

OJA097

OJA097

OJ_97

DJA097

OJA097

DJ_,_97

DJA0_,9

D_AI0_

OJA1C_

OJAI00

DJA_00

DJAIOQ

OJAI00

OJAI03

DJAI03

DJAI03

OJAI03

OJA104

DJA_04

DJA104

OJAI04

DJAI04

DJA10S

OJAI05

OJA_05

OJAI05

DJA_05

DJA232FD

0JA232FD

DJA23_FO

OJA232FU

OJ_.232FO

280to300

2B0 to300

8O1O1OO

90_o100

00to_00

BO_00

140to150

00tolO0

00to _00

80to t00

BOtu 100

80lo 100

80_100

8O1O10O

140to 160

140to 1GO

140_J1f10

1401O15O

1401o160

140to_60

t40to_60

14010160

140to160

140tOl60

280t0300

280to300

280to300

290to300

290to300

28O103OO

2SOto300

2R0to300

140[0180

140[o 160

aO_ol00

80to 100

1401O16O

280to300

2OO1030O

280to300

280to 300

280to 300

140to 160

140to150

80t0100

60to 100

1401o160

140%o_60

280to 300

280to300

280to300

280to300

280 to300

28 Oto300

80to 100

14Dto_60

140to160

1401oI60

140to_60

140to150

140_o 150

00to 100

00_o 100

00to100

80to 100

140t0160

140to 160

140[o1_0

14010150

1401o 16(}

280103O0

2B0to300

260to 300

280to300

28010300

2_ 0 _o3oo

280to3C 0

2801o 300

2eO_o 300

28010300

TOTAL I 2_ICHLOROETHENE

TRICH_OROETHYLENE (TCE)

TE TRACHLOROETHyLENE(PCE)

TOTAL 12_ICHLOROETHENE

TRICHLOROETHYLENE (TCE)

TRICHLOROET_YLENE (TCE)

I I 22-TETRAC_LOROETHANE

TRICHLOROETHYLENE _rCE)

I,I 22-TETRACHLOROETHANE

I I 2 TRqCHLOROEI3C'_NE

BENZENE

CHLOROFORM

ErHYLBENZENE

TETRACHLOROETHYLENE(PCE I

_'OLUEt_E

tOTAL 1,2_ICHLCROET_ENE

rRtCHLOROETHYLENE (TCE}

)CYLENES TOTAL

I _ 22-TE_RAC_LOROETHAN E

I 12 TPJ CHLO ROETe_,NE

I_CHLOROETHENE

2*DICH LOROETHANE

2-DICI4LOROPROPANE

ENZENE

3_LOROFORM

r ETRACHLOROETHYi.EN_( pC E}

FOTAL 12 DICHLOROETHENE

rRICHLOROETHYLENE (TCE)

_, 1,2,2-TETRACHLORO ETHAN E

I, 1,2-TRt CHLOROETe4ANE

I 2 DICHLOROETHANE

I 2 DICHLOROPROPANE

_HLC_OFORM

rETRACHLOROETHyLENE(FCE)

rOTAL i 24_IC_OROETHENE

rRICHLOROETHYLENE (TCE}

_EXHYLEN_ CHLORIDE

FRICHLOROETHYLENE (TCE)

,_EI_YL ETHYL KETONE (2.BUTANONE)

rRICHLOROETHYLENE O'CE)

[RICHLOROETHyLENE (TCE)

:HLOROFORM

A_THYLENE CHLORPDE

rETRACH LORO ETH¥ LE NE( PCE I

_OTAL I 2_qCHLOROETHENE

_RICPiLOROETHYL_N_ (TCE)

_ETHYL ETHYL KETON_ (2.BUTAt_NE }

_ICHL.ORO_THYLENE (TCE)

_HLORC_ENZENE

"OLUENE

OTAL 12_ICHLOROETH£NE

;HLOROBENZENE

"OTAL _2_ICHLOROETHENE

,1,2,2_TE rRACHLOROET'H ANE

;HLCROBENZEN_

_ETHYLE_'E CHLORIDE

ETRACH_.CROETHyL.ENE(PCE )

OTAL 1,2 DICHLOROETHENE

RICHt.ORO_THYLE'_E (TCE)

_ETHYL ETHYL KETONE (2-BUTANONE)

1 Z2-TETRACHLOROETHANE

:ARBON DISULFIOE

ETRACHLORO E THYLE NE(PCE )

OTAL _ 2_CHLOROETHEN_

RICHLO_OETHYLENE (TCE)

_YLENES, TOTAL

CHLORO_C_M

TETRACHLOROETHYLENE( pC E)

TOTAL 12-DICHLOROETHENE

TRICHLOROETHyLEP4E (TCE)

1 12-TRICHLORO_THANE

CHLG_OFORM

_rETRACHLOROETHYLENE(PCE )

TOTAL 12 D_C_LOROETHENE

TRICH/-OROETH YLENE (TCE}

1 I 2 TR_CHLOROETHANE

CHLOROFORM

TETRACHLOROETH YLENE(PCE )

TOTAL I 20_CHLO_OETH£NE

?RICHLOROETH'_.ENE (TCE)

1,12 TRICHLOROETHA_E

1,10ICHLOROETHEr_E

CHLOROFCRM

TETR_CHLOROETH'/LENE( pC E_

TOTAL I 2 DICHLOROETHENE

T_ICH_OROETHYLENE O'C_)

0C_4

t3

0011

0014

O47

0 OO2

0007

OO06

16

0 O34

0 (;O3

0007

O0C,4

00C7

0 O08

011

Ig

OOO6

25

0 O75

0001

0001

OOOO4

0001

003

033

49

091

01

00O3

00O03

0032

0007

016

3g

0O006

00008

0007

OOO6

0025

0 OO2

0 OO2

00C_

0027

11

0005

002S

00OO6

012

0 O92

0O4

0034

0 OO2

00CO5

0 OO5

0 028

0 oo2

0 o02

0003

0003

00_8

0012

0oo7

00006

0001

00o09

012

0073

oco_

0004

00o6

065

04T

000{}3

0003

00O6

068

059

00003

00004

0004

oooa

06

055

@ua[tflel Units

= MG/K(

MC_K(

= MG/K(

MG/K(

© MC_K(

J MGdKC

J MC,_(

3 MC_K_

MG/K(

= MG/K(

J MG_K(

M C,_KC

J MG,'K_

MCJK¢

MC,/K(

= MG,_.(

= MG/KC

MG/KC

• MG,XC

J MC,,/_C

J MCdKC

J MGtKC

J MGtK("

MG_K_

• MG,K_

J MG/K_

MG,_C

MG_G

= MC,d_G

J M C,_KG

J MG_G

MG_K_

J MG,'KG

MC_KG

MG_KG

J MG_KG

J MC_G

J MG/KG

MG/_G

• MG_G

J MG_G

J MG,I<G

M C,_KG

MC_KG

= MC_KG

J MG,'KG

= MG_KG

._ MG/KG

J MG/KG

. MG/KG

J MGh_G

MG/KG

J MG_G ,

J MG/KG

J MG,_G

J MG/KG

MC_G ;

J MC_G

J MC_KG ;

J MC_@ I

J M_KG

J M_KG

M_G

J MG_KG

J MG]I(G

J MG_G

J M_G

M_G

. MG_G

J M_KG

J MG/KG

J M_XG

= M_KG

J M_G

J M_'_G

J M_/_G

= _G/KG

,/ MC4KG

J M_,/G

J MG_KG

J MCVKG

M_/'dG

MG,_G

Backgroun¢

Vaf_e

0 co2

ooo2

0002

Background

Exceedance Fla

X



702 449

TABLE 10-5

Anal_ Results Above Background for All _Redla (except Ground_valer) m t_e Dcsposal Afe_

Rev f lv_, Depc_DL,_,_,dd Rt

Sbdlon

SBLDI

SBLDI

SBLD_

SBLDI

SBLDI

SBLI_

SBL_

SBLD(

SBLOl

SBLDi

SBLDI

SBLDI

SBL_

SBLI_

SBLOE

SBLD_

SBI_

$SLDE

,qBLDE

SBLDE

SBLDE

SBLDE

SBLDE

SBLDF

SBLDF

SBLDF

SBLDF

SSLDF

SBLDF

SBLDF

SBLOF

SBLOr

SBLDF

SBLDG

SBLDG

SBLO_

SBLDG

SBLDG

SBLDG

SBLDG

SBLDG

SBLDG

SBLDG

SBLDG

SBLEA

SBLEA

SSLEA

SBLEA

SBLEB

SBLEB

SBLEB

SBLEC

SBLEC

SBLEC

SB[EE

SBLEE

SBI_E

SBLEE

SBLEE

SSLt.E

SBLEE

SBI_E

_LEE

SBLEE

SBLEE

SBLEE

SBLEE

SBLEE

SBLEE

SBLEF

SBLEE

SBLEE

SBI_E

SBLFE

SB_E

SBLEE

SBU-E

SBLEE

SBLEE

SBLEE

SBUEE J

SBLEE

88LEE

SBLEE

SBLEE

$BUEE

Sample

DJAI07

DJAI07

DJA108

OJA10B

OJA108

DJAIOB

DJAI09

DJAI09

OJA_11

DJA111

DJAH1

DJAI_I

OJAlll

DJAI_2

DJA112

DJA112

OJAt12

DJA112

DJA112

DJA113

DJA113

OJAll3

OJA_I3

OJAI15

DJA115

DJA116

OJAl16

0JAl17

OJA_I7

OJAZ33FD

DJ_.33_D

DJA233FD

DJA212

OJA212

DJA_Z

DJA2t2

DJA213

DJA213

DJA213

DJA213

DJA2_3

DJA2_4

DJA119

DJA120

DJA_20

DJA120

DJA123

DJA123

DJA124

0JA127

OJA_27

OJA12_

OJAI35

DJA135

DJA135

DJAI3S

OJA_35

OJA_35

DJA135

DJA135

DJA135

DJAI3S

OJAI35

DJA135

DJA135

DJA135

DJAI35

OJA136

DJA136

DJAI36

DJAI_

D3At36

DJAI36

DJA136

DJA13_

DJA135

OJAI36

OJAI36

DJA136

0JAI36

DJA135

03A136

OJAI3_

Depth Range

8o_100

8oto _oo

z40to16o

t4oto_6Q

140to150

14O1016O

280to300

2_o_o300

B0to io_

80to 1oo

8oto _oo

80to 10o

140to 160

140_160

140to160

14oto160

140 to _60

28O1o3OO

28oto300

28O.030O

2_0to300

8010100

80to100

140to 1_0

14o_1_0

280to300

280to3oo

280t_ 30o

14oto16o

14O1o16O

140_o160

fl0to ioo

8oto ioo

80toloo

8oto _0o

140to16o

14oto16o

140_o160

t4oto160

14O1o16O

280to30o

8om_o0

140k_160

_0tol00

140to160

80to100

_0to 100

80_o100

80to _00

80to 100

801ol00

80to 100

B0tol00

80to100

80to _00

80k_ 100

B0Zo 100

80to 100

80_100

80to _{}0

80to _00

80ml00

80_o 100

_40to 16U

140to160

140'o160

140to _60

140 to t60

t40to 160

140to160

140_o 160

140to_60

_40to160

14uto I_0

140to160

140 _o 160

140m_60

_40to 160

140to 160

Parameter N,_me

_HLOROFORM

,_ETHyL E_YL K_:TONE (2.BUTANONE)

_HLOROFORM

FETRACHLOROEIHyL_NE(pCE )

FOTAL 12 DICHLOROETHENE

"RICHLOROETHYLENE (TCE)
_HLOROFORM

"RICHCOROETHYLENE (TCE)

_HLOROFORM

AETHYL ETHYL KETONE (2 BUTANONE)

"ETRAC HLC_OETHyLEN E( PCE )

"OTAL t 2_ICHLOROET_t_E

RICHLOROETHYLF_4E (TCE_

_,RBON TEIRACHLORIDE

:HLOROFO_M

METHYL E1_YL KETONE (2 BUIANONE)

TETRACH LOROETHYLENE(PCE)

TOTAL 12_ICHLOROE]HENE

TRICHLOROE]HYLENE _rCE)

CHLOROFORM

TETRACHLOROETHYI_NF_pc_ )

TOTAL _.2_ICHLOROEI_ENE

TRIC_LOROETHyLENE _TC_)

M_HYL E1H_ KETONE (2-BUTANONE)

TRICHLOROEIHYLENE (TCE}

METHYL ETHYL KETONE (2 BUTANONE)

TETRAC_LC_OEYHyL_NF_pCE)

T_TRACHLOROETHyLENE(PC_ )

TOTAL I 2_IICHLOROETHENE

_ICHLOROEIHYLENE (TC_)

M_IHyL ETHYL KETONE {2-BUTANONE}

TE_P, ACHLOROEIHYLENE(PCE )

IOLUENE

_,__ICHLOROETHENE

'AEIHY_ ETHYL K_TONE (2 8UTANONE)

TOTAL 120_CHLOROETHENE

IRICHLOROETHyLENE (TCE)

• I_yL CHLORI_

t _ 2 Z-TETRACHLOROETHANE

12 TRICHLOROE_*'_NE

_4ETH'__ ETHYL K_TONE (2-BUTANONE)

tOTAL 12_CHLOROETHENE

rRICHLOROETHyLENE (TCE)

rRfCHLOROETHYLENE (TCE)

rETRACHLORO_r HYLE_(PCE )

_I_RENE

FETRACHLORO ETHYLE NE(PCE )

FOLUENE

_TYP_NE

;OLUENE

_RENE

AETHYL ETHYL KtTONE (2 BUTANONE)

_ETHYL ETHYL KETONE {2.BUTANONE)

12.Z-TETR ACHLOROETHANE

I 2-TRICH_OROETHANE

__ICH_OROETHE NE

2_CHLOROETPP,_E

_ROMOD_CHLOROMETHANE

:AP,BON DISULFIDE

CHL_ROBENZENE

ETHyLBENZENE

METHYL ISOBUIYL KETONE (4_*AETHYL 2 Pi

MEIHYLENE CHLORIDE

TETRACHLORO ETHY L_ NE{PCE )

TOLUENE

TOTAL 1.2_DICHLOROETHENE

IPJCHLOROETHyLENE (TCE)

V_NYL CHLORIDE

XYLEN_$ TOTAL

1 12.2= I_TRACHLOROE THANE

I I 2-TRICHLOROETHANE

t t _ICHLOROETHENE

I 2_)_CHLORO EIHA_E

12_CHLOROPROPANE

C,a,RBO N OISULFIOE

CH LOROB Eh_T.ENE

CHLOROFORM

UE II_yI- ISOBUI_yL KETONE (4_ETHYL.2.p

_ETHYLENE CHLORIDE

IETRACHLOROETHYLEN E(PCE J

rOLUE_E

tOTAL I 2 DICHLOROETHENE

rRICHLOROE_,_YLEN_ (TCE)

IINYL CHLORIOE

(YLE_E$ TOTAL

Concen_ation

O098

0012

072

0cc04

00O2

00O2

o85

000o7

0002

O003

0 C_2

o oo3

OOO9

00005

00O2

o oo5

0003

O0C,8

0021

0003

0 _)3

o _5

0043

o005

00_15

O004

O00O6

00O2

OO03

o 093

0002

0 co35

0OO04

O004

o (:o2

17

00O3

00C_

0003

0001

o 003

_5

0071

ooo5

o0006

o0005

00007

o OO07

0 O0O7

OOOO4

O004

o coo3

002

_6o

2

o04

0 o2_

0003

0001

OO04

000O5

0031

44

0008

120

460

o o2

oo6

o 046

o 003

00004

oO49

001_2

0039

0056

0006

1£.3

210

7

ocol

Unds

MG_

MG_C

MG_KC

MG/K£

MG_C

MGtKE

M G,'KC

MG_C

MG,'KC

MC,_KE

MG,_KC

MG/K_

MG_K_

MG_G

MG*_E

MC,_KG

MG.'KG

MGtKG

MG_KG

MG/KG

MG_KG

MGtKG

MG,'KG

MC_KG

MGtKG

MG/KG

MG,_KG

MC_KG

MG_G =

MG/KG

MG/KG

MG,*KG

MCh_G

MGS_G

MCMKG

MG/KG

MG/KG

MG/KG

MC/KG

MG,XG

MG,_KG

MC*tKG

MG/KG

MG/KG

MC_KG

MGtKG

MC_G

MG.'KG

MC#KG

MCVKG

MCVKG

MC_KG

MG/_G

MC,,_G

MCt*_G

MC4KG

MG/KG

MC./KG

MG/KG

MC_'KG

MG/_G

MC*_KG

MCVXG

MG/KG

MG,'K G

MG/_G

MC_KG

MG,/_G

MG/KG

MC_KG

MG/KG

MG/KG

MG/'KG

MC_KG

MG/KG

MC_KG

MG/_G

MGVKG

MC_KG

MC#KG

MG/KG

MG/_G

MC.P_G

_ckgrou_

Value

o O02

o 002

Background

Exceedance Fla



702 450

TABLE 1_-$

_tlcal R_U_ _ove Backgr_J_ for ALlM_a (except _-c'JndWa_}l_ tha 01spesal Arel

8totlon

SBL_E 0JA137

gBL_E DJ^_3T

$BI_E DJA137

SBLEE DJ_37

_L_E DJAI37

SBI._E DJAI37

$EILEE SBLEE_B 1,_4

_L£E SBLEE._B_I.5

_L_ SBL£E SB 1.5

$BL(_E SBLEE_B 1-5

SB_E SBLEE $B-t.5

SBLEE SBLEE_SB_I _7

SBLEE $BLEE S_1_7

SB_E $BLEE-gE_I_7

SBLLE $BLEE.SB.I _7

$B_E S_EE_B-I_57

$B_E gBLEE_B1345

$BLGE SBLE_.SB1345

SB_E SBLEE_BI345

SBLEE SBLEE SB1345

$BLEE SBLEE $BI2A5

$BLEF DJA139

$BLEF OJA140

_BL_F DJA140

_BLEF DJA_40

SBLEF DJA140

SBLEF DJAI40

SBLEF DJAI40

SBL_F OJAI41

SBLEF DJAI41

SBLEF 0JA141

$BL_F _IFD

$BL£F OJ_231FO

_BLEG D_A200

_LEG D J_10

$BLEG OJ_0_

SBLE_ DJ,%285F0

$BLEH OJ_2_

$BtFC (1) DJA028

$B_FD (1) DJA032

$BLFD (1) D_33

_BLFD (1) _ J,_033

SBLFO (11 OJ_3_

SBLF_ (1) I_J_2_

SBLFE (1) DJ_03?

SBL_E (1) OJA038

$BLFF(_ D_04G

SBLFF II) DJA041

SBLF_ (1) DJA_4 _

SBLFG DJ,_2(_4

$BLFG O JA204

SBLFG D J_204

$BLFG OJ_2_

SBLFG DJA20_

$BLFG DJ_204

SBLFG D J_%2_

SBLFG DJ_205

$BL_G 0 JA205

$BLFG OJ_Q05

SBLFG DJ_20S

S_LFG DJA20S

SBLFG OJ,_5

SBLFG OJ_2_

SBLFG DJ_%_

,_FG DJ_

Sample Depth Range Parameter Name ConCentration

280to 300

28010300

280*0300

280to300

280to300

280to300

340_o340

50to50

50to50

50_o50

50to50

670 Io670

6_ 0io670

6701o67O

870to870

670_o670

340to340

340,'0340

34O;034O

340to 340

340_o340

80,:O100

140 _o 160

140to160

14O10160

140_o 180

140tote0

1401_160

2_01o 3/J 0

280_o300

280_o300

80to_00

80to 100

80:O100

80_o100

140_o 160

140to160

140to 160

80to%00

80tol00

140to_80

1401o160

140_ol60

80lo 100

140to 160

28o:o300

8Ot_1100

_401o160

140tol80

80tol0O

80_o 100

80to100

801_100

801ot00

80to 100

80to 100

140_ol60

140t_, 180

140_o 16g

140to160

1,_0to 180

140to$60

28O1o3OO

280_o300

Z60_O300

I 12Z T [TP, ACHLORO_THAt_E

i I-DICHLOROCTHENE

;WRENE

"OTAL 1,2_CHLOROETHENE

RICHLOROETHYLENE 0CL)

t_NyL CHLORIDE

_CETO_tE

_CETONE

:IS-_20ICHLOROETHYL_NE

r_ls I 2-DJCHLORO_THENE

,_NYL CHLOR_OE

12,2-TETRACHLOROETHANE

,_,2-TRICHLOROETHANE

¢-I.2_)ICHLOROE THYLEN E

ans_1,2_10H LORC'_TH EN E

_ICHLOROETHYLENE (_CE)

1,2_ICHt.ORO_TH_,NE

co.I ,2_ICItLOROETNYLENE

_ans-1,2+O_CHLOROETHF_E

TR_CP_.OROETHYL_NE ITCE)

V_NYL CHLORIOE

METHYL ETHYL _ETONE (2-BUTANONE)

1,1,2,2-TE TRACHLORO_THAN _

I I 2 TRICHLOROETPt_NE

C._RBON DISULF_OE

TOTAL I 20_CHLOROETHENE

TR_CHLOROETHyt.EN_ (TCE)

"VINYL CHLOR_D_

I,I 22.TETRACHLOROETHANE

TOTAL 12-DICHLOROETHENE

TRICHLOROETHYLENE (TC_)

CARBON OISULFIOE

g_l_ RF_E

M_THyL ETHYL KETONE (2 BUTANO_E)

TOTAL I 20_CHLOROETHENE

V_NyL CHLORIO_

METHYL ETHYL K_TONE (2 BUTANONE)

METHYl. ETHYL KETONE (2 BUTANONE)
CARBON DISULFIDE

r ETI:IACH LOROE I_IyI_N_(PCE )

_LOROFORM

_HLOR_OR_

_1 R_HLOROETHYLE NE(N;E)

TRICHLORO_THYLENE (TCE)

r E_HLOROETHyLGNE(PC[)

TETR_H LORO ET_-P_LENE( PCE )

_ETI_CH LORO ETH YLEN E(pCE )

rOLUENE

_ARBON TETI_CHLORIDE

rRICHI.OROETHYLEN£ (TC_

3ROMOD_C_LOROMET_E

_AI_ON T[UtACHLORID_

_HLOROE _'H,,_ £

_HLC_IOFORM

_tETHyLENE CHLORIOE

FETRACH LOROE_I_NE(PCG )

r R_C_OROEPelYLEN E (TCE I

_ROMOOICHLORO_THANE

;ARBON TET_CHLORIDE

;HI._OFORM

_ETHYL_N_ C_II.ORIDE

:ETP,ACNLOROETHYL_NE( pCE )

"RICHLOROE IHYLENE (TCE)

_RBON TETP,,_CHLORID_

_HLOHOFORM

DJAI91

DJ_5

DJAOOS

OJA_5

DJA005

DJ_9

D J_/58

DJA058

DJA0f_

DJAQS8

DJAg58

OJAOSa

DJA0_2

OJA0_2

00_10

00_10

00_10

O0_t0

D01O_O

00_18

00_10

80_10

00_10

00_10

O0_ot0

00tolO

G0tol0

00_10

08_10

O010_g

OO:O_O

0g_10

RETHYL ETHYL KETONE (2 BUTANONE)
_CETON_

;AP30N TETRACHI_ORIOE

_H_.OROFORM

E TPO_C_LI_OP.THyLE NE(_E )

OT,_k _ 2 DICHL_OETHENE

_IIC HLOROE THYLFJ4E (TCE)

:HLOR_ORM

Br_IZENE

CARgON 01SULFIDE

_THYLBENZENE

MEIHyL ETHYL KETONE (2 BUTA_tONE)

TOLUENE

TOTAL 120_CHLOROETHENE

TRICHLORUEIrHYLENE (TCE)
X'_NES 'tOtAL

B£NZENE

IOI.UENE

0 CO,_7

0 OOO3

019

0 O2;'

O3

00793

OO651

000875

00582

000228

OO192

0 _259

00111

OOO9

OO74

0 O32

0001

011112

0 _38

0_

OOO4

0 OO03

0002

OOO4

0011

0O004

0003

0 0O9

0 COOS

g COOT

0031

0018

00O6

00008

0001

00OC_

0011

60

0003

14

0O36

0005

0025

0O06

038

14

0Ol2

00D2

O0O6

00Ol

0018

034

00O7

044

0039

0039

0042

0 C009

004

0001

0028

0015

0 C_2

0006

0016

g 026

0 O02

0004

0011

0002

0 OO2

Qu_dlfler

J

J

J

J

J

J

J

3

J

J

J

J

J

J

J

Unit s Backg round Background
Value _.xceedance Fla

MG/KG

MC,tI<G

MG/KG

MC_G

MG_G

MC_.G

MC,_G

MC,,'KG

MC_KG

MGr_G

MG_G

MG_G

MG_.G

MC4KG

MC_KG

MC_KG

MG_G

MC,_G

MG_G

MC,_G

M C.'KG

MC,'KG

MG, KG

MC,_KG

MG/_G g 002

MC,_G

_C_KG

MC,_G

MC_KG

MC,_KG

MG_KG

MG'KG 0002

_G_G

M C-_KG

MC,_G

MGKG

MCaKG

MC_KG

MG_KG 0002 X

MCVKG

MG/KG

M C.'KG

,_ C-_KG

MC_KG

MC,,'KG

MC_KG

MGtKG

MC,/KG

_CVKG

MGtKG

MG_KG

_4Gr_G

MC_KG

MC4KG

MC,_KG

MC_K_

MC#KG

MC_KG

MG_G

MC,_G

_G_G

MC,_G

'_C4KG

MCaKG

MC.'KG

MC'JKG

MC-_G 0002 X

MC_G

MC_G

MC_KG

MC#KG

MC_KG

MC,_G

_CV_G

MG_G

MG,rKG 0 CO2 X

MG_G

MC_KG

MC'tKG g O02 X

MC_KG 0002 X

,_C_KG

MC_KG

_ C,/KG 000_ X

MC_KG

_G/KG 00O2
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TAfi[_ 10-5

A.al_cal Results Abave Bad(ground for AlE_ (except Groundwater) in the D_posal A_e_

Station Samp½

SBLBD DJACk6

SSLBE DJA070

SBLS£ DJA070

SSLBE OJA237FO

SBLBE OJA237FO

SBU3E DJ_37FO

SBLB£ DJA237FO

SBLB£ DJA237FD

SSLCA DJA074

$SLCA DJA074

SSLCA DJA074

SBI.CB DJA078

SBLC8 DJA0?8

SBLC8 DJA078

$BI-CB 0JA078

$_LC8 DJA078

SSLCB DJA0?8

SBLCB DJA0?8

SSLCC DJA082

SBLCO DJA0e6

SBLCO DJA086

SSLCO DJA086

SBI-CO DJA086

$SLCD OJA086

SSLCO OJA0_6

Sl_lCt. DJA090

SB[.C£ OJA235FD

SBLCF DJA219

SSLDA OJA094

$SLDB DJ_098

SBLDC 0JA102

SSLDC OJAI02

$SLDC DJA102

$BLDC DJAlo0

SBLO0 OJAI06

SSLOD DJA_C6

$BLDE DJA110

SBLDE OJA110

SBLDE DJAI_0

SSLOE DJAil0

SBLOF DJA114

$SLDG DJA_I_

SBLDG OJA2a6FO

SSLDH 0JA215

SSLEA DJAil8

$8_8 DJAI22

SSL_B DJA122

SBLEC 0JA126

S_LEC DJA126

$BI-ED OJAI30

SBL£D DJA_30

SBLEE DJA134

SBL££ DJAI34

SSLEE DJA134

$BLFE DJA134

SSLEF DJA138

SBLEF DJAI_a

SBU_F DJA_38

SELEF DJA}38

$8_EF DJA138

SB_.£G DJAI99

SSLEH DJA20?

SSLFA (I) DJA045FO

SBLFE (I] DJA035

SSLF£ (1) DJA035

SBLFG OJA203

$81.FG DJA203

SBLFG OJA203

DepthRange

oo_1o

00_10

0o_1o

00_1o

o0_10

00_10

0o_1o

0o_10

0o_10

oo_1o

o0_10

00_1o

00_10

00_10

oo_1o

o0_10

00_10

o0_10

oo_0

00_;o

OOmlO

00_10

0o_10

oo_1o

oo_1o

00_10

00_0

oOtolO

00_10

00_1o

00_10

00_10

oo_1o

oo_o

oo_o

o0_1o

o0_1o

00_10

00_10

00_10

0o_10

00_10

oOtolO

00_10

00_10

oo_1o

0o_1o

0o_1o

Oomlo

00_;0

oota_o

oo_1o

00_10

00_10

00_10

oo_1o

OOIol_

00_10

00_10

oo_1o

oo_1o

00_10

00_10

Ooto_o

o_tolo

oo_1o

Pafame_Name

_£THYt £THYI. KETON£ (2-BUTANONE)

)ENZ_NE

VIE/HyI-ETHYL KETON£ (2-BUTANON£1

_£NZEN£

_LOROFORM

_EIHYL ETHYL KETON£ (2_UTANONE)

[OLU£NE

[RICHLORO£_HYLENE (TCE)

_CETONE

[ETRAC_LOROE THYLE N£(PC£ )

_CHLORO£THYL£NE (TCE)

11 22-T£T_AC_LO_OETHANE

;,1,2_TRICHLOROETHANE

24)ICHt OROPROpANE

_£THYL _IHYL K£TONE (2-BUTANONE)

"OTAL 1 2 DICHLOROET_ENE

_ICHLOROETHYL£NE (TCE)

IINYL CHLORID£

_ET_IYL ETHYL KETONE (2 8UTANON_)

I_DICHtORO£TH£N_

;HLOROFORM

_EIHYL £THYL K£TON£ (2_SUTANON£)

E]RACHI-ORO£THYLEN E(PCE 1

TOTAL 12-DICHLOROETHENE

]RICHLOROETHYLENE crcE)

M£THYL ETHYL K£TON£ {2.BUTANONE)

METHYL £TP:Yt K£TON£ (2-BUTANON_)

METHYL ETr_L K£TONE {2 BUTANONE)

STYP_NE

M£T_yL £]HYL KETON£ (2.BUTANON£)

METHYL ETHYL KETON£ (2_UTANON£)

T£TRACHLOROETHyLEN£( PCE}

TOTAL 1 2-DICHLOROET_£NE

TRICHLORO£THYLEN£ (TCE)

C_LOROFORM

M_I_yL ECdyL KETONE (2-SUTANONE}

ME]_YL £]HYL KETONE (2-BUTANON£}

METHY_4E CHLO_ID£

TETRACHLOROETHYU3N£(PC£)

TRICHLORO£THyLENE (TCE 1

METHYL ETHYL KETOt_E (2 BUTANON£)

M£THYL ETHYL K£TO_ (2 BUTANONE)

METHYL ETHYL K£TONE (2.BUTA_ONE)

MEn_yL £T_YL K£TON£ (2-BUTANONE)

M£THYL ETHYL K_TON£ (2-BUTANONE_

STYP_N£

TOLU£N£

METHYL £THYL KETON£ (2 BUT_J4ON£)

T£TRACHLORO£THYL£N£(PCE)

METHyl- ETHYL K£_Ot4E (2-BUTANONE)

$TYR£N£

_[HyL £THyC K£TON£ (2-8UTANONE)

rETRACH LOROED_Y L£N£(PC£ )

tOTAL t24_CHLORO£rH£NE

PPJCHt OROETH YL£N£ (TC£)

I2.2_TETRACHLOROE D_E

_£THYL £THyL K£TON£ (2 B_TANON£1

r_TRACHLO_O£THyL£N£(PCE )

_OTAL 1 2_OICHLOROETHENE

[RICHLORO£THYL£NE (TCE)

_T_YL ETHYt KETON£ (2 BUTANON£)

v_]_ Y_ ETHYt K£TON£ (2-BUTANON£ 1

_]YP_NE

[E]RACHLOROETHYL£NE(PCE )

[RICH{-OROE THyL£NE (TC£)

_ARBON TETRACHLORIDE

>_LOROFORM

_£T_YL Erdyt KETO_ 12.BUTA_ONE)

Concen_a_on

0 822

0 002

0 005

0 003

0 oo2

0c04

0 0O3

0_9

07_

0007

CO_

(]002

0 8_

(]fH

0 OO2

0 007

0013

0 083

0_4

o 0_4

00_9

0 023

0cc_s

0 03_

_OO09

_C51

0054

o 003

00_2

0012

0 CCO7

oo009

0 OO2

00_7

_0_7

0013

0 005

00908

O0008

0008

0 COO3

0 OO2

O OOO3

O o0_

00004

0 _5

0 028

0 o83

00_5

0 024

_05_

00_7

0 0C92

0 O49

OCC_8

oc_

0008

O_9

Quaflfier Umts Backg round Background
Value Exceedance Ffa_

= MGr_G OOO2 X

J MC2_G

J M C,r_G OOO2 x

J MGr<G

J MCC<G

J MG_KG 0 O02 X

MC_KG 0 O02 X

J MC_KG

MG_KG

= MC4KG

MC_KG

= MC#K G

J MCI_KG

J MG_G

J MC_KG 0 O02 X

J MC,_<G

J MG_G

MG_G

MC_KG 0 C02 X

J MGKG

MG/KG

J MC_KG 0 002 X

J MG_KG

M C._G

= MC.r<G

J MG_G 0002 X

J MG_KG 0 002 X

MC_KG 0 OO2 X

J MG_KG

MG_G 0 OO2 X

MCVKG 0 002 X=

J MC_KG

MC,_G

MC._G

MC_KG

MC_KG 0 002 X

MC_KG 0 0O2 X=

J MC_KG

J MC_KG

J MC_KG

= MGr_G OOO2 X

J _Gr_G OOO2 X

MC2<G 00O2 X

J MG_G 0 OO2 X

J MC,_G 0002 X

J MC_KG

J MC_KG 0 OO2

J MC_KG 0 0O2 X

J MG_KG

J MG_.G 0 002

J MC, tKG

J MC_XG 0002 X

J MCt_G

MC_KG

MC_KG

= MC_KG

MC_KG 0 002 X

J MCJKG

MG_G

= MGtKG

J MC#KG 0C_2 X

J MC_KG 0OO2 X

J _C_KG

MC,_G

J MC_'_G

J MC_G

MC_KG

J MC_G 0 OO2 X
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TABLE 10-6

Frequency of Detection for AIi Media (except Groundwater) in the Dmposai Area

Rev I Memphis Depot Ounn Field RI

Units Parameter Name Number Number
Analyzed Detected

Dtoxins

Sediments

MG/KG IOCTACHLORODIBENZO-p-DIOXIN I I I I

Surface Soils

MG/KGIOCTACHLORODIBENZO'p*DIOXINI i I I
Surface Water

MG_. OCTACHLORODIBENZO-p-DIOXIN I 1 1

Generdl _

Subsurface Soils

MG/KGITOTAL ORGANIC CARBON 21 12

Minimum

Detected

Concentration

0 001204 I

000013 I

00000012

500

Maximum

Detected

Concentrahon

0 001204

0 00013

00000012

30600

Arithmetic Mean

Detected

Concentration

0001204 I

0 00013

0 0000012

4408

Background

Concentration

0 00856

O 00972

0 0000012

Metals

Subsurface Soils

MG/KG ALUMINUM

_IG/KG ANTIMONY

_IG/KG t_RSENIC

_IG/KG BARIUM

_IG/KG BERYLLIUM

_IG/KG 3ALCIUM

_IG/KG 3HROMIUM, TOTAL
_tG/KG 3OBALT

_fG/KG 3OPPER

VIG/KG RON

VIG/KG FAD

_G/KG VIAGNESIUM

_IG/KG V1ANGANESE

_GIKG _IERCURY

MG/KG MICKEL

MG/KG _OTASSIUM

MG/KG =SELENIUM

MD/KG SILVER

MG/KG SODIUM

MG/KG THALLIUM

MGIKG VANADIUM

MG/KG ZINC

Sediments

MG/KG ALUMINUM

MG/KG ARSENIC

MG/KG BERYLLIUM

MG/KG CHROMIUM, TOTAL
MG/KG COPPER

MG/KG MERCURY

MG/KG NICKEL

MG/KG LEAD

MG/KG THALLIUM

MG/KG ZINC

Surface Sods

MGIKG SILVER

MG/KG ALUMINUM

MG/KG ARSENIC

MG/KO BARIUM

MG/KG BERYLLIUM

'_G/KG CALCIUM

_IG/KG CADMIUM

_,1G/KG COBALT

_G/KG 3HROMIUM, TOTAL

_G/KG 3OPPER

VIG/KG ,RON

_IGIKG _IERCURY

_AG/KG :_OTASSIUM

MGIKG _IAGNESIUM

MG/KG vIANGANESE
MG/KG SODIUM

MG/KG NrCKEL

53

53

53

50

53

50

53

50

53

50

53

5O

5O

52

63

5O

53

53

5O

53

5O

53

48

48

48

6

48

6

48

B

47

48

6

48

6

6

6

6

48

53

16

49

49

22

46

53

46

25

50

53

47

50

19

51

36

4

4

33

8

5O

25

14

48

48

6

34

6

6

8

47

44

6

16

6

6

6

4

47

721

11

22

26

0 43

682

16

48

86

209O

0 65

116

25

0 O3

14

119

O 59

057

37 5

031

2

22

6980

48

0 43

11 3

12 6

0 31

14 4

15 9

0 30

5O 5

0 66

6070

19

112

021

986

064

32

95

68

13200

0 O3

1320

2240

211

582

3

32200

59

35 6

312

0 89

4700

74 6

13

89 9

32400

180

3950

1090

015

29 4

3190

14

12

627

064

64 6

2650

10000

14 1

0 43

15 1

23 4

0 31

17 2

34 7

0 46

88 4

64

31100

43 7

423

13

61200

12

108

212

796

51000

13

3000

2980

866

400

37 1

12519

29

9 13

119

059

2117

192

749

20

19597

25 3

2576

5O3

0O65

18 1

1360

0 99

0 87

163

04

29 8

155

8490

945

043

13 2

18

0 31

15 8

25 3

O 425

69 45

1 42

13764

11

197

0 56

15378

0 93

79

3O 2

544

26550

O22

2228

2662

577

2438

178

21829

17

300

12

2432

26 4

20 4

32 7

38480

23 9

4900

1540

02

36 6

1800

06

1

51 3

114

10085

12

13

20

58

4

30 5

35 2

11

797

2

23810

20

234

11

5840

14

t8 3

24 8

33 5

37040

04

1820

4600

1304

3O
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TABLE 10-6

Frequency of Detection for All Media (except Groundwater) in the Disposal Area

Rev 1 Memphis Depot Dunfl Reid RI

Units Parameter Name

k_G/KG LEAD

_IG/KG ANTIMONY

_IG/KG SELENIUM

_tG/KG THALLIUM

_G/KG VANADIUM

VIG/KG ZINC

Number

Analyzed

48

48

48

48

6

48

Number

Detected

48

22

9

20

6

44

Minimum

Detected

Concentrabon

74

15

0 24

0 22

31 8

41 1

Maximum

Detected

Concentration

1020

355

13

0 66

53 6

935

Anthmebc Mean

Detected

Concentration

108

22 2

0 53

0 48

419

128

Background

Concentration

30

7

08

484

126

_urface Water

VIG/L ALUMINUM

_IG/L t_RSENIC

vtG/L BERYLLIUM

MG/L CADMIUM

MOlL CHROMIUM, TOTAL

MGIL COPPER

MGIL NICKEL

MG/L .EAD

MOIL -71NC

2 11 7

2 00066

2 00007

1 0 0036

2 0 0172

1 00401

2 0 0192

2 0 0256

2 0 0879

178

0 0103

0 0011

0 0036

0 0203

0 0401

0 0396

0 0336

0 131

146

0 0085

0 0009

0 0036

0 019

0 O4

0 029

OO3

011

5 077

0 018

O0361

0 0746

O 228

0 0186

0 2873

OC Pesbcide._.__s

Subsurface Soils

MG/KG 9DD (1,1-bls(CHLOROPHENYL)-2,2-D

MG/KG 3DE ( 1,I-bls(CHLOROPH ENYL)-2,2-D

MG/KG 9DT ( 1,1 -tes(CH LOROPH ENYL)-2,2,2-

MG/KG 91ELDRIN

MG/KG 4EPTACHLOR

MG/KG 4EPTACHLOR EPOXIDE

MG/KG VIETHOXYCH LOR

MG/KG rOXAPHENE

21

21

21

21

21

21

21

21

8 0 00078

9 O 00021

8 000058

6 00005

1 000011

1 O 0326

1 0 0502

I 0 167

0 0786

0 0221

0 0164

0 016

0 00011

O 0326

O 0502

0 167

0 021

0 0048

0 004

0 0054

000011

0 033

0 O5

017

00015

O 0072

0 37

00021

Sediments

MG/KG ;AMMA-CHLORDANE

MG/KG :DDD (1,1-bJs(CHLOROPHENYL}_2,2*D

MG/KG IDDE (1,1-bls(CHLOROPHENYL)-212-DI

MG/KG DDT ( 1,1 -bls(CHLOROPHENYL)-2,2,2-

MG/KG DIELDRIN

MG/KG HEPTACHLOR EPOXIDE

MG/KG METHOXYCHLOR

2 1

2 1

2 2

2 1

2 1

2 2

2 1

0 0017 0 0017

0 0062 0 0062

0 002 0 0392

0 0282 0 0282

0 0617 0 0617

0 0146 0 0356

0 0682 0 0682

0 0017

0 0062

0 021

0 028

0 062

O 025

0068

2

0 0061

0 0072

0 011

O 23

Surface So0s

MG/KG ALPHA-CHLORDANE

MG/KG GAMMA-CHLORDANE

MG/KG ODD (1,1 bls(CHLOROPHENYL)-2,2-DI

MG/KG DDE (1,1-tes(CHLOROPHENYL)-2,2-Di

MG/KG DDT (1,1-brs(CHLOROPHENYL)-2,2,2-"

MGIKG DIELDRIN

MG/KG ENDOSULFAN SULFATE

MG/KO ENDRIN

MG/KG ENDRIN KETONE

MG/KG HEPTACHLOR EPOXlDE

MG/KG METHOXYCHLOR

28 8

28 7

28 21

28 23

28 24

28 20

28 6

28 1

28 1

28 2

28 2

0 00025

00003

0 00024

0 00057

000029

000054

0 0043

0 0036

O 003

0 0034

00042

O 0066

0 0042

0 126

O6

1 46

0 964

00911

0 0036

0 003

0 029

0 0543

0 0022

0 0021

0 023

0 091

02

01

0 036

0 0036

0 003

0 016

0 029

0 029

0 626

00067

0 16

0 074

0 086

O 0045

o_
Subsurface Sods

29 3 0 0018 0 6619 0 0019

29 3 0 001 O 0011 0 0011

Surface Soils

 D,%21'1:2o%,to 5 1100o17 00017ooot7I5 1 0 OOt 0 001 0 001

Iydrocarbons

BENZO(a_NTHRACENE

BENZO(a)PYRENE

BENZO(b)FLUORANTHENE

9ENZO(g,hj)PERYLENE

28 1

28 1

28 1

28 4

28 10

28 9

28 7

28 7

012

0 055

0 079

0 0045

0 0041

0 0034

002

0017

012

0 055

0 079

011

0 74

0 97

12

O 57

012

0 055

0 079

0 056

016

021

031

019
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TABLE 10-6

Frequency of Detection for All MedLa (except Groundwater} In the Disposal Area

Rev 1 Memphis Depot Dunn Field RI

Units Parameter Name

_'1G,/KG BENZO(k)FLUORANTHENE

_IG/KG CHRYSENE

_IG/KG DIBENZ(a,h)ANTHRACENE

_G/KG FLUORANTHENE

_IG/KG FLUORENE

_fG/KG INDENO( 1,2,3-c.d)PYREN E

VIG/KG NAPHTHALENE

VIG/KG PHENANTHRENE

_IG/KG PYRENE

VIG/KG _,CENAPHTHENE

VIG/KG _CENAPHTHYLENE

_G/KG ' _NTHRACENE

VIG/KG i 3ENZO(a)ANTHRACENE

MG/KG 3ENZO(a)PYRENE

MG/KG 3ENZO(b)FLUORANTHENE

MG/KG 3ENZO(g,hJ)PERYLENE

MG/KG 3ENZO(k)FLUORANTHENE

MG/KG 3HRYSENE

MG/KG _IBENZ(a,h)ANTHRACENE

MG/KG 'LUORENE

MG/KG --LUORANTHENE

MG/KG INDENO( 1,2,3-c.d)PYRENE

MG/KG 2-METHYLNAPHTHALENE

MG/KG NAPHTHALENE

MG/KG PHENANTHRENE

MG/KG PYRENE

Surface Solrs

MG/KG ACENAPHTHENE

MG/KG ANTHRACENE

MG/KG BENZO(a)ANTHRACENE

MG/KG BENZO(a)PYRENE

MG/KG BENZO(b)FLUORANTHENE

MG/KG BENZO(g,hJ)PERYLENE

MG/KG 8ENZO(k)FLUORANTHENE

MG/KG CHRYSENE

MG/KG DLBENZ(a,h)ANTHRACENE

MGIKG FLUORENE

MG/KG FLUORANTHENE

MG/KG INDENO( 1,2,3-c,d)PYRENE
_IG/KG 2-METHYLNAPHTHALENE

_GIKG NAPHTHALENE

_IG/KG PHENANTHRENE

_IG/KG PYRENE

3urfaco Water

_G/L OENZO(b)FLUORANTHENE

_IGIL CHRYSENE

VIGIL. FLUORANTHENE

VIGIL INDENO(I,2,3-C,d)PYRENE
MGIL gHENANTHRENE

MGIL _YRENE

Pol chlorinated Bi hen Is

Subsurface Soils

MGIKG IPCB-1260 (AROCHLOR 1260)
Sediments

MG/KG IPC0-1260 (AROCHLOB 1260)
Surface Sods

MG/KG PC0-1254 (AROCHL.OR 1254)

IMG/KG IPCB-1260 IAROCHLOR 1260)

Semivolatlle Orqanics

Subsurface Soils

MG/KG _1.2,4-TRICHLOROBENZENE

MG/KG 12,4,0"TRICHLOROPHENOL

Number

Analyzed

28

28

28

28

28

28

69

28

28

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

2

2

2

2

2

2

21 I

2 I

Number

Detected

8

9

19

19

17

20

18

19

15

7

20

19

2

3

18

20

Minimum

Detected

Concentration

0 02

O 024

0041

0 052

0 042

0014

0 069

0 041

0 038

013

0 16

0 36

14

16

16

0025

16

16

O3

02

37

13

016

0062

24

25

0014

0 0084

0 0093

0 057

0 074

0 035

0 069

0 068

0 02

001

0 098

0 038

011

0 041

0011

0 072

0 00028

0 00032

0 00066

0 00027

00003

0 0004

0 008

0 0553

Maximum

Detected

Concentration

0 95

091

02

12

0 042

069

0 082

0 56

16

094

0 24

16

54

59

74

46

6

58

18

073

97

51

0 16

0 19

73

79

13

18

58

07

82

38

63

63

16

0 86

17

46

O34

0 26

13

12

Anthmebc Mean

Detected

Concentration

0 27

0 26

0 093

04

0 042

021

0 076

0 23

0 39

0 54

O2

098

34

3 75

45

2 31

33

37

1 06

047

67

32

016

0 126

485

52

0 29

0 43

O82

0 89

1 17

0 58

0 87

09

0 27

0 24

1 88

0 66

0 23

018

I 38

1 56

0 00035 I 0 00032

0 00046 r 0 00039

0 00068 0 00067

0 00027 0 00027

0 00034 0 00032

0 00052 0 00046

0 0201 O 014 I

0 0553 0 055 I

28 I 1 00121 00121 0012 I28 5 0 0045 0 12 0 044

Background

Concentration

0 045

0 042

077

16

29

25

2 21605

18

23

32

07

0 87

71

17

0 13

69

2 882

O 096

0 71

0 96

09

0 82

0 78

0 94

0 26

16

O7

061

15

011

I 6o i 1 i oog41 i oo94128 1 0 27 0 27 0 27
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TABLE 10-6

Frequency of Detecbon for All Media (except Groundwater) m the Disposal Area

Rev 1 Memphis Depot Dunn Fteld RI

Units Parameter Name

MG/KG bls(2-ETHYLHEXYL) PHTHALATE

MG/KG CARBAZOLE

MG/KG DIm-BUTYL PHTHALATE

MG/KG DISENZOFURAN

MG/KG DIETHYL PHTHALATE

MG/KG HEXACHLOROSUTAOIENE

MG/KG PENTACHLOROPHENOL

MG/KG PHENOL

Sediments

Number

Analyzed

28

28

28

28

28

69

28

28

Number

Detected

Minimum

Detected

ConcentraUon

0 021

0 096

0012

O 023

0 6087

O 00309

0 22

0022

Maximum

Detected

Concentration

0 16

0.097

0 035

0 023

0 16

0 00309

022

0 022

Ardhmetic Mean

Detected

Concentration

0 055

0 097

0 024

0 023

0 084

0 0031

022

0 022

Background

Concentration

0 72

19

2 2 037 1 6 099 1 1

2 2 0.11 038 0245 038

surface Soils

MG/KG BENZYL BUTYL PHTHALATE

_G/KG bls(2-ETHYLHEXYL) PHTHALATE

_IG/KG CARBAZOLE

_G/KG DIBENZOFURAN

_IG/KG DIETHYL PHTHALATE

_IG/KG Dkn-BUTYL PHTHALATE

Surface Water

_AGIL DiETHYL PHTHALATE

_G/L Dim-BUTYL PHTHALATE

_GIL 2-NITROPHENOL

29 1 0 0034 0 0034 0 0034

29 6 0 016 0 17 0 11

29 8 0 049 2 0 51

29 3 O 077 O 52 O 3

29 2 0 0044 0.15 0 077

29 2 0 01 O 018 0 014

2 I O 00046 O 00046 0 00046

2 1 0 00042 0 00042 0 00042

2 1 O 00035 0 00035 0 00035

0645

0 067

0 647

Volatile Oroanics

Subsurface Soils

_OIKG 1,1,2,2-TETRACHLOROETHANE

MO/KG 1,1,2-TRICHLOROETHAN E

MG KG i 1,t-D[CHLOROETHENE
MG/KG t,2-DICHLOROETHANE

MG/KG 1,2-DICHLOROPROPANE

MG/KG bHEXANONE

MG/KG _CETONE

MGIKG 3ENZENE

MG4KG 3ROMODICHLOROMETHANE

MGtKG CARBON DISULFIDE

MG/KG CARBON TETRACHLORIDE

MG/KG CHLOROEENZENE

MG/KG CHLOROETHANE

MG/KG CHLOROFORM

MG/KG ;[s-I,2*DICHLOROETHYLENE

MG/KG ETHYLBENZENE

MG/KG BUTANONE)

MG/KG METHYL-2-PENTANONE)

MG/KG METHYLENE CHLORIDE

MG/KG STYRENE

MG/KG TETRACHLOROETHYLEN E(ECE)
MG/KG TOLUENE

MG/KG TOTAL 1,2-DICHLOROETHENE

MG/KG trans-1,2-DICHLOROETH EN E

MG/KG TRICHLOROETHYLENE (TCE)

MG/KG VINYL CHLORIDE

MG/KG XYLENES, TOTAL

155 56

155 25

155 8

155 5

155 3

155 1

154 4

155 4

155 4

155 7

155 16

155 5

155 1

154 37

49 40

155 2

155 20

155 3

155 20

155 10

155 56

155 9

105 42

49 22

155 92

155 15

106 4

0 003

O 0003

0 0004

0 O01

O 0003

0 035

0 0651

0 0003

O 001

0 001

0 0005

0 0OO4

0 003

0 0008

O 0007

0 0005

0 002

0 0O 1

0 0005

O 0002

0 0004

O 0004

0 0006

0 00069

0 0005

O 002

0 0006

160

22

0O6

0 046

0 OO5

0 035

0 933

0 003

0011

O 004

63

0 007

0 003

14

0 132

0 004

0 13

0 004

0 039

O 0007

44

O 008

190

0 0444

460

7

0 02

6 18

O 18

0 014

0 016

O 0019

0 635

6 36

O 0013

0 0053

0 0026

0 52

0 0031

0003

0 94

0 613

O 6023

0 011

0 0023

O 0071

0 00038

0 16

0 0029

7 93

0 0054

7 89

O 64

00069

0 002

0 002

Surface Sods

ACETONE

BENZENE

TOLUENE

CARBON DISULFIDE

CARBON TETRACHLORIDE

1,1 -DICHLOROETHENE

TOTAL 1,2-DICHLOROETHENE

1,2-DICHLOROPROPANE

ETHYLBENZENE

BUTANONE)

METHYLENE CHLORIDE

45 2

45 4

45 4

45 1

45 2

45 1

45 7

45 1

45 1

45 27

45 1

02 044

O 002 0 028

0 0008 0 026

0 015 O 015

0 001 0 039

0 002 0 002

00009 087

0 002 O 002

O 006 0006

O 002 0 039

0 0007 O 0007

0 32

O 0068

0 008

0 015

O 02

6 002

0 16

0 002

0OO6

0 015

0 0007

0 002

0 002

O 002
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TABLE 10-8

Frequency o1 Detecbon for Air Media (except Groundwater) m the Disposal Area

Roy 1 Memphis Depot Dunn Field RI

Units Parameter Name

MG/KG 1,1,2,2-TETRACH LOROETHANE

MG/KG TETRACHLOROETHYLEN E(PCE)

MG/KG STYRENE

MG/KG 1,1,2-TRICHLOROETHANE

MGIKG TRICHLOROETHYLENE (TCE)

MGIKG CHLOROFORM

MG/KG VINYL CHLORIDE

MG/KG XYLENES, TOTAL

Number

Analyzed

45

45

45

48

45

45

45

45

Number

Detected

2

9

4

1

11

7

1

1

Minimum

Detected

Concentration

0 007

0 0003

0 0002

0 002

0 0009

0001

011

0011

Maximum

Detected

Concentration

0 083

0 049

0 0008

0 002

0 85

0 089

011

0011

Ardhmet=c Mean

Detected

Concentration

0 045

0013

0 00048

0002

016

0016

011

0011

Background

Concentration

0 009

Note Dala evaluated includes field duphcates and normal samples

MG/KG = mdhgtam per k=togmm
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TAPA.E 104

Subsur face Soil Samples Exceedmg V0C Grouted,war er Proteckon Cdtert,L 0tspos;I Area

Rev 1Mcerptra Ocp_ [Jt,_ Fc_ RI

Station Boring
Number"

SBLAD 8O1O1OO

SBLAB 80to 100

SBLAB 80 to 100

SBL_.B 140to180

SBLA6 _40lo1_0

SBI_B 1401o160

$BLAB 140lo160

SBI_,B 280 IO 300

SBLAB 280 to 3O 0

SBI_B 280 to 3O 0

SBLA8 280 to 300

SBLSC _ 0 to I00

SBLBC 140,O 180

SBLBC 2B 0 to 3O 0

SBLBC 280to30 0

SBLBD 80 Io 100

SBLBO 140 to 180

$BLBD 140 to 160

SBLBD 140 to 160

SBLBD 140 to 160

$BLBO 140lo160

SBI.BO 140 to 160

SBI.BO 140 Io 180

SBLBD 280 _o 3O 0

$Bi.CA 80 to 100

SBi.CA 801o100

SBLCA 80 _o I00

SBLCA 140tOlBO

SBLCA 1401o160

SBLCA 14010_60

SBLCA 2801o300

SBI.CA 2B 0 to 300

$BLCA 2B 0 to 3O 0

SBLCA 2B 0 to 3O 0

SBLCA 280to300

SBLCA $B1 330to330

SBLCA $B1 330 to 330

SBLCA SB1 64 0to640

SBt.CA SBI 640 to 8a 0

SBI.CA $B 10 575 to 57 5

SBI.CA SBI0 ?25 to 125

$BLCA SBll 810to810

$BLCA $111_ 810to810

_BLCA SB_ 810to810

SBLCA $B 12 }'40 to 740

$BI. CA SB 12 740 Io 740

S_LC_ SB 13 T70 to 770

S[_LC_. SB 14 _]30 _ B30

$BI.CA SB15 800to800

SBI.CA 5B15 8O 0 to B00

SBLCA SB2 4,10 to 440

SBI.CA SB2 44 O zo440

_BLC^ SB2 440 to 440

SBLCA SB2 44 0 to 440

_BLCA SBZ 680 to 680

SBt.CA SB2 730 _ 730

SBLCA $B2 730 IO 730

SBI.CA $B3 44 0 to 440

SBLCA SB3 440 _a44 0

$Bi.CA SB3 530 to 53 D

SBLCA SB3 570to67(J

SBLCA SB3 670 to 670

SBLCA 584 420 I0420

SBLCA SB4 520 Io 520

SBLCA SB4 750to750

SBI.CA SB4 ?$ 0 Io 750

SBi.CA SB4 750 to 750

$BLCA S54 750to750

5BLC, e, SB5 44 0 to 440

SBLCA 5_5 440 to 440

SBt.CA SB5 54 0 [o 540

SBLCA SB5 540 _ 540

SBI.CA SB5 77 O la ?70

SBLCA SB5 770 zo 770

SBLCA $B8 520 to 520

SBI. CA $88 520 to 520

SBLCA SE_ 52 0 to 520

SBI.CA SBB 520 to 520

SBLCA SB_I 720 _ 720

SBLCA SBa 720 Io 720

SBLCA SL_ 720 _o72 C

SBLCA SB9 $60 Io 56 0

SBLCA SB9 _6 O Io 560

SBLC,_ _B9 ?70 :o 7_"O

Depth Range parameter Name

CARBON TETRACHLORIDE

TETRAC_LORC_THyL_N_(PCE )

TRICHLOROET_I_LE_ (TCE}

C_RBON TEIRAC HLOR_DE

CHLOROFORM

TETRACHLOROE Ikrf LEN_PC_ )

TR_CHLOROETHYL_NE (TCE)

12 2 TETRACHLORO6T_ANE

CARBON TETRACHLORIOE

CHLOROFORM

_ET RACHLOROETHyLEN E/pc61
VINYL C_LORID6

_INYL C_LORID6

I 1,2 2.TETRAC_LORO_THAN6

_NY& CHLORIDE

_ARBON DISt'-FIDE

CARBON ]_ TRACHLORI DE

_HLOROFORM

_ETHYLENE CHLORIDE

$1YREME

TETRACHLOROETHYL_NE(PCE)

tOTAL I 2*C_CHLORO_THENE

TR[CHLOROETHYLENE (TCE)

_,_,2,2-TE TRAC_LO RO ETHANE

I I 2.2-T6TRACHLORO_THANE

rETRACHLORO_T_YLENE(PC6 )

rRICHLOROETHYLENE (TC6)

I 1 _2-T ETRACHLORO_T_3_N E

rETRACH LOROETHyLE NE(PC_ )

rRICHLOROE_HyL_N_ (TCE)

1,1_2,2 T_TRACHLOROEIHANE

L 1 2-TRICHLOROETHAN_

r ETRACHLOROETHyL_NE(PCE )

r_CHLORO6THYL6NE (TC_ 1

IINYL CHLORIDE

I I 2.2-TETRAC_ORO_THA_

FRICHLOROET_fLEN_ (TC_)

1,1_L2-¥ETRACHLORO6THAN E

rRICHLOROETHYLENC (TCE)

12 2+¥ETRACHLOROETttAN_

I 1,2,2-¥ETRACHLOROE THANE

1,1,2 2 T_TRACHLOROETFL_N_

"RqCHLOR0_THYL_NE (TCE I

"RICHLORO_THYLE_E (¥C_}

I 2 2-TETRACHLOROETHA_E

1 Z2-TETRACHLORO_THANE

1 _-TETRACHLOROETH_.N E

,1,2_2-TETRACHLOROETH AN E

1 2.2 yETRACHLOROETHANE

,1,2.2-T_TRACHLOROEyHANE

12 2 ¥6TRACHLOROETHAN_

RICHLOROEIHYLENE (TCE}

,1,?_2-T ETRAC_LORO ETHAN6

RICHLORO_THYtENE (¥CE)

,12*2-TETRAC_LOROETHA_E

,I Z,2-TETRACHLOROET HAN 6

:TRICHLOROEll_YLENE (TCE)

$ 12 2-TEr RACHLORO_IHANL

TR_CHLOROEIHYLENE (TCE)

_,2 Z ¥ETRACHLOROETHANE

I 1 2 2-T6TRACHLOROETHAN6

TRICHLOROETHYLENE (TC_

TRICHLORO6THYLENE (TCE I

I, 1,2_2-TETRACHL ORO6THAN E

1 1 2_2.T ETRACHLOROET_AN E

TRICHLOROETHyLENE (TCE)

1,2 2-¥ETRACHLOROEXHANE

TRtCP_LOROETHYL_NE (TCE)

1 12 2-TETRACHLORO ETHAN_

TRICHLORO6THY_ (TCE I

I I Z2-TETRACHLORO_THAN_

TRICHLOROETHYLENE {TCE)

1 12 2 T_TRACHLOROETHANE

TR_CHLOROETHYLENE (TCE)

I 2 2 TETRACHLOROE_AN_

TRICh%ORO_THYLENE (TCE}

I,I 2,2-TE TRACHLOROETHAH6

TRICHLOROETHyL_E (TCE I

1 1,2,2-TETRACHLORO_THAN 6

_ETRACHLOROE r HYLENE(PC_ I

rRtCHLOROETHYLENE (TCE)

1 12 _ yETRACHLOROETHANE

TRqCHLOROEYHyLEHE (TCE)

I I _ 2-T BTP._C HLORO E1HAN_

Concentration Qualifier Units

013 = MG/KG

0041 MG/KG

0 1 = MG/_G

057 J MG,*KG

24 MG_G

0 14 J MCdKG

O47 J MCd_G

0CO9 J MG_G

0 35 J MCdKG

I 7 MC#KG

0089 MG/KG

00_8 © MCdKG

0O66 MC_G

OO55 = b_KG

001_ MG/KG

0004 J MC/KG

0 OO05 J kaG/KG

0 OO4 J MG_G

0 OOO5 J MG/KG

0 0003 J MG*_KG

00008 J MG_G

0001 J MG/KG

0017 MG_KG

0005 J MG/KG

024 MG_KG

9 MG/KG

8 _ MG/KG

B 6 = MCd_ G

1 9 = MCdKG

9 5 MG_G

33 = MG_KG

0 027 • MC,_KG

031 J MCdKG

18 MG_KG

OO4? _aCIKG

00157 MGIKG

0 _32 = MG*K G

OO121 MGIKG

OO?46 M_t_G

0265 = MGtKG

0 CR99 MG/_G

598 MG/KG

0 0_85 MG/KG

00485 MG/KG

02O3 = MG_KG

0033 J MG/KG

0365 MGtKG

OOO842 MG_G

02O4 = MGtKG

021 J MC,_G

226 _4C_G

0 176 = MC,_G

139 MCVKG

03O9 MGIKG

15 1 = MGIKG

13_ MG_KG

0 _45 MG/KG

00173 MGtKG

0 O?47 = MCqKG

C_69 MC_KG

1 O7 _G_KG

0 0633 . MG_G

0089 MGIKG

OO223 MG_KG

2 O3 = MC_KG

0 ¢64 MG/KG

096 MG/KG

0068 _ MCdKG

0914 = MG/KG

00_09 MC_KG

342 = MGtKG

0 O992 MG_G

0 159 MG/KG

0 t79 = MCdKG

0021 _IGIKG

0 161 MG_G

OO145 MG/KG

OO941 = MC,_G

0399 MC,_ G

0 c_57 = _GIKG

0322 MGIKG

0 O82 MGIKG

0 O74 = MCVKG

0 I Z4 MCVKG

770to770 FRICHLOROE_HYL_N£ (TCE) 00_SZ

440_440 _ 1 2 2.T_ _P,ACHLORO ETHAN_ _?
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TABLE I_

Subs urface Son Samples Excee_n 9 VOC Groundvr_er protect_n Crlt er_. Disposal Area

Rev 1 Memp_ D epotOust F,_# PJ

Statlo n B°rmg
Number" I_pIh I_nge

SBLC& SB2S 440 Io 440

$SL_ SB4._ 750_750

SSL_ $B_S 470 to 470

SBLC8 80 to 100 rRICHLOROETHYLE_IE (l_)

SBL_ 140 to 160 _ 12._.TfflI_CHLOROE I_t_IE

_L_ 140 to 160 "RICHLOROETHYtENE (TCE)

SBLCI3 280 to 3O 0 _1_. 2. I_ TI_CHLORO E I_ANE

SBLCB 280 to 300 RtCHLOROk_HyLENE _ICE)

SSLC8 U0 _o 100 "F_CHLO_ETHyLENE (TCEI

SBL_X; 1401o160

SSLCD B 0 to 100 I 2.2.TE INACNLO ROEIH_'I E

SBLCD 80 to IO 0 I 2.TRICHLORO f II_E

SBL_I 80 to 100 _ICHLOROETHYkENE (T_.E)

SBLI;D 140 _ 16 0 12.2.T_'_tACI_OROETH_'IE

SSL_ 140 _ 160 _I,2-T_I_L_OETH_IE

._L_ M 0 _ 160 _I_C HL_OEntYI_NE (ICE)

_L_ 28 O _ 3O o t _.2-TE IItACHLOROE_E

SBLCO 280 to 3O 0 ,1.2._CHLOR_II_NE

SBLCO 280 to 300 _ICHLOI_E_tYLENE (ICE)

SBLCF 280 m 3O 0 INICItI_ORO_YLENE (rCI.)

_LDA 280 _o 3O 0

SBLDB _40 to 160

SSLDC _4 0 to 160 _C._OROETtI_ENE (rCE)

SSL_ 280 _ :_/0 TRICI_LOROETHYk_E (TCE}

SSL_ 2110 to 300 TRICh_OROErHYL_IE _r_}

SSkDD 280 to 3O 0 CHLOROFORM

SBI_F 280 to 30 O I_!IC_I_ONO_5%£NE _TGE)

$Bt_ 1401_160 1,1,22.T_'I_tLO ROETH.e_t E

._IL_ 140 _ 160 INICHLOROEDtYI_ENE _C.E)

SBL_ 2_ o to 300 ritlCHLOROE_'YLENE [fC_)

_LEE 8o_1oo 1.1 _.2 TE_.CHkOROEIH._ E

SSI_E 80_100 I I 2-TRICHLOROETHANE

SSkEE 80 _ 100 M_L_'._I. CHLORIDE

SBt/'E 80 _ _00 TET_HLC_OETI-_U: NE(IN;E}

$BI_E 80 to 100 TRICHLOROEI HYLENE lICE I

SSkEE 80 t_ 100 VINYL CHLORIDE

SSI_E 140_160 I 1 o2.2-TE_ILO ROETHANE

SBI_E 140_160 1 1431CHLOROE_IENE

SBLEE 140_160 1,2-0_C HkOROE_I_NE

$BI_E 140m160 ME INYI_NE e.HLO RIDE

SSI_E _40_1_D IRICHLORO ETHYL_E (TCE)

SBLEE _40t_160 V1N'O- CHLORIOE

SBLEE 280to_0 _ I 22=IET_.CI_OROE r_t_NE

SSLEE 280 to 3110 TOTAL 12_)ICA_LOROE THENE

S81_£ 28 0 to 3O 0 fRI_LOI_OE1H',_£NE (TCE)

SBI_E SB_ 50 m 50 VINYt C_ILOR_E

SSI_E $BI 670 to 670 1 I _2-TETR_tLOROETH_I E

SSLEE _1S _40_0 _/INYL _LORIOE

SBI_F 140_t60

SSLEF 280 to 3O 0

SSI_G II0_100

SBI_G 80_100

$BLFG 80 Io 100

$BLFG f40 _ 160

SBtFG 1401,160 _HLORI_ORM

Parameter Name Concentration

rPJCHLOROET_YLENE [TC6) 047

I 2.2 TE_rRAC_LOROE_HANE 18

I 122=TETRAC_-OROETHAM E 0 _3

I 22-TETRACHLOROETHANE

O68

0 OO3

0_

0 O27

t3

047

OOO7

16

0O34

19

25

OO75

49

091

O1

39

1 1 2.2-TETRACHLOROETHAN E 0004

_,1 _. 2-TE I_J_Ct_=OROETHAN E 0003

O073

0 47

0 59

0 55

0 85

0 093

0 OO3

011

00TI

160

2

0031

44

460

2

46

22

005

0 046

0039

210

7

OOO9

019

O027

0 O552

0153

0074

1 1 2.2.TE CRACF_OROETHAN E OO32

1 1 22-TETRACHLOROETHANE OOO4

CAREON TETRACHLORIDE 6 8

CHLOROFORM 14

_E]_YLENE CHt OF_IOE 0 036

CARBON TETRACHLORIOE 0 36

14

Qualifier

,=

J

J

=

J

Un_

MG_G

MG_G

_G_G

MC._KG

_G_G

MG_G

_G_G

_C_KG

MC.*KG

MG_G

MG_KG

MG_G

MG_G

MC_G

MG_G

MG_G

MG_G

MG_G

MG,'KG

MG_G

MG_G

MG/KG

MG_KG

MG_G

MG_KG

MG_G

MG/KG

MCVKG

MG/KG

MG/KG

MG/KG

MG,_G

MG,_G

MG_G

MG_G

MG_G

MG_G

MG,KG

MCqKG

MG/KG

MG_G

MC_XG

MG_G

MG_G

MC./KG

MG_G

MG_G

MG_G

MG_G

MCqKG

M_KG

M_KG

MG_G

MG/KG

MC,/_G

MG,_G



702 4_0

Figures



702 46i

"U

U.

a

0

Q
N

-o

b.

C3

C_

0

_r

o

8

<

• -...............................-.::-:--:--_.__.z.......
T-_.......[.................:.....:---_......................-7.........L:_.

N

A

LEGEND

..... DUNN FIELD PERIMETER

AREA EXTENTS

FIGURE 10-1

RI He_t_ lS_O

Area Designations at Dunn Field
Rev 0 Memphis Depot
Dunn Field RI

CH2MHILL



g%l

f

%

_ ..,J P___

LLJkl. e"t _

_zg_
--_ Z Zo
__.=o_

J



f

\

÷

÷

÷

÷

÷

©

©

O

O

..I

L_I_

__o

!



to

f

\

÷

÷

÷

÷

_-h j



o

f

\

h

0

_z

z_

_o
_0_

_0_
_.o

÷

J



0

f

0

©

°_Z
_J L_

i i

w

_J_



_0

f

H

H

H
H

H

Z



f
cO
(.D

@J
0

J=
t
0

÷ ÷



@J

r,.

f

\

÷

H
÷

m
H

H
÷

m

wO_
_>0_

_w__>

i

m

÷

H
÷

m
÷ ©

m

J



C_

0

\

÷



o

o

÷

---_÷

÷



f

o

_Z r-_ [

°

©_ -,

0

0

j _ 7

._z_ _
_ 0oF_,, o'

- £,0-- 0 z

!il
- z.,<_

o <_. o

_n_-:_m

0 C'._I --
_Wc,,_

I

Oo_;O0a

I I_:_§_. _ ._,;

_._ __,_ ........_ _ _ o ._ _-_...
_ _ O_ ¸

__ -.,_

0

0

r_-

0 h- 0

o o_ _ co
............. o_ o

uw

, i

A A A

W V w



[,..

e_j

f

'E
o

\

B

÷

m
÷ ©

J



702 474

I\



702 475

11.0 Baseline Risk Assessment for Disposal
Area

11.1 Human Health Evaluation for Disposal Area

The Disposal Area consists of a mowed grassy area west of the railroad tracks and is
approximately 21 acres in size. The exposure unit assumptions used are described m

Section 7.0. The Disposal Area was previously investigated by taking soil-gas measure-
ments Soil samples for chemical analysis by EPA methods were collected from the areas

with the kughest soil gas readings. Additionally, groundwater was monitored extensively by

re-sampling the existing wells and by installing and sampling new wells (2000-2001) for
chemicals detected in subsurface soil.

Figure 11-1 presents the two exposure units within the Disposal Area: (1) the Area-wide

exposure unit and (2) the surrogate site selected based on the highest PRE value. This
approach is consistent with the Main Installation as well as other areas within Dunn Field.

The Area-wide exposure umt was evaluated for exposures of the current and future worker

populations. The surrogate site was evaluated as a high-end exposure representative for

future industrial and utility workers, and future hypothetical residential receptors Potential

for exposure of offsite receptors to Disposal Area soil and groundwater contamination was
also characterized using the surface soil data for dust-borne chermcal exposure to offsite

residents, and groundwater monitoring data from the offsite downgradient residential

wells. In addition, the soil-to-air migration pathway was evaluated assuming exposure to

subsurface vapors migrating from onsite soils or groundwater to hypothetical future resi-

dential and industrial buildings using EPA's Johnson-Ettmger model. Exposure to indoor

vapors was evaluated separately for different parts of the Disposal Area using data collected

from each of the disposal cells identified as Sites A-F and at surrogate site, Site 61. The
evaluation of the potential contribution of groundwater to air is discussed in Section 15.

Because the groundwater is deeper than the sod contamination, relative risks from this

scenario are expected to be smaller, as noted in Section 15; these values are also presented in
the risk summary tables at the end of this section.

The PRE results, used as the basis for selecting the surrogate site, are presented in
Appendix C.

The Disposal Area is the approximate area thought to contain buried solvent wastes as

identified through field screening techniques (e.g., soil-gas readings). Based on the nature of

historical site use, where wastes were buried below the ground surface, much of the

contamination is in the subsurface. The Disposal Area includes Locations A, B, C, D, E, and

F, as well as Site 61. Landfill/disposal areas occupy a major portion of the Disposal Area. As

described in Section 10, there are approximately 15 former disposal sites in the Disposal
Area that have had limited to no Investigation and information is limited as to the materials

that are buried in each site. These sites have been given priority designation by the
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Mempbas Depot BCT for future remedial action with some investigative action as well. The

BCT has developed the following qualitative risks associated with these sites:

• Buried containers of hazardous hqulds could leak and discharge to the

environment and impact groundwater and any selected groundwater remedy(s)

Buried containerized hazardous liquids could be accessed through future

intrusive activities and cause immediate injury to human health and release to
the environment

• Buried hazardous solids/residuals that could leach contaminants to

groundwater and/or cause tmmediate injury to human health ff accessed

through intrusive activities

Remedial action objectives for these sites are defined in Section 11.3.

The analysis presented in this section focuses on summarizing the risk assessment results

conducted for all Area-wide surface media and groundwater data. As noted above, Site 61 is

the surrogate site for the Disposal Area (see Table 7-2 and Appendix C). A separate human
health risk assessment was conducted at Site 61 and is included toward the end of this

section. RGOs were calculated for COPCs presenting excessive risks for an industrial

worker, if the calculated risks were above the upper limit of the acceptable range of 104 to

104 within the Disposal Area and/or Site 61 risk estimates.

11.1.1 Selectionof COPCsfor DisposalArea

As previously noted, data collected from consohdated locations, RI sites, and screening sites

were used for the Disposal Area risk assessment. The exact location of buried wastes was

unknown, as potential source areas were created based on anecdotal reports. Therefore,

extensive soil-gas monitoring was conducted for qualitative evaluation, and soil borings

were installed in the areas with the highest sod-gas readings. This area with buried wastes is

identified as the "Disposal Area." The media of interest for the Disposal Area were soil

(surface and subsurface), sediments and surface water (drainage ditches), and onsite

groundwater. The surface water from drainage ditches along the northwest and southern

fence-lmes was sampled. Onsite and offsite groundwater near Dunn Field is discussed in

Section 15. Samples collected from the following areas were used for selection of COPCs:

• Surface soil and subsurface soil samples collected from landfill/disposal areas and along

the boundary of the Disposal Area; and

• Sediment and surface water samples collected from drainage ditches within the Disposal
Area.

The risk evaluation for most of the groundwater beneath the Disposal Area and offsite areas

to the west is discussed in Section 15. The results of the groundwater risk evaluation were

included in the risk summary tables in this section to include potentml cumulative nsks

from use of the Disposal Area under future land use conditions. The concentrations of all

detected chemicals in soil samples collected in the Disposal Area and the surrogate site were

compared against background values and health-based criteria (i.e., Region III RBC), as
described in Section 7.0. COPCs for surface soil, subsurface soil, sediment, and surface

water, are presented in Tables 11-1 through 11-4, respectively. A more detailed table
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showing human health screening criteria by medium and the results of the COPC selection

screening is provided m Appendix D.

Twenty-eight surface soil samples (0 to 2 feet bgs) were analyzed for SVOCs, 40 samples

were analyzed for VOCs, and 40 samples analyzed morgamc chemicals from the Disposal
Area. Based on an exceedance above background and screening cnteria, the COPCs for the

Disposal Area surface soils are antimony, chromium, lead, thallium, dieldrin, 1,2-DCE, TCE,
1,1,2,2-tetrachloroethane, vinyl chloride, several PAHs, and carbazole.

One hundred thirty-five subsurface soft samples (>2 feet bgs) mcluding multiple depths

from the same locations (up to shallow groundwater) were analyzed for VOCs, 23 were

analyzed for inorganic chemicals, and 27 were analyzed for SVOCs wittun the Disposal
Area. Additional subsurface soil samples were collected from previous high-detection areas
during well installation. The COPCs for the Disposal Area subsurface soils are 11
chlorinated VOCs, 4 metals, and 2 SVOCs.

COPCs for soil column (0 to 10 feet bgs) exposures are a combmation of both surface and
subsurface soil COPCs.

Two samples were analyzed for sediment and surface water in the Disposal Area. The
COPCs for the Disposal Area sediments are arsemc, PAHs, and dieldrin. The COPCs for the

associated surface water samples are benzo(b)fluoranthene, chrysene, indeno(1,2,3-

cd)pyrene, phenanthrene, aluminum, beryllium, and 2-nitrophenol.

Section 15 presents the detailed analysis of groundwater underneath Dunn Field, including
the Disposal Area. Groundwater contamination was detected under a significant portion of

the Disposal Area Based on flow direction to the northwest and west, groundwater plumes
were divided into a north plume and west plume. The west plume is further divided into

the northwest plume and southwest plume because of the difference m the nature of

contamination detected. Thus risks associated with groundwater were estimated for three

separate plumes. All the groundwater samples were analyzed for VOCs, morgamc
chemicals, and SVOCs.

11.1.2 Exposure Assessment for Disposal Area

The regional land use within a 3-rmle radius of the Depot is presented in Figure 2-17. The
historical activities in the Disposal Area can be generalized as vanous landfill and disposal

operations. The following text presents a CSM for the Disposal Area, and potentially
exposed human receptors withm the Disposal Area under current and future land use
scenarios.

11.1.2.1 Conceptual Site Model and Fate and Transport Overview

Figure 11-2 presents the conceptual site (exposure) model for the Disposal Area. Each of the

components of a CSM are discussed below, includmg the pnmary and secondary sources of

contamination, primary and secondary release pathways, mechanisms, potential receptors,
and routes of exposure

The pr|mary sources of COPCs in the soil at the Disposal Area are suspected to be from the
burial of contaminants m the landfills Another form of release is the surface runoff of

pestlades and herbicides from the grassy areas into the ditches.
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Specific migration pathways for VOCs are as a concentrated liqmd from a disposal site,

leachate from soil via water infiltrating from the surface, volatilization into ambient air or

indoor binlding air from surface contamination or subsurface soils after disturbance or

exposure, or, if contaminants exist m surface soil, entrainment with dust particles. Based on

the large number of VOCs identified as COPCs and their presence at relatively high

concentrations in the subsurface sods and groundwater, volatilization and leaching are

perhaps the more prominent rmgration pathways for the Disposal Area. Chemical that tend

to remain bound to soil part:cles (e.g. SVOCs, inorganic chemicals) in the surface soil could

migrate through erosion to low lying areas such as drainage ditches and accumulate in the

sediments. These potential migration pathways were evaluated by sampling various me&a
at the site, and are further discussed below.

To evaluate the potential leaching contribution of sod underneath the Disposal Area,

chemicals detected in surface and subsurface soils were screened against generic soil

screening levels (SSLs). Table 11-2A presents the result of this analysis. Table 6-4 in Section

6.0 provides a more detailed evaluation of the samples collected in Site 22 of the Disposal

Area. Results of these analyses indicate the presence of several CVOCs in the subsurface

soils underneath the Disposal Area that could continue to leach to groundwater. In the 155

subsurface soil samples, 1,1,2,2-PCA was detected m more than 50 samples at levels above

SSL values, considered protective against leaching. Of the 92 TCE detected concentrations,

43 were above levels considered protective against leaching to groundwater. Concentrations

of other CVOCs also exceeded SSLs, although at much lower frequency, m localized areas.

Overall, subsurface soil could serve as a continued source of groundwater contamination

under the Disposal Area.

Since several of these CVOCs are highly volatile, they could migrate vertically upward

through soil pore spaces. Volatilization to the a:r was evaluated using the Johnson-Ettinger
model.

The remaining inorganic, SVOC, and pesticide type COPCs are generally considered

background because they are either naturally occurring inorganic chemicals or they or:gin-

ate from non-point anthropogeinc sources such as facility maintenance, vehicular traffic, or

past railroad operations. Migration of these chemicals in surface soil could occur via surface

runoff and/or dust-borne ermssions. The subsurface tri- and pentachiorophenols are

possibly from buried wood treatment chemicals. If these are mixed with other VOCs, they

could migrate to the subsurface. The subsurface investigations indicate the presence of these

chem,cals in sporadic areas at low concentrations compared to the screening criteria. Such

isolated sporadic presence is not a leachability concern, as these chemicals are limited in

occurrence and not very soluble and thus are not likely to migrate through the loess to reach

groundwater.

Potential exposure points onsite Include areas where human activities and/or ecological

receptor occurrences are hkely, and could result in physical contact with surface soils.
Sediments and surface water are not important media at this s_te, because the drainage ditch

is dry for most of the year and is concrete-lined m some of the areas. Most of the Disposal

Area is inactive and the current human actiwty m this area is expected to be 1rmlted to
maintenance workers performing act:wtles such as lawn-mowing and weed removal In and

around landfill/disposal areas. The potential for direct human exposure depends on the
presence of exposed contaminated soil and the types of actiwties within the contaminated
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areas. Direct human exposure is limited by pavement or grass cover (see Figures 1-2 and 10-
1).

11.1.2.2 Exposure Pathway Evaluation

Much of the surface of the Disposal Area is covered by grass, with a few areas covered by

gravel or pavement. Exposure to soils could occur in the open areas during maintenance

activities. However, for the purposes of this risk evaluation, current and future exposures
were evaluated assuring unrestricted land use and assuming that all so,ls are available for

exposure. The "unrestricted or unlimited land use" is assumed to mean unconditional use,

where there are no restrichons on the future use of the site. This could include constructing

new bulldmgs or drastically changing the landscape, as if no contaminatlon were present
This could include future industrial use with higher frequency and duration of time spent

outdoors, or building a house in a currently paved area. It could also include future use of

the site for residential use. These assumptions provide for a conservatwe risk analysis.

Exposures under future unlimited land use, therefore, assume exposures to varied human

activities such as maintenance workers, industrial workers, and future residential receptors
(CH2M HILL, 1999e). The utility worker scenario assumes that these individuals can work

anywhere m the Disposal Area and, therefore, can be exposed to the larger exposure unit.
However, Site 61 was used as a surrogate, potential RME site to evaluate both the industrial

and utility workers' exposures. These theoretical assumptions were included to evaluate the
site under conservative exposure assumptions.

Based the historical landfill/burial type of activities in the area and redevelopment plan
proposed for Disposal Area m The Memphzs Depot Redevelopment Plan (The Pathfinders et al.,

1997), the Disposal Area is likely to remain light industrial. Potential exposure routes for the

current and future maintenance worker include incidental ingestion and dermal contact
with surface soil, sediment, and surface water, and inhalation of particulate ermssions via

dust from surface soil. Due to the presence of grass cover over the Disposal Area, dust

generation is anticipated to be bruited. In the future if the area is redeveloped, construction
actwities may also expose workers to subsurface soils.

The groundwater under the Disposal Area is not likely to be used, as City water is supplied

for potable and industrial uses in the area. However, for theoretically possible assessments,

future use of groundwater below the Disposal Area is assumed. Thus, future exposures to
subsurface soils and groundwater are evaluated m this risk assessment. Groundwater

reaching offsite areas was evaluated for direct exposures through potable or commercial

use. Additmnally, volatilization of the subsurface contamination (soil and/or groundwater)
into ambient and indoor air were evaluated in this risk assessment.

Additionally, this risk assessment addresses exposures to chemicals detected during site

investigations to date. However, because some of the uncertamty associated with discovery

of buried wastes, future intrusive actlwhes, such as excavations and drilling, may encounter
physical hazards from buried material. Workers involved in excavat,on or other soil

disturbing activities (e.g. utihty worker) could be exposed to such physical or chemical
subsurface hazards.

P I1480711RI RE_=OR]_REV1DUNNFIELDHI REPORT_SECUON] 11SEC/]ONt1 REV_2 DOC 11-5



702 480

MEMPHIS DEPOT DUNN FIELD RI REPORT - REV 2 07/02

11.1.2.3 Potentially Exposed Population and Identification of Complete Exposure
Pathways

Currently, the landfill areas of the Disposal Area are not in use and the facihty is inactive.

Potentially exposed populations under current conditions could be maintenance workers

occasionally cutting the grass. Future plans may mchide a light industrial use for the area

(The Pathfinders et al., 1997) The site is not likely to be used for residential land use due to

buried wastes in the subsurface and presence of groundwater contan'unatlon. Under current

and foreseeable future conditions, potentially exposed receptors could include maintenance

workers, similar to those identified under current land use. In addition, the presence of

buried waste and some amount of uncertainty associated with ldenhflcation all buried

material, the Disposal Area is hkely to remain as light industrial, commercial, or municipal

use only, which would also provide economic benefits to the surrounding community.

Therefore, current and future potentially exposed populations are hkely to be maintenance
and industrial workers.

However, to provide maximum flexibility in future land use considerations, a residential

land use was also evaluated for the Disposal Area. Evaluation of future residential use is

included in the event resulting risks are low or the site is considered for future unrestricted

land use, or if other uncertainties are within acceptable range as part of site risk

management. For conservative risk estimation purposes, future outdoor workers are

assumed to contact soils routinely on a daily basis, during their entire occupational

exposure duration (25 years). A general description of actlwtles to be performed by a

maintenance worker within the Depot is provided in Section 7.0. Although subtle
differences may exists between current and future maintenance workers activities, exposure

assumptions used for maintenance workers are assume to be conservative, in order to

account for the most exposed of the different types of maintenance workers, as discussed m
Section 7.0. The calculation of exposure to future industrial workers use all default

exposure assumptions, m order to represent the relatively highest exposure conditions.

As noted previously, future base redevelopment is expected to focus on hght

manufacturing, so site activities will remain generally industrial. Therefore, potentially

exposed populations are expected to consist of current maintenance workers and future full-
time onsite, industrial workers. It was assumed that the Disposal Area would be converted

to a hght industrial area that would require workers to spend more tLme on the site, with a

higher frequency of visits to the contaminated sod areas. This represents the RME scenario

for industrial land use. Routes of exposure include incidental mgestion, dermal contact, and
inhalat*on of volatile chemicals and dust from surface soils, volatile emissions from

subsurface soils, and ingestion of and dermal contact with sediments/surface waters.
Groundwater underneath Dunn Field is addressed in Section 15. To estimate the worst-case

cumulative exposures and risks, it is assumed that future industrial workers would utilize

onsite groundwater as a potable water source. Exposure factors used were the default

values for industrial workers from the Exposure Factors Handbook (EPA, 1997b) and other

published sources as referenced Ln Appendtx H. Summaries of the exposure factors are

presented in Tables 7-4a through 7-4c.

The CVOCs detected in the subsurface soils under the Disposal Area could become air-

borne. Thus, inhalation exposure to such emissions is a potentially complete exposure

pathway. Because of thetr high FOD m the subsurface sods, CVOCs were included in

estimates of exposure of onsite current and future workers and hypothettcal onsite and

P %148071_RIREPORT_REv 1 DUNNFELD RI REPORIISECTION111SECTION11REV 2 DOC 11



702

MEMPHIS DEPOT DUNN FIELD R[ REPORT - REV 2 07/07

offsate residents. Migration of VOCs in subsurface soils to indoor air was evaluated for

potenhal receptors in the Disposal Area. Furthermore, onsite contaminants leaching into
groundwater could migrate to other onslte and, potentially, offsite areas. As a result, emis-
sions from VOCs in groundwater to indoor air were evaluated for future onsite workers and

hypothetical onsite and offsite residents Ttus is a conservatwe evaluation, as groundwater

under the site is deep (>35 feet), and volatilizataon is hkely to be a minor exposure pathway.

Table 11-5 summarizes potential current and future exposure pathways for the Disposal

Area. Receptors were conservatwely selected to be protective of the relatively lower

exposure receptor populataon for quantitative nsk evaluation for this Area. Appendix E

compares each potential receptor to the selected representatave exposure scenarios. Under

these assumed conditions for exposure under current and future land use, the receptor

groups considered in deriving estimates of exposure and health risk for the Disposal Area
are as follows:

• Current onsite maintenance worker;

• Future onsite commercial/industrial worker; and

• Future utility worker

Future onsite resident (exposures to soil, evaluated as part of the Surrogate Site below):

• Future onsite resident (exposure to indoor VOCs from subsurface soils), and

• Offsite resident (exposure to air-borne VOCs and groundwater, see Section 15).

11.1.2.4 Maintenance Worker

Routine grounds maintenance was evaluated for a maintenance worker in this risk

assessment. A default future maintenance worker is assumed to have a soil and sediment

ingestaon rate of 50 mg/day, for 50 days per year, w_th an exposure duration of 25 years.

The ingestion rate of 50 mg/kg is same as the default value suggested for future industrial
worker. Us eof this ingestion rate _s intended to protect other maintenance workers with less

exposures, as discussed in Sechon 7.0. Dermal contact with soils was estimated for the

exposed skin area (2,679 cm2/event). Dust exposure intake estimations were based on an

inhalation rate of 20 m3/day for a workday of 8 hours/day.

Based on occupational duties, it is assumed that a maintenance worker spends 4 hours of an

8-hour workday in contaminated parts of the Area, therefore, half of the total incidentally

ingested soil is assumed to come from the contaminated soil. Thus, the fraction ingested (FI)

or exposure time (ET) term of the dose estimates is 0.5. Sxte-speclflc factors used for expo-

sure frequency and duration discussed above (e.g., 1/2a workday) are based on best profes-
sional judgment. Based on current occupational actwitaes and the current lack of indoor

facihbes in the Disposal Area, exposure to indoor air is currently an incomplete pathway.

Furthermore, exposure to onsite groundwater through potable use is incomplete due to use
of municipal water supplies. Exposure factors and the rationale for their selection are

included in Appendix H.

11.1.2.5 Industrial Worker

Because recreational land use xs not a certainty, default exposure scenarios were evaluated

for future mdustrml use of the Disposal Area and surrogate site. A default future industr|al

worker is assumed to have a soil and sediment ingeshon rate of 50 rag/day, for 8 hours a
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day, for 250 days per year, with an exposure duration of 25 years. Dermal contact with soils

was estimated for the exposed skin area (2,679 cm2/event). Dust exposure intake estmaa-

tmons were based on an inhalation rate of 20 m3/day for a workday of 8 hours/day.
Groundwater ingestion assumes a dally retake of 1 L/day, for 250 days per year, for an

exposure duration of 25 days. Inhalation exposure to eshmated (using Johnson-Ettinger

model) indoor air vapors from subsurface (softs or groundwater) VOCs was based on an

inhalation rate of 20 m3/day for a workday of 8 hours/day.

11.1.2.6 Utility Worker

A utftity worker exposure is evaluated in both the Disposal Area-wide risk assessment and

the surrogate site risk assessment, due to the widespread subsurface soil contamination at

this Area. In the future, if the site is subject to redevelopment that requires building new

structures and/or installation of underground utilities, construction and utility workers
involved in such activities could be exposed to surface and subsurface soils during excava-

tion. The depth to which these workers have access is assumed to be as much as 10 feet bgs.
Smce the construction actwities are similar to utility maintenance activitaes, except utility

maintenance work could occur more often over a longer duration at a facility, this scenario

was chosen for risk analysis. A utility worker is assumed to have a higher soil ingestion rate
at 100 rag/day, once every other week (25 days/year), for 25 years working at the same

facility. Since the entire area is not uniformly contaminated to the 10-foot depth, about

50 percent of the exposures to soil are assumed to come from contaminated soils, at EPC

levels. All other factors (e.g., body weight, averaging time) are similar to those used for

other worker populations.

11.1.2.7 Landscape Worker

In the future the site may be redeveloped for hght industrial land use. Under such a

scenario, selected areas of the site could be landscaped during the property transition to the

new use. However, exposure of the landscape workers during such transitions is expected

to be of short duration. None of the contaminated areas are planned for landscaping at the

present time (The Pathfinders et al., 1997), so future maintenance workers and industrial

workers are assumed to conservatively represent a landscape worker. Therefore, this

scenario is not included for quantatative risk assessment.

11.1.2.80ffsite Residents

Exposure of offsite residents to contaminants m the Disposal Area is assumed to potentially

occur via two pathways. Contarmnants originatang from source areas within the Disposal

Area may enter groundwater and migrate offslte. Fate and transport and sampling data
support this type of exposure pathway. As a result, risk associated with ingestion of offslte

groundwater from individual offsite monitoring wells was evaluated. Subsurface

volatilization of VOCs in groundwater to indoor air for a future onsite residents was

evaluated by estimating indoor air concentrations using EPA's Johnson-Ettinger model (see

Appendix F) and the evaluation is summar|zed m Table 15-11. In addition, a default
exposure scenario was evaluated for offsite air-borne VOC releases from surface and

subsurface soil contamination m the Disposal Area. It is assumed that air from the Area
could reach the downwind offsite areas. The residents in the area could breathe the an: while

performing outdoor activitms such as gardemng. The offsite resident's exposure to onsite
contaminants m assumed to be through ingestion and inhalation of volatales from
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groundwater use, mhalahon of volatiles migratmg from groundwater into indoor air, and

dust coming from the site. The exposures to such offslte residents were conservatively
evaluated assuming residents m the offsite areas are outdoors most of the day, the wind is

blowing m the same d_rechon at all times, and chemicals are not degradmg with distance.

Residential adults are assumed to have an inhalation rate of 20 m3/day (children 15

m3/day) and are assumed to live in the area for 30 years; children with a body weight of 15
kg hve in the nearby residences up to an age of 6 years. Further details of the exposure
factors are mchided m Appendix H.

The nearest offsite houses are assumed to be about 600 feet (182 meters) from the Disposal
Area, as presented in Section 2, Figures 2-1 and 2-17 The results of the quantitative

exposure analysis (dose estimates), along with the risk calculations, are mchided in
Appendix G-3.

Additionally, offslte monitoring well samples m residential areas were used to estimate

risks from potable use and subsurface emissions into indoor air. The well data were input
into the J-E model. Results of this evaluation are included in Section 15.

11.1.2.90nsiteResidentiaIScenario

The default residential scenario in a risk assessment presents the upper-bound exposure

scenario. Generally, a residential risk scenario is evaluated to provide maximum flexihihty
for future land sue at a site, and for use by site risk managers as a comparative risk scenario

to assess the reasonable maximum exposure m determining risk management decisions for

a site. Thus, the resldenhal scenario is often a hypothetical exposure scenario considered

protechve of unrestricted land use and for site management purposes.

The onsite residential scenario evaluation included a surrogate rote risk assessment (below)

for direct contact with site softs, direct exposure to onsite groundwater, and exposure to soil

column VOCs. In addition, exposure of residential receptors to indoor vapors from subsur-

face soils and groundwater was evaluated using the Johnson-Ettinger model. Although
direct contact with softs and groundwater was not evaluated for residential receptors in the

Area-wide risk evaluation, location-specific (A-F) evaluations of residential receptors to
indoor air vapors were included to prowde a conservative assessment of indoor air risks at

this site. Ingestion of potable water was assumed to be 2 L/day and 1L/day for adults and
children, respectively. An age-adjusted ingestion rate of 1.1 L-year/kg-day was used for a

carcinogenic scenario Dermal exposure was assumed to be through a daily 10-minute

shower. Inhalation exposure to groundwater for potable use was assumed to be eqmvalent

to the ingestion mtake. Inhalation rates for nonearcinogenic chemical-related intake

estimates of 20 ma/day and 15 m3/day were assumed for an adult and a child, respectively.
Further details of the exposure factors are included in Appendix H.

The results of the quantitative exposure analysis (dose estimates), along with the risk
calculations, are included in Appendix G.

11.1.2.10 Exposure Quantification

The EPCs for direct contact exposure were either the UCL 95 percent estimates or maximum
detected concentrations for the COPCs detected m the surface and subsurface soil. The

UCL95 normal value was used m place of the maximum detected value for dieldrin for

surface softs. A description of the UCL 95 percent calculation is provided in Appendix F.
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Appendix G-3f includes the Johnson-Ettinger model output printouts for subsurface soil

VOCs along with the assumptions used for the Soil Tier I model input parameters. The

Johnson-Ettmger model used is provided by EPA at
www.epa.gov/superfund/programs/risk/airrnodel/johnson ettinger.htm. The indoor arr

concentrations were estimated for VOCs using the average detected concentration for the

defined exposure unit (Sites A-F or Site 61). Defining indoor air exposures based on specific

sites within the Disposal Area (as opposed to an Area-wide assessment) allows for a
detailed, and conservative assessment of mdoor air nsk. Where available, site-specific

parameters such as soil properties (e g. soil type as silty clay to sand), depth to

contamination, types of buildings (e.g., basement) were used in the Johnson-Ettinger Tier I
model. Further details of the model input and output prmtouts, and exposure assumptions

are included in Appendix G-3f.

Appendix G includes the Johnson-Ettinger Model output printouts for groundwater VOCs

along with the assumptions used for the Groundwater Tier II model input parameters. The
indoor air concentrations were estimated for VOCs using the average concentration from

the center of the identified plume. Where available, site-specific parameters such as soil

properties (e.g. soil type as silty clay to sand), depth to groundwater, and types of buildings

(e.g., basement) were used m the Johnson-Ettinger Tier II model. Further details of the
model input and output printouts and exposure assumptaons are included in Appendix G.

Section 15 presents the details of the groundwater EPC estimation methods that were used

as input for the Johnson-Ettmger model as well as EPCs used for potable use. The average
concentrations of the wells in the center of the (three) plumes were used as the EPCs for

grotmdwater from each plume for chemicals that occur in plumes (e.g., CVOCs). For other
non-VOC chemicals that do not occur as plumes (e.g., inorganic chemicals), the upperbound

EPC was calculated using the UCL 95 percent estimates for all the wells withm Dunn Field.

In offsite monitoring wells, the groundwater EPCs for the Johnson-Ettinger model were

calculated indiwdually for each well by taking the average concentrations when multiple

rounds of sampling exist.

The estimated EPCs are hsted in Tables 11-6 through 11-9. The dose (retake) was estimated

for each of the complete exposure pathways (see Appendix G).

11.1.3 Toxicity Assessment for Disposal Area

Table 11-10 presents the toxicity factors for COPCs and the WoE classifications for each.

Detailed informat:on on the basis of toxicity classification and the uncertainty associated

with the listed toxicity factors based on the EPA toxicity database is presented in the master

toxicity tables located in Section 7.0, Tables 7-7 and 7-8. All toxicity values used for the
COPCs are chronic values. Acute and subchronic values are deemed inappropriate for use

based on the long-term exposures assumed for dose est|mations.

Toxicity factors for the Disposal Area and the Site 61 soils are hsted m Table 11-10. Oral
CSFs are available for arsenic, dieldrin, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluor-

anthene, carbazole, chrysene, dibenz(a,h)anthracene, lndeno(1,2,3-c,d)pyrene, pentachloro-

phenol, 2,4,6-trlchlorophenol, carbon tetrachlonde, chloroethane, chloroform, methylene
chloride, PCE, TCE, 1,2-dichloroethane, 1,1,2,2,-tetrachloroethane, 1,1,2-trichloroethane, and

vinyl chloride. Inhalation CSFs are available for total chroxmum and the same COPCs as
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above, with the exception of carbazole, pentachlorophenol, and chloroethane. The oral RfD

values are available for aluminum, antimony, arsemc, total chromium, thallium, d]eldrm,

pentachlorophenol, carbon tetrachlonde, chloroethane, chloroform, 1,2-DCE, 1,2-
dichloroethane, methylene chloride, PCE, TCE, and 1,1,2-trichloroethane Inhalation RfDs

were available for aluminum, total chromium, carbon tetrachloride, chloroethane,

chloroform, 1,2-dichloroethane, methylene chloride, and PCE. Oral toxicity factors are

adjusted by the gastrointestinal ABSc_ factors for comparisons with dermal intake estimates.
These values were presented in Table 7-10.

Oral toxicity factors were adjusted by the gastrointestinal dermal absorption (ABSG0 factors

to account for relative differences in absorption between dermis and gastrointestinal tract.

These adjusted dermal toxicity factors are used for comparisons with dermal intake

estimates. These values can be found in Section 7, Table 7-10. Twenty-one carcinogenic and
10 noncarcinogemc inorganic and organic chemicals were identified as COPCs at the

Disposal Area. All of the chemicals were analyzed for their potential toxicity contribution to
represent the combined effect of all site-related chemicals.

The toxicity equwalency factors (TEFs) for various carcinogemc PAHs were selected from

EPA Region IV and EPA's provisional guidance (EPA/600/R-93/089) and can be found in

Section 7, Table 7-9. They were selected and applied to the toxicity factor for benzo(a)pyrene

(B(a)P) to estimate risks from individual PAH compounds. Alternatively, TEFs may be

applied to the concentration of individual PAH compounds to convert them to B(a)P
concentration, a practice recommended by EPA Region IV. However, since other less toxic

PAils often occur at higher concentrations than B(a)P, to present individual contributions to

the total risk, TEFs were applied to the toxicity factors.

EPA RAGS guidance recommends discussion of chemicals without toxicity factors. Of the
COPCs, only lead did not have toxicity criteria However, lead was addressed to evaluate
levels remaining at Dunn Field. When a lead concentrahon exceeded the residential

screening value for direct exposure, soil target concentrations protective of an adult worker

were calculated using EPA's Technical Review Workgroup (TRW) recommended lead

model (USEPA, 1996a). Also, site soft lead levels were compared with Integrated Exposure

Uptake Btokmetic (IEUBK) model-based values for protechon of residential children, as if

the site were to be used for unhmited land use purposes.

11.1.4 RiskCharacterization for DisposalArea
The methodology used for risk and HI calculahons is described in Section 7.0, and risk and

HI calculations are included in Appendix G3. The carcinogenic risks and noncarcinogenic
HI results from Appendix G are summarized m Tables 11-11 and 11-11A. A set of

histograms of the risks and His is presented m Figures 11-3 through 11-6. The Disposal Area

was evaluated as one exposure unit with the excephon of indoor air exposures (see Section
11.1.2 9). A separate analysis for the surrogate site is included below. Workers and residents

were assumed to have uniform exposures, and the EPCs were assumed to be present over

the entire surface area of the Disposal Area. These are conservative assumptions since some

of the areas are covered by gravel and/or pavement (see Figures 1-2 and 10-1), restricting
direct contact with soil. Future users of the Disposal Area (industrial or residential

receptors) are assumed to use site groundwater for potable purpose.
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The surface soil ELCR to an onsite maintenance worker at the Disposal Area was estimated

to be I x 10-6, which IS within the acceptable range of I to 100 in one million (10 .6 to 104). The

noncarcinogenic HI of 0.006 is well below the standard threshold of 1.0. Given the

conservatism inherent in the assumptions and parameter values used in this analysis, these

results suggest that no significant risks of adverse health impacts exist at this site for

maintenance workers from exposure to surface soil

The ELCRs from sediment and surface waters to a maintenance worker from the Disposal

Area are estimated at 1 X 10-6 and 2 X 10-6, respectively. These carcmogenic risks are within

the acceptable risk range of I to 100 in one million (1@6 to 10-*). Surface water risks are

primarily due to PAHs. The noncarcinogemc His are estimated to be 0.001 and 0.0003,

respechvely. Thus, maintenance worker exposure to the site sediments and surface waters is

not a concern, given that the risks and His are below acceptable limits. Also, the surface

water COPCs could be from suspended particulates in the rainwater, as these constituents

are not very soluble and thus are not expected to be present in the water.

Combined risks from soil, sediment, and surface water exposure pathways for the
maintenance worker resulted in a total ELCR of 4 x 1@6 and a total HI of 0.008. The

cumulative surface media exposure is within acceptable limits, as stated above.

The ELCR to a future onsite industrial worker from the surface softs at the Disposal Area

was estimated to be 9 x 1@6, primarily due to arsenic, benzo(a)pyrene, and dieldrin. The

estimated risk is within the 1@6 to 1@4 acceptable range typically considered adequately

protective of public health. Total noncarcinogenic HI was estwnated at 0.06, which is well
below a value of 1.0. The risks from combined soils from the soil column are estimated at 6 x

10-6, and His are estimated at 0.03, which are less than those from surface soil exposures

alone and are, therefore, not included in the total risk calculations. Exposures to the ambient
air VOCs from subsurface soils to future industrial workers in the area are estimated to be

2x 10-s, and the HI is at 0.3.

The potential risks to a future worker from potable use of site groundwater from the North

plume is estimated to include an ELCR of I x 1@4and an HI of 0.9 (mostly from inorganic

chemicals). Contribution to indoor air presents negligible risks (7 x1@6) and HI (0.00005).

The risks from exposure to the Northwest plume is estimated to include an ELCR of 3 x 103

and an HI of 6.3 (TCE and chloroform). Again, indoor air risks (7.7 x1@6) and HI (0.0002) are

negligible. The risks from exposure to the Southwest plume are estimated to include an
ELCR of 5x1@4 and an HI of 7. The indoor air risks were at 1 6X1@6 and HI at 0.00002.

The estimated ELCRs to an industrial worker from the Disposal Area sediment and surface

waters are 5 X 10-6 and 8 X 10 -6, respectively. Both are within the acceptable risk limit range
of 10-6 to 104. Both risks are primarily due to PAHs. The noncarcinogenic His are 0.005 and

0.001, respectively, both of which are well below 1.0. Thus, the sediments and surface waters

do not pose a health threat to future industrial workers, despite the conservative exposure

assumptions used.

Combined risks from soil, sediment, and surface water exposure pathways for the
industrial worker resulted in a total ELCR of 4 x 10-5 and a total HI of 0.4. The cumulative

surface media exposure is within acceptable hmits, as stated above. The eshmated ELCR to

a future utility worker from mixed soils from the surface and subsurface (soil column) is 3 x

10-6, this risk is within the acceptable risk limit range of 1@6 to 104. The noncarcinogenic HI
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is 0.03, which Is well below the target value of 1.0. Thus, the utlhty worker exposure

scenario does not mdEate a health threat to future industrial workers, despite the
conservative exposure assumptions used.

The indoor air nsk estimates for an industrial worker assumed to spend the workday
indoors are presented m Table 11-11A. The ELCR for an industrial worker at Sites A-F

ranged from 5 x 10-_ to 4 x 10 -5, which are within the acceptable limits. The noncarcinogenic
HI ranged between 0.001 and 3.4. Only Site E within the Disposal Area (HI=3.4) exceeded

the acceptable HI of 1.0. This shght exceedence of the acceptable HI at Site E is
predominantly due to total-l,2-dichloroethene.

The risk estimates for inhalation of air originating from the Disposal Area subsurface

groundwater to an onslte worker are well within acceptable limits (<1 in a rmllion). Offsite
pubhc exposures from these subsurface groundwater VOC emissions to ambient air are
expected to cause much lower risks and HI.

The onsite and offsite residentml groundwater exposures were evaluated as part of the

groundwater risk assessment in Section 15. The residential scenario is evaluated as part of
the surrogate site discussion below.

11.1.5 Health-based Evaluation for Lead

The maximum observed lead concentration in surface soil at the Disposal Area is

789 mg/kg, with an estimated arithmetic mean of 94 mg/kg. Both concentrations, except the

maximum, are below a residential exposure-based screening level of 400 mg/kg, and all
concentrations are below an industrial worker exposure-based target concentrat*on of

1,536 mg/kg Thus, the observed lead levels at the site are not expected to pose health
hazards.

11.1.5.1 Uncertainty Analysis

Section 7.0 presents the general concepts and sources of uncertainty at a given site. The

following are some of the major points pertaining to the Disposal Area

11.1.5.2 Contaminants of Potential C0ncern

Data were collected from 1996 to 1999. Many of the COPCs, such as PAHs and metals, were

also detected in background soils. Dieldrin was not used in the landfill/disposal operations;

however, they pesticides were applied as part of routine maintenance of the gassy areas,
which are not directly related to the site operations w,thin Dunn Fzeld Likew*se, sltewide

data statmtical evaluations indicated that the contaminants were similarly distributed m the
background samples.

11.1.5.3 Exposure Assessment

There are no routine exposures under current condlt*ons other than occastonal maintenance

act]vities. Most of the area within the Disposal Area is paved or grass-covered. Some of the

samples collected were adjacent to paved areas, which were assumed to be readily available

for exposure. There are no human receptors m the Disposal Area, as mentioned prewously.
This site is generally not regarded for poss]ble residential use without significant structural

changes to the landfill/disposal areas. Future land use for the D*sposal Area is expected to

remain hght industrml. Utility and future industrial worker exposure to the subsurface soil
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becoming surface soil is a conservative risk eshmation scenario that would apply to the

surrogate site where compounds were detected in subsurface soil.

Most of the quantitative exposure values such as exposure frequency (EF) and duration (ED)

are assumed values, and actual likely exposure of a receptor is not known. Most of the

uncertainty within risk assessments is attributable to this exposure quantltation step.

The EPCs estimated using several of the default assumptions as *nput factors for the

Johnson-Ettinger model likely produce a conservative estimate of the potentml emission

from deep soils.

11,1.5.4 Toxicity Assessment

The toxicity criteria used are those recommended by EPA through the toxicity databases;

therefore, the uncertainty associated with the toxicity assessment is pre-determined by the

methods used and the studies selected by EPA m calculating these toxicity factors. The

quantitative uncertainty factors (UF) associated with toxicity factors are included m the

master toxicity factors tables (Tables 7-7 and 7-8). Some of the primary sources of

uncertainty are listed here. Most of the toxicity factors are based on studies from animals

extrapolated to humans using arbitrary assumptions (e.g., UF, or modification factor [MF]),

which introduces a major uncertainty. In extrapolating from carcinogenic dose to estimate

slope factor, no threshold for toxiclty rs assumed. Some of the metal toxicity factors are

based on evidence of toxicity from occupahonal exposures (e.g., chromium) involving a

high level of exposures to chromic acid fumes and air-borne particles Apphcation of these

data to environmental exposures introduced substantial uncertainty.

11.1.5.5 Risk Characterization

As noted prev*ously, the risks and hazards estimated m this assessment are conservative.
Several scenarios were evaluated to simulate possible alternat|ve future land uses for the

Disposal Area The fact that samples were collected from biased locations within suspected

past activity/spill areas as defined by the soil gas survey adds to the conservatism of the

estimates. Thus, the areas represented by each sample in the combined assessment at the

Disposal Area level represent the areas of highest contammahon within the site and Area.

11.2 HumanHealthEvaluationfor Site 61

A 1-acre area around SB61A, assoc*ated with Site 61, is selected as the surrogate site. The

data collected within this 1-acre area is used to represent the risks and His from Surrogate

Site 61 for the Disposal Area. This site is selected because sampling point SB61A resulted in

the highest human health risk ratio during the PRE (see Appendix C-2). The PRE risks are
primarily due to arsenic and PAHs in surface sorls at this site. Site 61 is addressed

exclusively below as a surrogate site for the Disposal Area.

11.2,1 Selectionof COPCsfor Site61

Five of the samples from this area were analyzed for PAHs, and seven were analyzed for

inorganic chemicals from the surface soil (0 to I foot deep). The maximum detected

chemical concentrahon within this data group was compared against background

concentrations and the RBCs for direct exposure, as well as groundwater protection
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concentrations (SSLs) for COPC selection. Twenty-four samples were analyzed for VOCs,

and 13 were analyzed for inorganic chemicals from surface to deeper sod (0 to 10 feet)
samples, (duplicate samples included). The maximum detected concentrations were
compared with the background concentrations and SSL criteria for COPC selection.

The COPC selection indicated that surface soils at the site contained arsenic, antimony,
thallium, and PAHs exceeding the background levels and/or comparison cnteria (see Table

11-13). The PRE indicates arsenic as the primary risk driver (Appendix C-2) in surface soil.

The mixed soils (column 0 foot to water) contained the same constituents plus several VOCs
(see Table 11-14).

11.2.2 ExposureAssessment for Site 61

Figure 11-1 depicts the site and its relative location within the Disposal Area. Figure 11-5
presents the conceptual site (exposure) model for Site 61.

11.2.3 Potentially Exposed Human Populationand Identification of Potentially
Complete Exposure Pathways

Dunn Field has been inactive since the closure of the Depot. There are no potentially
exposed populations under current conditions specific to ttus site. Under assumed future

use conditions, maintenance workers for the Depot involved in weed control and other

maintenance-related activities could be present for limited periods of time.

Potentially exposed populations under future land use are unknown at this time On the

basis of The Memphzs Depot Redevelopment Plan (The Pathfinders et al., 1997), it IS likely that

Site 61 will be used in the future for light industrial operations. Under such a scenario, hkely
future receptors are also site maintenance/mdustrial workers, with longer duration of

exposure, and more frequent visits. Future residential use of this site is not likely, due to the
site's historical use as a landfill/disposal area. Hypothetical future residential exposures

were evaluated as the worst-case exposure scenario for comparison purposes and to provide
a basis for unrestricted land use, if appropriate, in risk management decisions. A detailed

list of exposure factors and the rationale for their selection are included in Appendix H.

Subsurface soils were evaluated for direct exposure of a future utility worker and an

industrial worker. These scenarios are based on the assumption that, in the future, if the

contaminated subsurface soil (0 to 10 feet bgs) is disturbed (e.g., for installation or main-
tenance of underground utilities), utility workers or future industrial workers in the area

could be exposed to contaminated subsurface soft. A summary of exposure pathways for
Site 61 is included in Table 11-15.

A UCL 95 percent concentration was estimated for EPCs for surface soil (0 to1 foot) and
subsurface soil (0 to 10 feet) data for the COPCs identified The EPCs for subsurface soil for

the UCL 95 percent were estimated by combining samples collected from 0- to 10-foot

depths (assuming future soil conditions ff surface and subsurface soils are mixed during
construction/excavation activities). The EPC defaulted to the maximum detected

concentrations for all COPCs in surface softs, possibly due to the relatively small sample

size, and a variation in concentration levels between the samples. However, the EPCs for
direct exposure-based intakes for the soil column were based on UCL 95 percent estimates
on the mean concentration. The input concentration values for the ambient and indoor air
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emission estimations are the average detected concentrations in the soil column. Indoor air

EPCs were estimated using the appropriate model as described m Section 11.1.1.1 These

values are listed in Tables 11-16 and 11-17, and the estimation methodology is described in

Appendix G (soils) and Appendix G-3 (air). The dose (retake) was estimated for each of the

complete exposure pathways. The dose estimates are included in Appendix G

Additionally, groundwater contamination detected under the Disposal Area was evaluated

for future residential potable use. Each of the three VOC contaminant plumes was evaluated

separately.

Table 11-10 presents the toxicity factors for COPCs identified at Site 61

11.3 Risk Characterization for Site 61

The carcinogenic risks and noncarcinogenic His are summarized in Table 11-18. A set of

histograms is included in Figures 11-8 through 11-11. The ELCRs and His were estimated

for a future industrial and a utility worker, as well as for a hypothetical residential adult and

child scenario. A set of histograms is also included in Figures 11-12 through 11-13 for the
ELCR and HI for indoor air exposure of subsurface soil VOC volatdlzatlon for the future

onsite worker and hypothettcal residential adult and child scenarios.

The carcinogenic risks for an outdoor industrial worker exposures to Site 61 surface soil
resulted in an estimated risk of 3 x 10.5 and a noncarcinogemc HI of 0.6. The majority of the

risk is from inhalation exposures to volatile COPCs and from ingestmn exposures to

antimony, arsenic, and PAHs. This worker scenario assumes a full workday exposure,

250 days per year, for an exposure period of 25 years. Assurrang future potable use of site

groundwater by this receptor, the ELCR and HI for exposure to site groundwater are I x 104

and 0.88, respectively (Table 11-18).

The combined pathway ELCR and HI for a future industrial worker assumed to spend the
workday indoors (office worker) at Site 61 are 2 x 104 and 6, respectively. The ELCR exceeds

the acceptable risk range due to ingestion of arsenic and chlorinated solvents in potable

groundwater and from inhalation of chlorinated solvents from subsurface soils. The

noncarcinogenic HI exceeds acceptable hmlts and is due to total-l,2-dichlorethene intruding

to indoor air from subsurface soils (Table 11-18).

Exposures to a utility worker assume surface and subsurface sotl mixed during excavation.

Exposure of the utility worker resulted in an ELCR of 2 x 105 and noncarcinogenic HI of 0.2.

Both carcinogenic and non-carcinogenic health risks are well below acceptable hmits of 10-6

to 10-4and 1.0, respectively. Thus, excavation-type activities do not pose a health threat to

these uhlity workers.

The total ELCR to future hypothetical onsite adult and child residents at Stte 61 was

estimated using age-adjusted soil ingestion, dermal surface area, and inhalation rate factors.
The estimated cancer risk from all medm is 1Xlff 3 , which exceeds the upper-bound limit

on the acceptable range of 10-s to 104. A separate child cancer risk was not estimated

because the adult risk represents a time-adjusted exposure. Risk is associated with drrect
contact exposure to surface soils, ingestion and inhalation exposure from potable

groundwater, and indoor air vapors migrating up from subsurface softs The indoor air

exposures to a future resident are estimated at an ELCR of 5 x 104 . Ingestion of

P _148071',RI R_I_REV 1 IDUNNFIELDRI RF_R P,SECTION111SECTION1| REV_2 DOG 11-16



702 491

MEMPHIS DEPOT DUNN FIELD RI REPORT - REV 2 07KI?

groundwater results in an ELCR of 5E4 and direct contact with sods results in an ELCR of

2E-4. The total noncarcinogenic health hazard was estimated to be an HI of 25 for an adult

and an HI of 94 for a child. The HI exceeds unity for all exposure routes for both receptors

For a residential adult, HI for indoor air, groundwater ingestion, and direct soil contact are

25, 2.1, and 1.0, respectively. For a child, indoor air HI is 75, groundwater ingestion is 5.7,
and direct contact with soils is 14. Both cancer risks and non-cancer hazards exceed

acceptable levels.

The risks and HI from potable use of groundwater under the Disposal Area were highest for

the North plume. This plume is assumed to be a potable water source for receptors in Site

61 and are included in the total receptor risk and HI estimates for these receptors to provide

a reasonable estimate of upper-bound risk that could be encountered by current and future

receptors at tins site. The ELCR was estimated to be 5 x 10_ for an age-adjusted adult
(exposed for 6 years as a child and 24 years as an adult); and the His for an adult and a cinld

are 2.5 and 6.0, respectively. The risks and HI for indoor air exposures from subsurface
volatiles entering indoor air are at 1.8 x 10-7, and HI is 0.0001 for an adult and 0.0002 for a
child.

Overall findings for the Disposal Area indicate that cumulative risks from surface media

and groundwater potable use are unacceptable, due to the presence of chlorinated solvents

in the groundwater. Indoor air risks from groundwater are neghgible, although localized

subsurface soil concentrations in Surrogate Site 61 indicate unacceptable indoor air
concentrations for future unrestricted use.

Uncertainties associated with tins risk assessment are similar to those listed m the Disposal
Area risk assessment subsection (see Section 11.1.4). The estimations for a future industrial

worker resulted in acceptable risk limits for direct exposures to soil. Indirect exposures

through inhalation of VOCs from subsurface soil to an indoor worker are not acceptable.
Therefore, RGOs were estimated for subsurface soil in order to reduce indoor air VOC levels

for future unlimited land use (see Table 11-12).

The remedial action objectives (RAOs) identified based on the risk assessment results for the

Disposal Area are listed m Table 11-19. This table also includes the risks associated with the

15 priority disposal sites.

11.4 Environmental Evaluation for Disposal Area

1t.4.1 Introduction
An ERA was conducted at the Disposal Area to evaluate whether contaminants detected in

surface soil potentially pose adverse ecological effects to terrestrial receptors. The Disposal

Area consists of the pits and trenches in the northwest portion of Dunn Field where subsur-

face disposal of hazardous and nonhazardous waste matenals occurred. The Dmposal Area

is completely open with a ground cover of routinely mowed grass and, therefore, prowdes

poor quality habitat for terrestrial wildlife. The large maintained grassy areas, however, can

provide foraging habitat for terrestrial awan species that feed on soil invertebrates. There

are no aquatic habitats in this area. EPA ERA gmdance (USEPA, 1997b) recommends a

screening-level ERA for risk management decisions. Although the Disposal Area does not
provide slgnificant terrestrial habitat, a screening-level ERA was initiated to aid in risk
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management decisions. This ERA was conducted in accordance with the Ecologlcal Risk

Assessment Guidance for Superfund" Process for Desigmng and Conducting Ecological Rzsk
Assessments (Process Document)(EPA, 1997b). Steps 1, 2, and 3 of the EPA ERA model were

completed, as summarized in Section 7.8.

11.4.2 Step 1: Screening-Level Problem Formulation and Effects Evaluation

This is the initial step in the ERA and includes all the elements of a problem formulation

and ecological effects analysis, but on a screening level. The results of this step support the

exposure estimates and risk calculation in Step 2.

11.4.2.1 Environmental Setting and Contaminants at the Site

The environmental setting at the Depot is descnbed in Section 2. An ecological assessment

checklist was completed as described in the Process Document (USEPA, 1997b) and is

provided in Appendix J. Site characteristics most relevant to the ERA are discussed here.

The Disposal Area is a currently inactive portion of Dunn Field that is covered by mowed

grass and has no trees or water bodies. The area IS open with a relatwely level terrain that is
maintained, large drainage swale that occurs near the southwest corner of the Disposal Area

discharges to the western fenceline through Outfal1010; however, this swale does not retain

water following storm events. The site is surrounded by a sparse residential area to the

north (beyond the perimeter fence), by Dunn Field property to the east (Northeast Open

Area) and south (Stockpile Area), and by an actwe warehouse and MLGW substation

opposite the west fencehne. Overall, the maintained terrestrial areas provide insignificant

ecological habitat for plants or animals. This site is expected to be developed into a light

industrial area; therefore, no future improvement m wildlife habitat quahty is expected.

A few urban adapted wildlife species have been observed at Dunn Field. Species observed

at Dunn Field that may occur in the grassed Disposal Area include red fox, northern

mockingbird, American kestrel, boat-tailed grackle, European starling, mourning dove,
common bobwhite, rock dove, and killdeer. It is possible that other small mammals (e.g.,

mice, shrews, rabbits), birds (e.g., American robin, sparrows), and reptiles (e.g., five-lined

skink, eastern garter snake) may also occur at the site. The entire facility is fenced, thereby
reducing use by large mammals (e.g., whitetail deer). Overall the terrestrial habitat within

the Disposal Area is of poor quality and provides limited habitat value for terrestrial
wildhfe.

There are no wetlands onsite, and no state or federally listed or proposed endangered or

threatened species are known to inhabit the area of the site (TDEC, 1996; USFWS, 1996-

Appendix T).

Land use within a 1-mile radius of Dunn Field is highly developed and is primardy

residential or industrial. A few undeveloped and isolated forested areas also occur m the

general area. The largest is located to the north of Dunn Field at Person Avenue and Rozelle

Street. Other areas are located south of the Main Installation along Ball Road and Ketchum

Road m the vicinity of the Orctud Manor Apartments and east of the Main Installation on

Dwight Street. Large undeveloped forested and grassed areas associated with the flood-

plains of Nonconnah Creek and its tributaries occur at least I mile to the south and west of

the facility.
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Surface soil sampled in the Disposal Area is the medium to which terrestrial ecological

receptors could be exposed and is, therefore, the only medium evaluated m flus ERA. A list

of media COPCs at this site is provided in Section 6.2. These generally include many metals

and organic compounds (pestacides, PCBs, PAHs, and volatdes)

11.4.2.2 Contaminant Fate and Transport

An overvzew of contaminant fate and transport of chemicals detected at Dunn Field is

provided m Section 6.0. The pathways most significant to ecological receptors are presented
here.

Chemicals present in surface soils of the Disposal Area will likely remain in place over time

because they are expected to be bound to the sod particles and soil orgaruc carbon. There is

a low potential for COPCs detected in the surface soil to migrate via storm water runoff

overland into the drainage swale near the southwest corner of the site due to the grassed

nature of the site. This swale is dry during most of the year. There are no valuable habitat

types Immediately offsite that would receive transported site-related chemacals.

The classes of chemicals found at the site include morganics, pesticides, PCBs, PAHs, and
volatiles.

The toxicity of metals and other inorganic constituents in the environment depends of the

specific element and the environmental form in which it is found. A number of inorganic

elements are essenhal in small amounts for animal nutrition because they are an integral

part of at least one enzyme. Examples include arsenic, calcium, chromium, copper, iron,
magnesium, manganese, potassium, sodium, and zinc. Nevertheless, some of these essentml
elements in high concentrations can produce toxic effects in wild birds and mammals.

Specific considerations in regard to inorganic chemical behavior in the terrestrial

environment are summarized as follows (ICF, 1989)"

• Plant roots are not entirely selective in extracting substances from sod. The roots of a
plant extract essential and nonessential chemicals.

Soft pH is often the most important factor affecting the transfer of heavy metals to

plants; metal solub|lity generally increases by a factor of 10 as pH decreases by one unit.

Metals with strongly pH-dependent solubihty and mobdlty include manganese,

aluminum, copper, nickel, lead, zinc, and possibly arsenic The availability and tox|city
of chrommm to plants appears to increase as soil pH increases.

Ingestion of plants can be an important exposure route for some metals Zinc, cadmmm,

manganese, selenium, and boron are easily absorbed and translocated to food-chain

plant tissues, while others such as iron, lead, mercury, alummum, chromium lIl, and
sdver are not easdy adsorbed and translocated.

Several metals are toxic to terrestrial plants at concentrations m edible tissues that are

below those toxic to animals that might ingest them. This effectively creates a sod to
plant toxicity barrier for chromium III, copper, iron, nickel, lead, arsenic, boron,
vanadium, and zinc.
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• Contaminated invertebrates facilitate metal uptake in predatory species in a form that
can exert toxic effects. Results of field studies indicate that invertebrates can accumulate

metals in their tissues at varying concentrahons without toxic effects.

Specific conslderahons m regard to inorganic chemical behavior m the aquatic envxronment,

and the mobdlty of metals in aquahc food chains, are summarized as follows (EPA, 1984):

• Divalent metals m polluted water often form complexes with a variety of organic and

inorganic hgands. The bioavailabihty of the metal is dependent on factors such as water

hardness, pH, and cation exchange capacity

• Metals often partition to sediments or suspended solids through sorption onto hydrous

complexes. The transport of a metal within the aquahc environment is controlled by the

speciation of the ion In natural waters, complexmg agents such as hurme acid can bind
metals.

Pesticides detected include chlordane, dieldrin, DDE, DDD, and DDT.

Chlordane is a broad spectrum insechcide of the group of polycyclic chlorinated

hydrocarbons called cyclodiene insecticides. Chlordane is highly persistent in soils, with a

half-life of about 4 years. It does not chemically degrade and is not subject to biodegradahon

in soils. Chlordane molecules usually remain adsorbed to clay particles or to soil organic

matter in the top soil layers and slowly volatilize into the atmosphere. Chlordane is

moderately to slightly toxic to birds, and is very highly toxic to fresh water invertebrates

and fish. Chlordane bioaccumulates in bacteria and in freshwater fish species, with expected

bioaccumulation factors in excess of 3,000 times background water concentrations.

Chlordane accumulates in the fatty hssues of land and water wlldhfe.

Dieldrin is a man made compound in the group of cyclodlene insecticides that were

primarily used for control of insect pests of corn and citrus trees. Dieldrm has a low
volatility, low solubility in water, and high lipophihclty (affinRy for fatty materials). Strong

adsorphon to soil particles prevents significant leaching to groundwater. These properties
cause dieldrin to evaporate slowly and accumulate in fatty tissues of animals and other

orgamc matter in the environment, including the organic portions of sediment and soils.

Plants uptake and store dieldrin from the soil. Accumulation in fatty tissues and organic

matter results in progressive accumulation in the food chain. Target organs and organ

systems most affected by dieldrin toxicity include the central nervous system, liver, kidneys,

and skin. Major acute toxic effects are on the central nervous system.

Dichlorodiphenyldichloroethane (DDE) is a high molecular weight chlorinated pesticide. It
is also a congener of dichlorodiphenyltnchloroethane (DDT), a full-spectrum pesticide. DDE

is stable, accumulates in soil and sediment, and concentrates in fatty tissue. DDE has a low

water solubility, and is adsorbed strongly in softs and sediments. Soil and bentinc

orgamsms accumulate DDE from soil and sedrment Wildlife accumulate DDE in fatty

tissue. Following chronic exposure of wildlife to DDE, an eqmlibrium between absorption

and excretion may occur; however, concentrations continue to increase because

accumulation is related to fat content, which increases wRh age.

Polychlorinated biphenyls (PCB) are mixtures of different congeners of chlorobtphenyl

PCBs are a group of highly fat-soluble, SVOCs that readily bioaccumulate and biomagnify

in ecological receptors, especially upper-tropInc-level carnivores m aquahc food webs. In
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general, PCBs adsorb strongly to soil and sediment, and are soluble in fatty hssues.

Volatdization and biodegradation of the lower chlorinated congeners also occur. Biolog:cal

responses to individual isomers or mixtures vary widely, even among closely related

taxonomic species. PCBs can bioaccumulate to significant levels in aquatic species, reptiles,

mammals, and birds. The primary biochemical effect of PCBs is to induce hepahc mixed

function oxidase systems, and to induce hepatic microsomal enzyme systems that are most
likely correlated with adverse reproductive effects.

PAHs are a class of SVOCs that have a hagh affinity for sod and sediment particles. PAHs

have low water solubility. Low molecular weight PAHs volatdlze and photolyze from sod

and surface water, and may be biodegraded as well. High molecular weight PAHs are

resistant to volatilization, photolysis, and blodegradation. PAHs can be bioconcentrated to

high concentrations by some aquatic organisms. However, many aquahc organisms can
metabolize PAHs. The mare PAH exposure route for upper-trophic-level receptors is

ingestion. However, wildhfe can readily metabohze PAHs and eliminate the by-products.
Therefore, food chain transfer and blomagnification are anticipated to be minimal.

VOCs detected include vinyl chloride, TCE, methyl ethyl ketone, and others. These

constituents have relatavely high vapor pressures and high Henry's Law constants, and they

tend to volatilize rapidly from soil or water. VOCs can be taken up by aquatic organisms,

but they rapidly transform into other compounds because they are highly water-soluble.

Routes of exposure for wildlife include mhalahon, ingestion, and dermal exposure.

Bioaccumulation in terrestrial and aquatic organisms is not an important process in the

environmental fate of VOCs because of the l'ugh volatility and the rapid metabolism by
higher-tropic-level receptors.

11.4.2.3 Complete Exposure Pathways

For a pathway to be complete, a contaminant must travel from the source medium or media

to an ecological receptor and be taken up by the receptor via one or more exposure routes.

Although ecological habitats are minimal at the Disposal Area, a conservative assumption

was made that a potentially complete exposure pathway may exist for &rect contact of

terrestrial plants and invertebrates with contaminants detected m surface soil throughout
the site.

11.4.2.4 Assessment and Measurement Endpoints

Assessment endpoints are expressions of environmental vahie(s) to be protected. The

assessment endpomt for the Disposal Area _s to sustain soft quahty and achieve COPC con-

centrations that are below adverse effect thresholds for terrestrial plants and soil inverte-
brates Measurement endpoints are measurable ecological characterxstics of the assessment

endpomt. In this screening-level evaluation, the measurement endpomt is the ratio of

maximum surface soil concentrations for the entire area to conservatwe screening-level

benchmarks for surface soil. An exceedance of COPC concentrations compared to the
benchmarks would be a "measure" of a potential effect. If an exceedance occurs, it can be

referred that a possible adverse effect to exposed ecological receptors may occur.
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11.4.2.5 Screening-Level Ecological Effects Evaluation

Conservative thresholds for adverse ecological effects, or screening ecoto×lclty values, were
used for contaminants detected in surface soil, surface water, and sediment. These values
were determined as follows

Surface Soil. The soil ecological screening values are those recommended by EPA

Region IV (1998). The EPA values were obtained from a variety of sources, including the

U.S. Fish and Wildlife Service (USFWS), the Oak Ridge National Laboratory (ORNL),the

Canadian Council of Ministers of the Environment, the Netherlands Ministry of

Housing, and the Netherlands National Institute of Public Health and Environment

(RIVM).

The screening ecotoxicity values are presented in Section 7.8.

11.4.2.6 Uncertainty Assessment

Uncertainty is inherent in each step of the ERA. The following text presents major factors

contributing to uncertainty in thLs assessment.

EPCs were assumed to be maximum media concentrations for the entire area. This is a

highly conservative assumption that may overestimate risk. Under this assumption, the

receptor spends 100 percent of its life cycle at the highest concentration area. Although this

can be true for plants, most terrestrial wildlife receptors are mobile and are likely to be

exposed to the complete range of soil concentrations.

The ecological screening values used were obtained from various sources in the literature

and may not be representative of actual site conditions. Exposure pathways to terrestrial

plants and ammals were assumed to be potentially complete, even though the maintained

grass areas provide low quality habitat in this generally disturbed and industrial setting.

The site ecology is also controlled to an unknown extent by physical stressors. The primary

stressor includes routine mowing and other landscape maintenance actwihes.

11.4.3 Step 2: Screening-Level Exposure Estimate and Risk Calculation

This step includes estimating exposure levels and screening for ecological risks as the last

two phases of the screening-level ERA. At the end of Step 2, an SMDP will be made to

determine if ecological risks are neghglble or if further evaluation is warranted.

11.4.3.1 Screening-Level Exposure Estimate

The maximum concentration of all chemicals detected in surface soil at the Disposal Area

was used as the EPC for estimating risk to directly exposed orgarusms.

11.4.3.2 Screening-Level Risk Characterization

The quantitative screening-level risk estimate was conducted using the hazard quotmnt

(HQ) approach. This approach divides the EPCs (maximum detected media value) by the

EPA screening ecotoxiclty values.

Table 11-20 summarizes the results of the surface soil screening-level risk calculations. These
tables provide reformation on the FOD, range of detection, selected ecotoxicity values, and

HQs based on comparison of the maximum concentration to the screening criteria. An HQ
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less than I 0 indicates that the contaminant is unlikely to cause adverse effects and is

therefore not considered further m the ERA (USEPA, 1997b). Contaminants with HQs
greater than or equal to 1.0, or contaminants for which criteria were not avadable, were

identified as COPCs and were carried forward to Step 3.

Surface Soil Screening Results - A total of 78 contaminants were detected in surface soil in

the Disposal Area, and, of these, 72 percent were identified as surface soil COPCs. The

COPCs included 16 inorganic and 41 organic compounds. No screenmg criteria were

avadable for 15 of the organic compounds, so these were included m the COPC list.

11.4.3.3ScientificManagementDecisionPoint

The mformation collected indicates a potential for adverse ecological effects in surface soil,

and a more thorough assessment is warranted. The COPCs identified in the screening
process are to be carried forward to Step 3.

11.4.4 Step 3: Baseline Risk Assessment Problem Formulation

In Step 3, the problem formulation developed m the screening-level assessment is refined.
The results of the screening-level assessment and additional site-specific information are

used to determine the scope and goals of the baseline ERA.

11.4.4.1 Refinementof COPCs

In Steps 1 and 2, conservative assumptions were used. As a result, some of the COPCs were

retained for Step 3, although they may pose only negligible risk. Therefore, m this first

phase of Step 3, the assumptions used were further evaluated, and other site-specific

reformation was considered to refine the list of COPCs. In this refinement phase, the revised
assumptions and site-specific considerations used were as follows:

• Arithmetic mean concentrations (for all samples) were considered along with maximum
concentrations when a comparison to the benchmarks was conducted;

• Background concentrations were compared to arithmetic mean and maximum values;

• FOD was considered;

• Common elements (calcium, magnesium, potassium, and sodium) were ehminated; and

• Less conservative screemng ecotoxtcity values were considered in addition to the more

conservative ecotoxicity screening values used In Step 2.

For soil, less conservative screening ecotoxicity values are termed "secondary benchmarks"

in this report The secondary benchmark selechon process for soil focused on Identifying the

next tughest benchmark value among the soil literature references used by EPA Region IV
(1998) This was a stepwise process in which the first set of toxicological benchmarks

considered was from two ORNL studies (Efroymson et al., 1997). These studies established

separate screening benchmarks for soil microorganisms, earthworms, and plants. A

secondary screening value was chosen from these three data sets that was the next highest
value above the primary EPA Region IV screemng value If no values were available, the

selection process proceeded to the Netherlands values (MHSPE, 1994). In addition, if the
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selected value from ORNL was found to be greater than the highest Netherlands value, then

the ORNL value was rejected and the process moved forward to the Netherlands values as a
conservativemeasure.

The Netherlands values included optimum values and action values. When this set of data

was considered, the next highest value above the primary EPA Region IV screening value

was selected as a secondary benchmark. If a value was not available, the process proceeded

to a final set of data as compiled by the USFWS (Beyer, 1990). The values m this data set

represent Dutch background, moderate contarmnation, and cleanup values. As stated

above, the next highest value above the primary EPA Region IV screemng value was

selected as a secondary benchmark

In Step 3, the conservatave ecological exposure pathways used in Step 2 were also re-
evaluated based on actual site conditions. All this reformation provides a WoE to determine

which, if any, contaminants should be recommended for further evaluation in a baseline
ERA.

The results of the Step 3 refinement of the COPC lists are summarized in Table 11-21. This

table presents the maximum and average EPCs, background concentrations, conservative/

primary and less conservative/secondary screening criteria, the range of HQs, background

comparisons, and FOD.

Based on the WoE presented in Table 11-21, none of the inorganic or orgamc COPCs were

determined to pose a potential for adverse effects to terrestrial organisms. This was based

on an evaluation of the range of HQs, comparison to background, and FOD. In most cases,

comparison of maximum and average concentrations to secondary criteria resulted m HQs

less than 10, and many HQs were at or below 1. Also, average concentrations for most con-

taminants were below background concentrations. Surface sod criteria for 13 contaminants

were not available for comparison, so HQs could not be determined, however, in many

instances the FOD was below 5 percent.

Another key consideration in this refinement step is the lack of ecological exposure
pathways at the Disposal Area. The Disposal Area is an entirely grassed section in which

the landscape is routinely mowed or maintained, and this land maintenance is expected to

continue into the future when the site is developed for light industrial use. The onsite

terrestrial habitat is of poor ecological value and is generally supportive of maintained

planted grasses and some urbamzed wildlife.

Given the poor quality of onsite habitat at the Disposal Area and the lack of surface soil

COPCs, ecological impacts are expected to be negligible and are not expected to change in
the foreseeable future.

11.4.4.2 Scientific Management Decision Point

Refmement of surface soil COPCs indicated that, based on a WoE, as well as the poor

quality of ecological habitat, current and future ecological impacts are negligible.

Based on this evaluation, no further assessment of ecological risk to contaminants at the

Disposal Area is warranted.
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11.5 Remedial Goal Options

RGOs are the target concentration values that are selected or estamated to reduce risks to

human health and the ecological receptors, which will be carried into the remedial

alternative analysis. Achieving these goals should achieve compliance with state and federal

standards and satisfy NCP requirements to ensure protection of human health and the

environment at hazardous waste sites. The RGOs calculated for the Disposal Area are in

accordance with Risk Assessment Guidance for Superfund, Part-B (USEPA, 1991b) and EPA

Region IV Supplemental Guidance to RAGS (USEPA, 1994b).

The RGOs are developed only for the chemicals that are detected at the site at

concentrations either above the applicable state or federal standards or that present risks or
His above the acceptable levels. "Acceptable" risks are defined as risk levels below 100 in

one million (10 .4) or an HI below 1.0, for either current or future exposure pathways
analyzed m the risk assessment. The risk evaluations under future land use conditions

included potential exposures of maintenance, industrial, and utallty workers within the

Disposal Area based on actiwties observed to be applicable to the site. Exposure of a
maintenance worker to surface media under current land use conditions did not result in

excessive risks associated with the sods, sediments, or surface water. Groundwater is

addressed in Section 15. The estimations for a future industrial worker resulted in accept-

able risk limits for direct exposures to soil, sediments, and surface water. Indirect exposures

through inhalation of VOCs from the subsurface soil to an indoor worker are not acceptable.
Therefore, RGOs were estimated for the subsurface soil in order to reduce indoor air VOC

levels for future unhmlted land use (see Table 11-12). These levels will be compared with

target levels protective of groundwater in Sectaon 15. There are no human health protection-

based ARARs for soils or sediments. The ARARs for groundwater are presented in Sections
7 (see Table 7-15) and 15. The RAOs Identified are listed m Table 11-19.
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Table 11-1

Constituents of Potential Concern in Disposal Area (FU22)--Surface Soil (0 to 2 fl)

Rev I Memphis Cepot Dunn Fmld R!

Matrix Units

SS MGIKG 1,1,2,2-TETRACHLOROETHANE
SS MG/XG _,LUMINUM

SS MG/KG _,NTIMONY

SS MG/KG _,RSENIC

SS MG/KG 3ENZO(a)ANTHRACENE

SS MG/KG 3ENZO(a}PYRENE

SS MCMKG 3ENZO[b}FLUORANTHENE
SS MG/KG .'ARBAZOLE

SS MG/KG ;HROMIUM, TOTAL

$S MG/KG 31BENZ(a,h)ANTH RACENE
SS MG/KG )IELORIN

SS MG/KG .EAD

SS MG/KG tHALLIUM

SS MG/KG tOTAL 1.2*DICHLOROETHENE

SS MG/KG rRICHLOROETHYLENE (TCE)
S$ MG/KG /INYL CHLORIDE

SS MG/KG ;HRYSENE

_und
Parameter Nametatlon

0

)

7

)

6

t

Regulatory Cr;tor)a for
Surface Soil

32

7,821
31

0 43
0 87

0 087

0 87
32

23

0 587
0 040

400

0 55
78

58

034
87

Regulatory Cdteria fo¢

Leachab]lRy

0 0030

50

29

20

a0
50

06O

38
20

0 OO40

4OO
07O

04o

0 060
0010

160

Note Data evaluated includes field duptlcates and normal sampl_ (0-2 feet)
A Exceeds Criteria

B Does not exceed Crdena

C Oces not exceed Background

O No Cnier_ ava*table & exceeds Background, or no Ct

E Chem_al is an essenba_ nument and protessJonal judl

F Chemical is a common lab contaminant and professJo

G ChemJcal Js a member of a ctlem_c_l c_ass wh_c_hcon|

COPC

$1:

Yes

Yes

Yes
Yes

Yes

Yes
Yes

Yes

Yes

Yes
Yes

Yes

Yes
Yes

Yes
Yes

Yes

Tb111-1 xls [Tbl 11-1]
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MEMPHISDEPOTMAININSTALLATIONnl

TABLE 11-5

Summary of Exposure Pathways to be Quantified at Otsposal Area

Rev 1 Memphis Depot Dunn Field RI

Potentially Exposed Exposure Route, Medmm, and Pathway Selected Reason for Selection or

Population Exposure Point for Evaluation? Exclusion

Current Land Use

On-sde Maintenance Incidental ingestion, dermal contact, Yes Occasional maintenance work is
Worker and dust mhalat=on from the surface assumed to involve a worker

sods spending bme in the contaminated
soil

Future Land Use

On-site Industnal Worker Incidental mgespon, dermal contact,
(Outdoor) and inhalation

On-site Industnal Worker

(Indoor)

On*site Utility Worker

On-sde Landscaper

Hypothetical On-sde
Residential

Hypothetical On-site
Residential

Inhalation of subsudace VOCs

mtgratmg to indoor atr

Inctdental mgestmn, dermal contact,

and inhalahon from the subsurface

soils (0-10 ft bgs)

Incidental ingest=on, dermal contact,

and dust inhalation from the surface
soils

Inmdental ingestion, dermal contact,
and inhalation from surface sods

Inhalahon exposure to subsurface sod

and groundwater VOCs through
volatlhzatJon into Indoor air was also
evaluated

Yes

Yes

Yes

No

No

Yes

Hypothetical future reasonable

maximum exposure scenario for
future workers

Hypothetical future reasonable

maximum exposure scenario for
future indoor workers

A hypothetical future uhlity worker
mstalhng or malntamtng

underground ubht=es ts assumed to

be exposed to contaminated
subsurface soil. This is evaluated

as part of the surrogate sde and

area-wide exposure unds in the
Disposal Area, as tt was unclear

which of the two yields a
conservative estimate, due to

subsurface VOCs that are not part
of PRE

Landscaper exposure to surface

so=lwould be short exposure

duration (less than one year)

dunng property redevelopment
Maintenance worker exposure

assumppons are protechve of

landscaper

Evaluated as part of surrogate s=te

to represent worst case scenano

for comparison purposes only

Evaluated for conservabve nsk

estimation

18-20
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Table 11-6

Exposure Point Concentrations for Disposal Area Surface Soil (0-2 ft bgs)

Rev 1 Memphis DepotDunnFteld RI

Number

Units Parameter Name of

Analyses

MG/KG _luminum 38 38
MG/KG _,nt_mony 38 18
MG/KE _rsenic 38 38
MG/KG Chromium (total) 38 38
MG/KG Lead 38 38
MG/KC- Thallium 38 18
MG/KG Dieldnn 26 18
M G/KC- 9enzo(a)anthracene 26 16
MG/KG E3enzo(a)pyrene 26 16
MG/KG 3enzo(b)fluoranthene 26 14
MG/KG 3hrysene 26 16
MG/KG _abenz(a,h)anthracene 26 12
MG/KG :ndeno(1,2,3-c,d)pyrene 26 16
MG/KG 3arbazole 26 6
MG/KG 1,1,2,2-Tetrachloroethane 39 2
MG/KG total 1,2-Dochloroethene 39 7
MG/KG Frichloroethene 39 10

MG/KG Vinyl chloride 39 1
UCL = Upper confidence hmd
EPC = exposure pointconcentration
NA = not apphcable
Note. EPC is referred to as RME inAppendix tables

Arithmetic Maximum
Number of

Mean Detected
Detects

Concentration Concentration

12,391
14
11
24
94

0 33
0.073
0.60
0 66
O8

0 66
0 22
0 50
0 26

0 0066
0 033
0 048

0 0073

UCL95 UCL95
EPC

Normal Lognormal

25,100 13,679 13,753 13,753
355 29.3 9 9
44 12 12 12

109 29 29 29
789 NA NA 94
0.68 0.37 0 40 0 40
0.96 0 14 0 63 0.63
58 1 1 09 09
67 12 08 08
82 1.4 09 09
63 1 17 083 08
1.6 03 0 3 0,3
46 088 063 06
20 04 03 03

0.083 00100 0.0069 0.007
0 87 0 07 t 0.023 0.02
0 85 0 092 0.042 0.04

0 11 0.01 t 8 0.007 0 01

Tbll 1-6 (revl).xls[Tbl 11-6]
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Table 1I-8

Exposure Point Concentrations for Disposal Area Sediment

Roy I Memphss Depot Dunn Field R/

Number Number Arithmetic

Units Parameter Name of of Mean

Analyses Detects Concentration

MG/KG _,rsemc 2 2 9

',AG/KG 3enzo(a)anthracene 2 2 3

k.tG/KG 3enzo(a)pyrene 2 2 4

'_G/KG Benzo(b)fluoranthene 2 2 5

_G/KG Benzo(k)fiuoranthene 2 2 3

k4G/KG Carbazole 2 2 1

_IG/KG Chrysene 2 2 4

IMG/KG DIbenz(a.h)anthracene 2 2 1

MG/KG Dleldnn 2 1 0 03

MG/KG fndeno(1,2,3-c,dlpyren_ 2 2 3
UCL = Upper confidence limit

EPC = exposure point concentration

Maximum

Detected

Concentration

14

5

6

7

5

2

6

2

O 06

5

UCL95

Normal

39

16

17

23

14

5

17

6

02

15

UCL95

Lognormal

21247

630317

313229

27521301

18526

1567305

229897

2095321078

5409576723390

806816

EPC

14

5

6

7

5

2

6

2

0

5

Tbll 1-8 (revl) xls[Tbll 1-8]
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Table 11-9

Exposure Point Concentrations for Disposal Area Sudace Water

Rev 1Memphis Depot Dunn Field RI

Units Parameter Name

MG/L Aluminum

MG/L Beryllium

MG/L Benzo(b)fluoranthene

MG/L Chrysene

MG/L Indeno( 1,2,3-c,d)pyrene

MG/L Phenanthrene

MG/L 2-Ndrophenol
MG/I -- mdhgrams per liter

UCL = Upper confidence limit

EPC = exposure point concentrabon

Number
Number

of
of Detects

Analyses

2 2

2 2

2 2

2 2

2 1

2 2

2 1

Arithmetic

Mean

Concentration

15

0 0009

0 0003

0 0004

0.003

0 0003

0 003

Maximum

Detected

Concentration

18

0 001

0 0004

0 0005

0 0003

0,0003

0.0004

UCL95

Normal

34

0 002

0 0005

0 0008

0 O2

0 0004

0 02

UCL95

Lognormal

51

0.004

0.0005

0 001

1.47E+22

0 0004

9.05E+17

EPC

18

0.001

0 0004

0 0005

0 0003

0 0003

0.0004

Tbll 1-9 (revl).xls[Tbll 1-9]
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TABLE 11-10

Toxicity Factors for All Media in Disposal Area

Ray I Memphis Depot Dunn Fmld RI

Weight-of-
Parameter Name Evidence Oral SF kg- Inhal SF k9- C Oral RIO C Inhal RIO

Class daylmg day/mg mglkg-day mg/kg-day

C1,1,2,2-Tetrachioroethane

1,1,2-Trichloroethane

1,2-D=chioroethane

2,4,6-Tnchlomphenol

2-Nitrophenol

AJummum

Anbmony

Arsenic

Benzo(a)anthracene

Benzo(a)pymne

Benzo(b)nuoranthene

Benzo(k)fluoranthene

Beryllium

Carbazole

Carbon tetrachionde

Chlomethane

C,hlomform

3hmmium (total)

$h_ysene

)lbenz(a,h )anthracene

)_eldrln

ndeno(1,2,3-c,d)pyrene

Lead

Methylene chlonde

Pentachlorophenol

Phenanthrene

Tetrachloroethene

Thalhum

Total 1,2-Dtchloroethene

Tnchloroethene

Vinyl chloride

SF = Slope Factor

C = Carcinogen

RID = Reference Dose

Inhal = Inhalat=on

day/mg = day per mdhgram

mg/kg-day = m_lhgrams per kdograms per

day

B2

D

A

B2

B2

B2

B2

B1

B2

B2

B2

A

B2

B2

B2

B2

B2

B2

B2

C-B2

D

O

B2

2 00E_) 1

5 70E=02

9 10E-02

1 10E-02

1 50E+00

7 30E-01

7 30E+00

7 30E-01

7 30E-02

2 00E-02

1 30E-01

6 10E_)3

7 30E-03

730E+00

1 60E+01

7 30E-01

7 50E-03

1 20E-01

5 20E-02

1 10E-02

1 90E+00

2 03E-01

5 60E-02

9 10E-02

1 00E-02

1 51E+01

3 10E-01

3 10E+00

3 10E-01

3 10E-02

8 40E+00

5 25E-02

8 10E-02

4.20E+01

3 10E_)3

3 10E+00

1 60E+01

3 10E_1

1 65E_)3

2 00E-03

6 00E-03

3 00E-01

6 00E-02

4 00E-03

3 00E-02

1 00E+00

4 00E-04

3 00E-04

2 00E-03

700E-04

I00E-02

300E-03

5 00E-05

6 00E-02

3 00E-02

1 00E-02

8 00E-05

9 00E-03

6 00E-03

1 40E-03

1 00E+00

5 70E-06

5 71E-04

8 60E-05

2 86E-05

8 57E-01

1 71E-01

1 00E-03

Tb111-10.xls 10/18/2001 3'03 PM
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Table t1-11A

Summary of Indoor Air Risks and Hazards at Disposal Area

Rev 0 MemphisOepotDunn FieldR/

Onsite Indoor Air Risk 1

ELCR HI

Future Onsitt Future Onsite Future Onsite Future OnsiteSite
Worker Residential Residential Residential

(Indoor) Adult* Adult Child

A

B

C

D

E

F

2 0E-06

1 6E-07

1.9E-06

5.4E-08

4.2E-05

1 7E-05

1.5E-05

1.3E-06

1.4E-05

4.2E-07

3.3E-04

1 3E-04

Future
Future Onsite

Onsite
Worker

Residential

Child (Indoor)

NA 0 0013

NA 0 0043

NA 0 010

NA 0 093

NA 3 4

NA 7 42E-06

Age-adjusted to reflect 6 years as a chtld and 24 years as an adult (Exposure Ttme = 30 years)
1Calculated using JohnsonEttmger Model provtded by EPA (1997). Appendtx 13-F

0.0056

0018

0 043

0 39

14

3.15E-05

0.020

0.064

015

1,4

5O

1 10E-04
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TABLE 11-15

Summary of Exposure Pathways to be Quantified at Surrogate Site 61LE

Rev 1 Memphis Depot Duan F_eld RI

Pathway
Potentially Exposed Exposure Route, Med,um, and Selected for Reason for Selectton or

Population Exposure Point Evaluat=on? Exclusion

Current Land Use

On-site Maintenance Worker NoIncidental ingestJon, dermal contact, and
dust inhalation from the surface sods

Occasional maintenance work =s

assumed to spend only a short

penod of time in th,s small area
(l-acre) Therefore was

evaluated as pad of the FU-
wide RA

Future Land Use

On-sde Industnal Worker

(Outdoor)

On-site Industnal Worker

(Indoor)

On-sde Utility Worker

On-site Landscaper

Hypothetical Future On-site
Residential

Incidental ingestion, dermal contact, and
dust =nhalahon from the surface softs

Inhalation of subsurface VOCs migrating
to indoor air

Incidental ingestion, dermal contact, and
dust inhalation from the subsurface soils

(0 ft to water bgs)

Incidental ingestion, dermal contact, and
dust inhalation from the surface sods

Incidental ingesbon, dermal contact, and
dust inhalation from the surface sods

Subsurface sod VOC voLatdlzahon into

indoor a_r was evaluated

Yes

Yes

Yes

No

Yes

Hypothehcal future reasonable

maximum exposure scenano for
future workers

Hypothehcal future reasonable

maximum exposure scenario for
future indoor Workers

A hypothetical future utdity

worker instalhng or maintaining
underground ubht=es =s assumed

to be exposed to contaminated
subsurface sod

I Landscaper exposure to surface

so_l Would be shorter exposure

duration (leas than 1 year)

dunng property redevelopment

Maintenance worker exposure

assumptmns are protective of

landscaper

Evaluated for comparison

purposes only
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Table 11-16

Exposure PointConcentrationsfor Site 61LE Surface Soil (0-2ft bgs)
Rev I Memphis Depot Ounn Field RI

Units Parameter Name

MG/KG Anttmony

MG/KG Arsemc

MG/KG Benzo(a)anthracene

MG/KG Benzo(a)pyrene

MG/KG Benzo(b)fluoranthene

MG/KG Carbazole

MG/KG Chrysene

MG/KG Dibenz(a,h )anthracene

MG/KG Indeno( 1,2,3-c,d)pyrene

MG/KG Thalhum

Number of

Analyses

Note EPC qs referred to as RME In Appendtx tables

Number of

Detects

4

7

3

3

3

2

3

3

3

5

Arithmetic Mea_

Concentration

55

15

1

t

2

03

1

04

1

05

Maximum

Detected

Concentration

355

44

6

7

8

09

6

2

46

06

UCL95 UCL95

Normal Lognormal

152 1943

24 27

4 433

4 666

5 1479

06 4

4 491

1 28

3 148

06 0,7

EPC

355

44

6

7

8

O9

6

2

4,6

O6

Tbll 1-16 (revl).xls[Tbll 1-16]
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Table t1-19

Remedial Action Objectives fo," the Disposal Area

Rev f Me_np_ Oep_ _nn F_eld PJ

Media Land Use Remedial Action ObJectwes (from Rt) General Response Actions

Su#ace Scd _lamtenance Risks within acceptable range of 1 In 10,000 to NO AcUon

Vorker one mdhon, and hazard *ndex (HI) _ less Lhan 1 O,

(or mgestton, dermal and inhalation exposures

combined

ndus_al Wod(er I_sks w=thm acceptable range of 1 in 10,000 to NO ActJOn

'(Outdoor) one mdhOn, and hazard index (HI) is less than 1 O,

for ingestion, demla{ and inhatatton exposures

combined

Re$1derdlel Adull Risks exceed acceptable lango of I in 10,000 to InstduPOnal Controls

_ne mlthOn and h_zard index (HI) is grealer than ExcavatJc41

1 O, for _ngestion, dermal and mhalabC_l Contagnmerd/fo.sltu Treatment

_xposures coml_ned

Residential Chdd Hazard _ndex (HI) IS greater than 1 0, for Insbtut_nal Controls

llgesbon, demlal and inhalalzon exposures Excavabon

3°fftbln E'd _Ont aln_nt/ln-Sl{U Treatment

_oII Column Utility Wor_r _JsEs wit bin a_eptable rare@ of 1 _n 1 O,O00 to NO ActJOn

)he mdhon, and hazard index (HI) is bess than 1 g

or mgesbon dermal and inhalation exposures

:Ontblned

_ubsurfaoB SOIl Uhldy Worker nstltut_nal Controls to prevent subsurface

Buned Waste) JtsbJrbanc_ of bu_d wastes

,_n3urldwat er

Indoor Air

So41-1odedeor Air)

Indusblal worker

ResldentJat Adult

_es_dentJal Chdd

ndustnal worker

kssldentmJ Adult

3uned wastes may present a phySmal or c_emJCal

lazard to workers dunng acbvlbes which would

bsturb subsurface SOIl such as exc_vahon, dnhng,

_Jsks exceed acceptable range of I *n 10,C¢O to

)he mdhon and Hi exceeds 1 0 due to presence

)f chlorln aled VOCs for comt_ned ingesLK_,

ler_caf, and inhalalton exposures to pOLable

ou, ndwater

_sks exceed acceptable range of I In 10,O00 to

one million and HI exceeds 1 0 due to presence

of chfonnated VOCs for Combined ingesUor_,

dermal, and inhalation exposures to potable

groundwater

HI exceeds 1 O due to pcesence of ChlOnn aled

vocs for Combined mgestJor_ dermal, and

inhalation exposures Io potable gmuP, dwat ef

Ris_s exceed acceptable range of I In 10,000 Io

one mdhon, and hazard index (HI) is greater than
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12.0 Nature and Extent of Contamination in

Stockpile Area of Dunn Field

This section addresses the nature and extent of contamination within the Stockpile Area of

Dunn Field (Figure 12-1). The subsectaons below describe how the Stockpile Area was

defined, the probable sources of contamination that exist within the Stockpile Area, and the

contarmnants of concern and their distribution in the Stockpile Area.

The Stockpile Area includes several historic Dunn Field sites (mineral stockpiles) identified

in the OU 1 Field Sampling Plan (CH2M HILL, September 1995e) and the Screening Sites Field

Sampling Plan (CH2M HILL, September 1995e), and investigated as possible sources of
contaminant releases to the environment. This section addresses the nature and extent of

contamination wittun the Stockpile Area by evaluating the current and historical site data.

12.1 Stockpile Area Background

12.1.1 Stockpile Area Physical Description

The Stockpile Area consists of a mowed grassy area in the southeast and southwest sections

of Dunn Field. The topography is mostly level over the entire area Ground elevation ranges
from approximately 282 feet msl measured at the western boundary of the Stockpile Area to
315 feet msl in the southeastern corner

Large fluorspar and bauxite stockpiles were formerly located m this area. The stockpiles

have all been removed and portions of the site graded and seeded. A spur to the Depot

railway system was also located in this area but was removed in 1999; however, the railroad

tracks located on the western side of the Stockpile Area are still in place.

12.1.2 Stockpile Area History

This portion of Dunn Field was used for vehicle storage in the 1940s, and for aboveground

storage of fluorspar and bauxite beginning m the 1950s (Sites 62, 63, and 64). According to

the ASR (USACE, January 1995) a Former Flame Thrower Test Area is located on the eastern

half of Dunn Field in the northern portion of the Stockpile Area. The ASR also documents

the possible burial of 86,100 pounds of CC-2 (impregnite) in a 6- to 8-foot deep, 8-foot wide,

and 40-foot long trench m the west-southwest portion of the Stockpile Area In 1947 (see

Figure 12-2). The ASR also states that "the Containers were completely macerated by

driving a D-8 bulldozer over the material introduced into the trench. Earth coverage of

from 4 to 6 ft. was placed over the burial material". Based on this Information, it appears

that the CC-2 was in product form (m containers), and not clothing permeated with

impregnite (CC-2). Impregnite (unstabilized, CC-2 and stabihzed, XXCC-3 [stabilized with

zinc oxide]) was used for impregnating or permeating protective clothing after laundering

to protect personnel against the action of vesicant-type chemical agents. This area was later
used for the storage of bauxite and was designated as Site 64
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Site 24-B, which is the chlorinated lime slurry pit used for the neutralization of the contents

of the 29 bomb casings used to transport mustard agent (the bomb casings were buried in

Site 24-A in the Disposal Area), is also located in the southwestern corner of Dunn Field.

The EE/CA investigatmn completed by Parsons ES (Parsons, June 1999) addresses this site,

with removal action taking place m 2000 and 2001 as part of the removal of CWM from

Dunn Field (UXB, December 2001). Section I presents additional information on the CWM
removal activities at Dunn Field.

12.2 Summary of Remedial Investigations at Stockpile Area

12.2.1 Historical Remedial Investigations

Past characterization of potential contamination in the Stockpde Area has been limited to

the sampling of soil near the presumed location of Site 24-B (Parsons, June 1999) and two

surface soil samples (SS-8 and SS-9) collected during the 1989/1990 RI (Law, August 1990a).

No investigations have been performed specifically at Sites 62, 63, 64 and the CC-2 burial

trench In addition, the ore stockpiles that comprised Sites 62, 63, and 64 have been

removed from Dunn Field and are no longer located at the Depot.

12.2.2 Summary of Findings from Past Remedial Investigations

The Parsons EE/CA identifies the likely location of Site 24-B through review of historical

data, aerial photographs, and surface geophysical investigation. This area was subsequently

confirmed by UXB as being Site 24-B during the CWM removal action in 2000/2001. Sod

and groundwater samples collected from soil borings and monitoring wells installed

immediately downgradient of the geophysical anomalies identified by Parsons indicate little

or no migration of CWM/OE related contaminants from the chlorinated lime slurry pit. The

analytical data from the soil samples that Parsons collected during the EE/CA are included

in the data summary, Section 12.5.

12.2.3 Current Remedial Investigation

The sites within the Stockpile Area were removed prior to the CH2M HILL investigation.

Borings and surface soil sampling stations were located within the Stockpile Area near

former lows filled in during the early 1940s with construction of the Depot. The intent was

to verify that the Stockpile Area was not used for waste disposal prior to the placement of

the aboveground bauxite and fluorspar stockpiles. The CH2M HILL field activities in the

Stockpile Area began and ended m October 1999. At that time, the surface soil was sampled

to assess the nature and horrzontal extent of contamination within the Stockpile Area, and

the subsurface soil was sampled to assess the vertical extent of contamination Surface water
or sediment does not occur in the Stockpile Area. No waste was observed in the borings.

The sampling rationale for the Stockpile Area was developed during the August 1999 BCT

meeting and subsequent site walkover with representatives of DLA and TDEC.

12.3 Potential Sources of Contamination

Other than Site 24-B that existed on the western side of the Stockpile Area, no subsurface

disposal activities have been documented. A potential source of contamination to soils
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within the Stockpde Area (and all of Dunn Field) includes releases associated with railroad

achvihes and pesticide/herbic]de apphcatlon in grassy areas. Surface sod Location SSLFF
was located in the area of the Former Flame Thrower Test Area.

The alleged CC-2 burial trench, as documented m the ASR, is suspected as being located
adjacent/near to Site 24-B and was not directly investigated during the RI field activities

due to the pending CWM removal action (that was completed m 2001). As stated in Section

8, XXCC-3 was produced by mixing CC-2 with zinc oxide (ZnO) CC-2 was a chemical

produced by E. I. DuPont de Nemours during the 1940s and 1950s. CC-2, (sym. dichlor-

bis(2,4,6 trichlorphenyl)urea) a labile (unstable) organic compound, is difficult to detect
because of its instability. Additional information from the South Research Institute in

Birmingham, Alabama, Indicates the impregnite (CC-2) is finely ground N-bis(2,4,6-

trichlorophenyl)dichlorourea. It appeared as a fine white granular crystal with a chlorine-

like odor. It deteriorates upon exposure to moisture. Additional investigation may be

needed at this location during the RD/RA process to determme if this former burial site

poses an unacceptable treat to groundwater or human health. However, the fmdings of the

investigation at Site 21 (XXCC-3 [stabilized lmpregnite] Burial Site) in the Northeast Open

Area did not indicate an unacceptable risk to the groundwater or human health.

The following sections describe operations that have taken place at these sites and at other

areas of concern (Figure 12-2) within the Stockpile Area.

12.3.1 Site 62 - Bauxite Storage

Szte 62 was comprised of three bauxite stockpiles covermg approximately 4 acres (Figure 12-

2) located in the eastern half of Dunn Field The northern-most former stockpile is located

in the Northeast Open Area. These storage areas contained only bauxite, a non-hazardous

commodity. Bauxite is a naturally occurring mixture of hydrous aluminum oxides (diaspra,

gibbsite, and boehmite) that contains iron. The primary use of bauxite is aluminum ore

production. Bauxite was stored continuously from June 14, 1950, until 1999, when it was
removed from the Depot.

12.3.2 Site 63 - Fluorspar Storage

Site 63 was comprised of seven fluorspar stockpiles coverin$ approximately 6 acres (Figure

12-2) located in the eastern half of Dunn Field. These storage areas contained only
fluorspar, a non-hazardous commodity. Fluorspar, the commercial name for fluorite, is a

naturally occurring mineral composed of calcium and fluorine. The primary use of

fluorspar is in glass and enamel produchon, as well as the manufacture of hydrofluoric acid.
Fluorspar was stored continuously from June 14,1950, untd 1999, when it was removed

from the Depot.

12.3.3 Site 64 - Bauxite Storage, Southwestern Quadrant of Dunn Field

Site 64 was comprised of one, relatively large bauxite stockpile covering most of the
southwestern porhon of Dunn Field (Figure 12-2). Site 64 was located in the southwestern

quadrant of Dunn Field extending from the Stockpile Area into the southern portion of the

Disposal Area to the north. Historical information indicates that Site 64 was placed over Site

24-B. This storage area contained only bauxite. Bauxite was stored continuously from June
14, 1950, until 1972, when it was removed from the Depot.
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12.3.4 Site 24-B Chlorinated Lime Neutralization Pit

In July 1946, three railcars identified as containing leaking mustard bombs were unloaded at

the Depot. The leaking bomb casings were then drained of mustard mto a pit containing a

chlorinated lime slurry for neutrahzataon. The exact location of Site 24-B was not known;

however, its location was estimated during the Parsons EE/CA activltaes in 1998. The

location of the site was confirmed during the CWM removal (approximately 425-feet north

of the south boundary and 170 east of the west boundary of Dunn Field). Site 24-B was

excavated and removed in 2000 and 2001, and is documented in the Draft Final Chemical

Warfare Materiel Investigation/Removal Action Report (UXB, October 2001). Discrete soil

samples were collected from the excavation at Site 24-B by representatives of UXB in March

2001. The samples were cleared for CWM compounds by UXB and then custody of the

samples were transferred to CH2M HILL. A total of 2 floor samples and I sidewall sample

from the excavation were subm*tted for laboratory analyses for TCL VOCs, SVOCs,

pesticides, PCBs and TAL metals using approved SW-846 methods.

12.4 Basis and Objectives for Stockpile Area Sampling

Overall objectives for the investagation at Dtmn Field are presented in Section 4.2. The

objectives for the Stockpile Area are presented in this sectton. Specific sampling objectives

within the Stockpile Area were to:

• Evaluate potentaal impact of past usage on this area; and

• Delineate horizontal and vertical extent of contaminants, ff found to be present.

12.4.1 Field Investigation

Six soil borings were drilled and sampled. Samples were collected at 0- to 1-, 8- to 10-, 14- to

15-, and 28- to 30-foot intervals in four of the borings, and samples were collected at 0- to 1-,

and 3- to 5-foot intervals m two of the borings. If debris was observed in the boring, then a

sample was to be collected from that depth and analyzed for TCL/TAL to identify a broad

range of potential contaminants. No debris was observed. The surface soil samples (0- to 1-

foot mterval) from each of the 6 borings were analyzed for TCL VOCs, SVOCs, pesticides,

PCBs, herbicides and TAL metals. Subsurface samples (3- to 5-foot interval) from borings

SBLFE and SBLFF (including a duplicate sample) were also analyzed for TCL VOCs,

SVOCs, pesticides, PCBs, herbicides and TAL metals. All subsurface samples were

analyzed for TCL VOCs; however, subsurface samples from borings SBLFC and SBLFD

were also analyzed for TAL metals.

Surface soil samples were also collected from 10 additional locations across the Stockpile

Area. Surface soil samples were collected from 0- to 1- and 1- to 2-foot intervals from each

of the 10 locatmns, for a total of 20 samples. All of these 20 samples (including 2 duplicate

samples) were analyzed for TCL VOCs, SVOCs, pesticides, PCBs, herbicides and TAL
metals.

Table 12-1 summarizes the analytical program for the soil samples collected from the

Stockpile Area. Figure 12-3 presents the soil boring and surface soil samphng locations in

the Stockpile Area.
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12.5 SurfaceSoils and SubsurfaceSoils Natureand Extentof
Contamination

To characterize the nature and extent of contammation within the Stockpile Area, surface

and subsurface soil samples were collected and analyzed as defined above. Appendix B

presents a summary of all surface and subsurface soil samples collected at the Stockpile

Area. Table 12-2 presents the sampling results within the Stockpile Area, including those

compounds that exceeded established background concentration, hsted by sample location

and sample interval. This table also includes the data collected by Parsons during the

EE/CA investigation. The nature and extent of the Stockpile Area contammant groups

and/or mdwldual contaminants that were detected above background values are &scussed
below

12.5.1 SurfaceSoilsMetalsResults

In the Stockpile Area, 28 surface soil samples (includmg duplicates) were collected and

analyzed for all TAL metals-alununum, antimony, arsenic, barium, berylhum, cadmium,
calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, mckel,

selenium, silver, thallium, vanadmm and zinc. The FOD for these metals is presented in

Table 12-3. Figure 12-4a presents the locations within the Stockpile Area where samples were
collected for metals analysis and highlights the metals with concentrations above

background or where there were detections of metals which do not have background
concentrations established.

The metals detected were divided into three categories based on the number of sample

concentrations that exceeded background and the relatwe Importance of the metal as a

potential contaminant. Each metal was classified as a primary metal of concern, a

distributed metal, or a naturally occurring mineral as defined below:

• Primary metals of concern were detected above background m a significant number of

samples and may indicate a release from a source area in the Stockpile Area;

• Distributed metals were detected above background in a relatwely small and
mslgn|ficant number of samples; and

• Naturally occurring minerals were metals associated with the natural soft conditions
that were detected above background levels.

12.5.t.1 Primary Metals of Concem

Aluminum, calcium, and lead were detected at concentrations that exceeded background

levels (Table 12-2 and Figure 12-4a). Aluminum is associated with the former bauxite piles

and calcium is associated with the former fluorspar piles. Lead has been detected m

numerous samples above background across the other study areas m Dunn Field The

presence of lead has been attributed to general waste management practices and reworking
of contaminated soft at the site

Aluminum. Alummum was detected in 28 of 28 surface soll samples collected within the

Stockpile Area. Aluminum exceeded the background value of 23,810 mg/kg at 5 locations.

Concentrations ranged from 2,460 mg/kg to 52,600 mg/kg.
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Calcium. This metal (background level of 5,840 mg/kg) was detected in 28 of 28 samples in

the Stockpile Area, as shown m Figure 12-4a. Calcium exceeded background concentrations

at 11 locations. Concentratlons ranged from 811 mg/kg to 162,000 mg/kg.

Lead. Of the 28 surface soil samples in which lead was detected, 9 contained lead

concentrations that exceeded the background value of 30 mg/kg, as shown in Figure 12-4a.

The lead concentrations detected above background ranged from 32.1 mg/kg to 107 mg/kg

12.5.1.2 Distributed Metals

On the basis of the results of the surface and subsurface soil sampling and subsequent

screening against background, iron was found to be a distributed metal, indicating a

potentzal release from a source area.

Iron. This metal (background level of 38,480 mg/kg) was detected in 28 of 28 samples and

did not exceed background. Concentrations of the metal ranged from 6,360 mg/kg to 36,400

mg/kg.

12.5.1.3 Naturally Occurring Metals

Nineteen naturally occurring metals (antimony, arsenic, barium, beryllium, cadmium,

chromium, copper, cobalt, magnesmm, manganese, mercury, mckel, potassium, selemum,

sodium, silver, thallium, vanadium, and zinc) were detected in surface soil concentrations;

however, few of these detections were above background.

Antimony. This metal was detected in 3 of 28 samples, but none of the concentrations were

above the background level of 7 mg/kg. Concentrations ranged from 1.6 to 3.1 mg/kg.

Arsenic. This metal was detected in 28 of 28 samples, with 2 concentrations at or just above

the background level of 20 mg/kg. Concentrations ranged from 1.4 to 25.5 mg/kg.

Barium. This metal was detected m 28 of 28 samples, with 2 values just above the

background value of 234 mg/kg. Concentrations ranged from 22.4 to 297 mg/kg.

Beryllium. This metal was detected in 28 of 28 samples, but none of the concentrations were

above the background value of 1.1 mg/kg. Concentrations ranged from 0.13 to 0.92 mg/kg.

Cadmium. This metal was detected m 27 of 28 samples, but none of the concentrations were

above the background value of 1 4 mg/kg. Concentrations ranged from 0.16 to 0.53 mg/kg.

Chromium (total). Total chromium was detected in the surface soils of the Stockpile Area in

28 of 28 samples, but only exceeded the background value of 24.8 mg/kg in 7 surface soil

samples The chromium concentrations ranged from 7.3 to 55.7 mg/kg.

Copper. Copper in the surface sods of the Stockpile Area was detected in 28 of 28 samples,

but did not exceed the background value of 33.5 mg/kg. Concentrat|ons of the metal

ranged from 2 7 to 26.6 mg/kg.

Cobalt. Cobalt m the surface soils of the Stockpile Area was detected in 28 of 28 samples, but

only exceeded the background value of 18.3 mg/kg in I surface soil sample (20.3 mg/kg).

Magnesium. This metal was detected in 28 of 28 samples. Two concentrations of 5,060

mg/kg and 10,100 mg/kg exceeded the background value of 4,600 mg/kg.
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Manganese. Manganese in the surface soils of the Stockpile Area was detected m 28 of 28

samples, and did not exceed the background value of 1,304 mg/kg.

Mercury. This metal was detected in 21 of 30 samples, but none of the concentrations were

above the background value of 0.4 mg/kg.

Nickel. This metal was detected in 28 of 28 samples, but none of the concentrations were

above the background value of 30 mg/kg.

Potassium. Potassium was detected in surface soils of the Stockpile Area m 26 of 28 samples,

but only exceeded the background value of 1,820 mg/kg in 4 surface soil samples, as shown

on Figure 12-4a Concentrations ranged from 314 to 4,810 mg/kg.

Selenium. This metal was detected in 1 of 28 samples, but at a concentration below the

background value of 0.8 mg/kg.

Sodium. This metal was detected in 19 of 28 samples. The concentrations ranged from 28.7
mg/kg to 2,440 mg/kg. There is no background value established for sodmm.

Silver. This metal was detected in 1 of 28 samples, but at a concentration below the

background value of 2 mg/kg.

Thallium. This metal was detected in 19 of 28 samples. The concentrations ranged from 0.15

mg/kg to 0.42 mg/kg. There is no background value established for thalhum.

Vanadium. Vanadium in the surface soils of the Stockpile Area was detected in 28 of 28

samples, and exceeded the background value of 48.4 mg/kg in 2 surface soil samples, at
concentrations of 59.2 and 96.6 mg/kg.

Zinc. ThLs metal was detected in 28 of 28 samples, but none of the concentrations were above

the background value of 126 mg/kg.

12.5.1.4 Surface Soils Metals Summary

The aluminum, calcium, and iron contamination m surface soils is most hkely the result of
past storage of ores at the Stockpile Area. Lead contamination in surface soils has been

attributed to general waste management prachces and reworkmg of contaminated sod at the

site. The concentrahons of the naturally occurring metals were mostly at or below the
established background values.

12.5.2 Subsurface Soils Metals Results

Subsurface samples were collected and analyzed from 4 boring locahons (Parsons also

collected subsurface samples from 2 locations during the EE/CA inveshgation). The metals

that were measured in the Stockpde Area subsurface were primarily below background

values. Concentrahons of antimony, sodium and thallium were found throughout the

subsurface at relatively low concentrations; however, there are no estabhshed background

values for these compounds. Calcmm (6,680J mg/kg), chromium 35.8 mg/kg), lead (143

mg/kg) and selenium (1.2J mg/kg) were found in the subsurface soft from 1- to 7-feet bgs m
boring SB-5 at concentrat|ons above background. Calcium was also detected at a

concentration of 2,530 mg/kg in the 9- to 11-foot interval from bormg SB-6, above the

background value. Subsurface soil from the 3- to 5-foot interval collected from boring
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SBLFE indicated concentrations of aluminum (25,100 mg/kg), arsemc (19 mg/kg), copper

(37.2 mg/kg), iron (40,4000 mg/kg), manganese (1,610 mg/kg) and potassmm (1,910) that

were above the established background levels. The analytical results are summarized in

Tables 12-2 and 12-3. Figure 12-4b presents the locations within the Stockpile Area where

subsurface samples were collected for metals analysis and highlights the metals with

concentrations above background or where there were detections of metals which do not

have background concentrations established.

12.5.3 Surface and Subsurface Soils Pesticide Results

12.5.3.1 Pesticides in Surface Soil

A total of 11 pesticides were detected in 28 surface soil samples (including duplicates)

within the Stockpile Area: aldrin, alpha-chlordane, gamma chlordane, DDT, DDE, DDD,

alpha-endosulfan, dieldrin, methoxychlor, endrin, and endrin ketone. The FOD for these

pesticides is shown in Table 12-3. Figure 12-5 presents the locations within the Stockpile

Area where samples were collected for pesticides analysis, and highlights the one location

with concentrations above background.

Aldrin. This pesticide was detected in I of 30 samples, with an estimated value of 0.0015J

mg/kg, as shown in Figure 12-5. There is no background value for aldrin.

Alpha-chlordane.This pesticide was detected in 7 of 30 samples, with none exceeding the

background value of 0.029 mg/kg.

AIpha-end0sulfa.. This pesticide was detected in I of 30 samples, with an estimated value of

0.00031J mg/kg. There is no background value for ttns pesticide.

Gamma-chlordane. This pesticide was detected in I of 30 samples at a concentration of 0.003

mg/kg, which is below the background value of 0.026 mg/kg.

Endrin Ketone. This pesticide was detected in 8 of 28 samples. The range of concentrations

was from 0.0015 mg/kg to 0.033 mg/kg. There is no background value for endrin ketone.

Fndri.. This pesticide was detected in I of 28 samples, with an eshmated value of 0.00046J

mg/kg. There is no background value for endrin.

Dieldrin. This pesticide was detected m 15 of 30 samples, and exceeded the background value

of 0.086 mg/kg at only I location with a concentration 0.13 mg/kg

DDD. This pesticide was detected in 2 of 30 samples. Neither concentration exceeded

background. The range of concentrations was from 0.0046 mg/kg to 0.0065 mg/kg.

DDE. This pesticide was detected in 14 of 30 samples. No samples were found to exceed

background. The range of concentrations was from 0.00039 mg/kg to 0.14 mg/kg.

DDT. This pesticide was detected in 12 of 30 samples Two samples were found to exceed the

background concentration (0.074 mg/kg) at values of 0.27 and 0.3 mg/kg. The range of

concentrations was from 0.00065 mg/kg to 0.3 mg/kg

Methoxychlor. This pesticide was detected in 5 of 30 samples. There is no background value

for methoxychlor. The range of concentrations was from 0.0018 mg/kg to 0.068 mg/kg.
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12.5.3.2 Pesticides in Subsurface Soil

Subsurface samples were collected from borings SBLFE and SBLFF from the 3- to 5-foot

interval for pesticide analysis. No pesticides were detected in the 2 samples.

12.5.3.3 Summary of Pesticides Nature and Extent

Pesticides were detected across the Stockpde Area in the Surface Sod and do not appear

associated with discrete releases in the Stockpile Area. In the past, these pesticides were

sprayed routinely on grassy areas and around buildmgs, and a wide range of variability
was observed (CH2M HILL, January 2000)

12.5.4 Surface and Subsurface Soils VOC Results

12.5.4.1 VOCs in Surface Soil

Twenty-eight surface soil samples (including duplicates) were collected for VOC analyses at 16

locations in the Stockpile Area. Figure 12-6 presents the locations within the Stockpile Area

where surface soil samples were collected for VOC analyses and highlights the VOCs with

concentrations above background, or with any detectable concentrataon if there m no
background value. The FOD for VOCs in surface soils is shown m Table 12-3.

Eight VOCs were detected in surface soil samples from within the Stockpile Area. These

VOCs and their respective concentrations or range of concentrations are hsted below.

Acetone. Detected m 5 of 28 samples with concentrations ranging from 0.023 mg/kg to 0.28
mg/kg.

Benzene. Detected in 5 of 28 samples with concentrations ranging from 0.001 mg/kg to
0 005 mg/kg.

Toluene. Detected in 2 of 28 samples with concentrations ranging from 0.0009 mg/kg to
0.012 mg/kg.

Carbon Disulfide. Detected in one of 28 samples at a concentration of 0.003 mg/kg.

Ethylbenzene. Detected in 4 of 28 samples with concentrations ranging from 0.0009 to 0.005
mg/kg.

Methyl Ethyl Ketone (2-butanone). Detected m 10 of 28 samples with concentrahons

ranging from 0.007 mg/kg to 0.043 mg/kg

Methylene Chloride. Detected in 2 of 28 samples with concentrahons ranging from 0.0009
to 0.001 mg/kg

Total Xylenes. Detected in 5 of 28 samples with concentrations ranging from 0.003 mg/kg
to 0.015 mg/kg.

Of the VOCs found m surface soil samples, four were detected above background values:

toluene, total xylenes, carbon disulfide, and methyl ethyl ketone (2-butanone). All of the

detections above background were reported with a J-qualifier Acetone and methyl ethyl
ketone are commonly attributed to the use of lsopropanol in field decontamination

procedures as they are constituents of isopropanol Methylene chloride is a commonly used

laboratory solvent and, as a result, the detection of tins compound is common m samples
analyzed for VOCs.
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12.5.4.2 VOCs in Subsurface Soil

Fifteen subsurface soil samples (including duplicates) were collected for VOC analyses at

soil boring locations in the Stockpile Area. Figure 12-7 presents the locations where

subsurface soil samples were collected for VOC analyses and highlights the VOCs with

concentrations above background, or with any detectable concentration if there is no

background value. The FOD for VOCs in subsurface soils is shown in Table 12-3.

Three VOCs were detected in subsurface soil samples from within the Stockpile Area. These

VOCs, their respective estimated concentrations, and the sample depth intervals are

presented in Figure 12-7, and are hsted below.

Toluene. Detected m I of 15 samples at a concentration of 0.003 mg/kg.

Methylene Chloride. Detected in 2 of 15 samples with concentrations ranging from 0.002 to

0.003 mg/kg.

Total Xylenes. Detected in 2 of 15 samples with concentrations ranging from 0.002 mg/kg

to 0.014 mg/kg.

12.5.4.3 Summary of VOC Nature and Extent

VOCs were found in both the surface soil and subsurface sod samples collected in the

Stockpile Area. These VOC concentration levels in the surface and subsurface soils in the

Stockpde Area do not indicate the presence of a release from a definable source area.

12.5.5 Semi-Volatile Organic Compound Results

Figure 12-8 presents the locatzons wltlun the Stockpile Area where surface soil samples were

collected for SVOC analyses and highlights the SVOCs with concentrations above

background, or with any detectable concentration if there is no background value. A

summary of the SVOC sampling in surface and subsurface soils and the corresponding

analytical results follows.

Surface soils. Eleven SVOCs were detected in 7 of 28 surface soils at the Stockpile Area:

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i) perylene,

benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluoranthene, mdeno(1,2,3-

c,d)pyrene, phenanthrene, and pyrene. The SVOCs that were detected are polynuclear

aromatic hydrocarbons (PAHs). The PAHs detected in the samples that did exceed

background levels are associated with the former/existing railroad tracks and also asphalt

roadways on this portion of Dunn Field.

Benzo(a)anthracene. This PAH was detected m 5 of 28 samples, with 5 concentrations above

the background level of 0.71 mg/kg. Concentrations ranged from 0.86 to 3 mg/kg.

Benzo(a)pyrene. This PAH was detected m 5 of 28 samples, with 4 of 5 concentrations above

the background level of 0.96 mg/kg. Concentratzons ranged from 0.9 to 3.8 mg/kg.

Benzo(b)fluoranthene. This PAH was detected m 6 of 28 samples, with 6 values above the

background value of 0.9 mg/kg. Concentrations ranged from 0.96 to 5.8 mg/kg.

Benzo(g,h,i)perylene. This PAH was detected in 4 of 28 samples, with 4values above the

background value of 0.82 mg/kg Concentrations ranged from 0.92 to 3.1 mg/kg.
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Benzo(k)fluoranthene. This PAH was detected m 2 of 28 samples, with 2 values above the

background value of 0.78 mg/kg Concentrations ranged from 1 8 to 2.3 mg/kg.

Chrysene. This PAH was detected in 5 of 28 samples, with 5 values above the background

value of 0.94 mg/kg. Concentrahons ranged from 1.1 to 5 mg/kg.

Dibenz(a,h)anthracene. This PAH was detected in 3 of 28 samples, but none of the

concentrations were above the background value of 1.1 mg/kg. Concentrations ranged from
0.13 to 0.92 mg/kg.

Fluoranthene. This PAH was detected in 7 of 28 samples, with 6 values above the

background value of 1.6 mg/kg Concentrahons ranged from 1.1 to 6.2 mg/kg.

Indeno(1,2,3-c,d)pyrene. This PAH was detected in 5 of 28 samples, with 5 values above the

background value of 0.7 mg/kg. Concentrations ranged from 0.81 to 3.6 mg/kg.

Phenanthrene. Ths PAH was detected m 6 of 28 samples, with 6 values above the

background value of 0.61 mg/kg. Concentrations ranged from 0.99 to 2.6 mg/kg.

Pyrene. This PAH was detected in 7 of 28 samples, with 5 values above the background

value of 1.5 mg/kg. Concentrations ranged from 0.89 to 6 mg/kg.

12.6 Nature and ExtentConclusions

Conclusions regarding the nature and extent of contamination, expressed relative to the
objechves of the RI estabhshed in Section 12 4, are as follows:

There is no indicahon that VOCs or SVOCs were disposed of at the Stockpile Area. The

elevated concentrations of PAHs detected m surface soil samples appear to be related to

former/existing railroad tracks and also asphalt roadways on this portion of Dunn Field.

• Elevated metals are associated with ore storage and in general are close to background
levels.

The distribution of pesticides across the Stockpile Area is simdar to that at the Main

Installahon, indicating w_despread surficial pesticide application rather than releases.

The alleged CC-2 burial trench, as documented m the ASR, is suspected as being located

adjacent/near to Site 24-B in the west-south portion of the Stockpile Area. This area was

not directly investigated during the RI field actwities due to the pending CWM removal

action, wtuch was completed in 2001 Additional investigation may be needed at this

locahon durmg the RD/RA process to determine if this former burial site poses an

unacceptable treat to groundwater or human health. However, the hndings of the
investigation at Site 21 (XXCC-3 [stabilized lmpregnite] Burial Site) in the Northeast

Open Area did not indicate an unacceptable risk to the groundwater or human health.
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TABLE t2-1

Analyte Groups for the Stockpile Area
Rev 1 Field RI

Matrix Station Sample

SB SBLFA SBLFA1415
SB SBLFA SBLFA2830

SB SBLFA SBLFA8-10
SB SBLFB SBLFB1415
SB SBLFB SBLFB2830
SB SBLFB SBLFB8-10
SB SBLFC SBLFCt415
SB 9BLFC SBLFC2830
SB 9BLFC SBLFC8-10
SB SBLFD SBLFD1415
SB SBLFD SSLFD2830
SB SBLFD SBLFD8-1O
SB ISBLFE SBLFE3-5
SB SBLFF SBLFF3-5
SS SBLFF SBLFF3-5D
SS BORROW PIT ETC-1
SS BORROW PIT ETC_
SS SBLFA SBLFA0-1
SS SBLFB SBLFB0-1
SS SBLFC SBLFC0-1
SS SBLFD SBLFDO-1
SS SBLFE SBLFE0-1
SS SBLFF 9BLFF0-1
SS SSLFA DJA292
SS SSLFA DJA293
SS SSLFB DJA294
SS SSLFB _JA295

SS SSLFB (duD) _JA296
SS SSLFC _JA297
SS SSLFC _JA298
SS SSLFD _JA299
SS SSLFD DJA300
SS SSLFE DJA301
SS SSLFE DJA302
SS SSLFF DJA303
SS SSLFF DJA304
99 SSLFG DJA305
SS SSLFG DJA3O6
SS SSLFJ DJA307
SS SSLFJ DJA308
39 SSLFJ(dup) DJA309

SS SSLFH DJA312
SS SSLFH DJA313
SS SSLFI DJA310
SS SSLFI DJA311
Note

Date

Collected

10/05/199 c.
10/05/199 c.
101051199 c.
101051199 c.
1O1051199£
10/05/199_
101061199£
101061199£
10/06/199£
10/05/199£
101051199£
10/05/199c_
101061199£
101061199£
10/06/199£
09/18/199_
0911811998
10/05/1999
10/05/1999
1010611999
1010511999
10/06/199_
10/06/199_
10/14/1999
1011411999
10/14/1999
10/14/1999
10/14/1999
10/14/1999
10/14/1999
10/14/1999
10/14/1999
10/14/1999
10/14/t999
1011411999
10/14/1999
10/14/1999
10/14/1999
10/15/1999
1011511999
10/15/1999
10/15/1999
10/15/1999
1011511999
10/15/1999

SB = Sod bonng sample

SS= Surface sod sample

PCBs = Polychlonnated bephenyls

dup = Duphcate sample

E
¢Lt

m "0

m

Oof

X X
X

X

X
X
X
X

X X
X X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X:

xi
X
X
X
X

61

m
W

="1-" =
_-__ o__o

,J ..J ,-I

I'- I"-

×

×

X
X

×

X
X X

X ×

X X

X X
_X X

× ×

X X X X
X X X:X

xx xix
X; X Xl X
X!X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X

x!x x x
X:X X X
X X XlX
X X X X
X X X X
X X X X
X X, X X
X X:X X
X X! X X
X X X X
X X X Xl
X X X X
X X X X
X X X X
X X X X
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TABLE 12-2

Analytical Results Above Background for NI Medta (except Groundwater) _n the Stockpile Area

Rev t t_empiT_ Depot _ F'_d RI

Station J ._mp_

RW I RW 1_71FT

RW_IA RW 1A70rr

RW-IB RW 1867_

RW-2 RW*Z__,BFT

SBLF£ (2) SBtFE_

SBLFF I_) SBLFF_-5

SSLFE (2) SB_EO-1

SBLFF _21 SBLFFO-1

SB5

,_B5

$8.5

SB*5

SB.5

685

$8 5

SB 5

SB.5

$B-5

_6

£,85

_5

$8

Date Depth

Cotl_ct Qd RangQ Piiln_r Nar_l

I0r2c419_'9 J T101o7_0 TOTALORGANICCA_

ICt26/1_9 J 7°°"°7°° TOTALORC.ANICCARBCN

I0t2_1999 670_670 TOTAL ORGANK_ CARBON

10fz3]t _9 68O:O68O TO T__ C_GANIC CARBON

I0_0e4_599 30to50 pH

I0¢_1_9 00to i0 JPH10_,_ 1_9 00_10 pH

$85

SB-5

SB 5

$85

$8 5

$8 5

SB.5

$9.5

$9 S

S5.S

SB 5

SB 5

SB.5

SB-fi

685

$85

S_5

SB 5

SB.S

$8-5

65 5

$8-5

SB_5

SB_5

$B.5

$8 5

68 5

SB 5

SB 5

,_8.5

$B-5

SB 5

SB_

SB 5

SB.5

5B.5

_8 5

_85

SB 5

_-B. 5

SB 6

$8 5

SB 5

$8_5

SB 5

SB 5

$5.5

S_.5

SB 5

SB 5

SB_

$8.5

ODMT,O8119_-SB_- I _-01 Oa/12_1_g8 10(O30 ALUMINUM

DDMT_119e-SB_-1 3 _1 08112JI698 10;o30 _J_TIf.b3N y

OOMT.O81 l_eBS-l._r_l _112/1998 ioto3o ARS_IC
DDMT_el Im_-$85-1.3 _1

ODMT_I_S_SBS-I-3 _1

OOMT_ 1198-$8,_ 1..y,_ 1

DDMIr-o81 lSe-S_,_,l 3-01

DDMT_=_ 11Se-SBS-I._r_ t

DDMT-_ t 19_-SB_-1.3"_1

DDMT_811 g8-S_,%1_-01

DDMT_811 P_85-t _I

DOMT-081198.SBS.I 3'-01

DOMT_ 1198_85-1 _I

DDMT_I I_5.I._*,0t

08/12/1998 I 0 _o30 8AR_JM

0etl_Jl_8 I0_30 CALCIUM

0_12J1998 I0_30 CHROMIUM TOTAL

0_'_ *?J1598 I0to30 COB,_LT

08/12/ISe8 I 0_o30 _ON

0_12/IggB 1O1O3O LEAD

_12t 199B 101o30 MAGNE_UM

0_1211_38 10_30 MAHCAHESE

08/12Jlgg8 I0_O30 '_ICY_EL

0811_J1!_ I0_o30 _'OT,_IUM

_117J1998 1Q_o30 _'ANA_UM

DDMT_IIgCSB_15-Ir_ i C_I_J1998 5O1O7O M_UMINUM
DOMT,08119_S¢_-I_-17'_0_ ! 0e_1_J1998 50107O _NTIMONY

DDMT_ 1198_$85. _ 5-1T_8 0&'t _J19_J8 50_o7Q ._NIC

DDMT,O81198-SR5-15-17_-9e 08t_2JiS98 50_o70 _RIUM

DO MT_81198-SBS-I 5.17"_8 08H _998 ; 50_70 _,_LCIUM

DDMT_81198_B5-15-1T_ 08/I _J1998 50to 70 _t ROMIUM TOTA_

DDMT_ _ 198_SB5_15-17"_:_ 08H _JI998 501_70 _OBALT

DDMT*_ 11g_-$55-15-17',_ 0_/12J1998 5Or1 ;'0 RON

ODMT,_E 119E-SB5-15-1 _ 0_12_1_ 80_70 .EAD

ODM T_81198._B5.15- IT_8 0_11Z/1_98 50_o70 .tAC.N EStUM

OOM T_81198-S_5-1 _-17'+08 0811_J1998 50_o70 _.N GANESE

OOMT_ 1198_B5-15-17_8 08112/1998 501o7O AERCURY

DOMT-081 t9_-SB5-15- t 7'_8 C_/17J1998 50to70 41CKEL

DOMT_811 g_-SELS.I 5- I 7_-08 0_/12J1SF3B _OtOTO _CIT_S_UM

DDMT-0_ 1198-$85-15-1T_,8 0_/12J19_8 50(z) 70 _ELENIUM

OOMT_1198-$B_ _5-1T_ 081_2J15_38 50=O7O tAhL_DIUM

DDMT_ 11_-S_._'_03 08il_J f 998 50;o70 _LUMINUM

DOMT_8119_-_BS-5-T.O: 08/12/1998

DOMT_ f lg_-SBS_-?_3 08/12/1998

DDMT,_ I1_S_ 5-T_3 _12/lge1_

DDMT_81198_85_ T-_3 _/1_/1_0

DOMT_I l_-_BS_-T_3 _1_1998

ODMT_II _$8_5-T_3 _1_J1_8

DDMT_I_11_SBS_T_3 _o/17/i _0

DOMT_el _98-SBS-5-T_3 ¢_/12/1_8

ODMT_II g_-SBS.5_.Q3 _12/1_0

$0_70 _qTIMI_p/

50 to 70 _SENIC

5.0_ 70 _LCIUM

50_7e :I_ROMIUM TOTAL

50(O70 IOBALT

50_70 :ION

50_70 _GNESIUM

50_70 MERCU,_

50_70 NIC_L

50_70 I:_T_$1UM

ODMT-Oe 12'9_-SB5-11.13,4J_ oe/12J1938 11o1o130 ALUMINUM

DDMT_I296-$BS-_ 1-13 _ Qell_J1_8 11010130 ANTIMONY

DOM T_81298-$85_11.13'-Ce 0811_J_998 116to130 ARSENIC

ODMT-081268-SB5-1 _ 13'_6 08_1_JiS9_ 110,_ 13 0 BARIUM

DOMr_S_298-SBS.11.I_ _ OStl_JlSee t_o'ol_o C._tClUM

DDMT.Oe_298-SBS.11.t3'_6 _,112/1998 1101o130 CHROMIUM TOTAL

DDMT.Oe 1298-$85.11.13'_ 0et12/1_8 110fi_t30 COBALT

DDMT-_ 129_$85-11-13'_5 Oa/l_J1998 110;ol30 IRON

DDMT_1298-S85-1 _.13 _6 0_'t 2Jt998 110_o 130 LEAD

DOMT_I298-SBS-11 13-_ 08/12J_990 110,_130 MAGNESIUM

DOMT,O81_8_BS-I I _3_ OS/12/19_)8 tl 01O130 MANGANESE

ODMT_ 1298-$8S-11.13 _18 08/12/1998 I10to130 N_CKEL

DDM T_e 129e-S_5 11.13 _e 0e_l 2J1See II01O1_0 FOTAS_;IUM

DOM T_812'98-$55-11=13'_6 08I_2J_g;S 1101o _30 _OOlUM

DOMT_1298-SBS-1 _ 13 _ O¢'t 211998 11O1o13O VAN_,D_UM

DOMT_8 _298_B5-13-15 _7 O6/12/1998 _30to 150 _LUMINUM

DDMT_298_B5-13*I_0T i 08/1_J1998 130to150 e,N'-_tONY

DDMT_8129S-5_5*13*15_7 i cet12t1_8 13O1O15O _SENIC

O_M _'_0_129e-SBS- _ 3-15 _7 Ce/12J1996 1301O tSO _RIUM

DDM 1"_812g_SBS. 13-15'.07 08/_J_998 130_o 150 _ALCIU M

DOMT_81298-_,BS-13.15_7 08/1_JI998 , 130(O150 _HROMIUM TOTAL

DDMT_81298-SB5.13-15 _T 08112tlSe8 _30to 150 _OBALT

ODMT_1298-$ 85-13- t 5'O? 08/12/1998 1301O 150 RON

DDM T_8129_$85- _3-16'_7 08_12J1_J8 130;o 150 EAO

Concentration Qu_dlfler Un_ls B_:kgmunctvalue _ackgr°UndF.xc._edanceFtag

54oo _ - MC._G

1200 J MC4KG

2400 MGN;G

4000 MG_G

5 pH UNIT:

5 18 pH UNIT:

1O7OO J MG,'KG 21829

1 1 J MG_KG

9 MG_G 17

48 6 = MG,4_G 300

e_80 J M_rKG 2432 •

35 8 = MG_G 26 4 X

2.6 MG_KG 204

131OO = MG_G 3_,_0

143 • MGN: G 239 X

844 = MG_G 49OO

164 J MGP,<G 1540

6 5 = MG_G 368

473 • MG_G 180g

21 7 • MG_G 513

21300 J MGN.G 21829

I 2 J MC._.G

129 M_a_KG 17

114 = MGt_.G 300

1160 J MG_G 2432

25 I_ • MC.N_G 264

;'1 • MG/KG 2O4

28t00 • M,G_G 38480

1¢1 . MC.,I_G 239

3350 . MC,n(G 4900

654 J M_G 15_40

OO4 = MC._ G 02

22_6 = MC._G 366

15,80 . MG_G 18O0

12 J MG_G 06 X

40 6 • MG.,KG 513

215OO J M C,.'KG 21829

I 2 J MG/_G

t2 B = MG_ G 17

149 . MG4f_G 3C_

920 J Mc-r_G 2432

193 • MC_KG 264

111 . : MC.N.G 204

2_30 • MG/KG 384_0

18 2 = MC,_KG 239

3310 = MGh_G 4900

868 J MGt_G f540

O04 MGN_G O_

22 • MC._KG 3_ 6

1680 MC._G 18_0

41 9 • MG,I<G 513

121(_ J MC,_G 2tez9

1 3 J MGrKG

88 = MG_G 1}"

124 = MC._XG 300

1410 MG4KO 243Z

15 1 . MC.N_G 264

82 = MC._G 204

224OO = MG,I( G 38480

_15 . MCafl_.G 239

2_9_ • MC._ G 4g_0

670 J MG/KG 1540

209 MC._G 366

1_80 MC-_KG : 1800

165 MGrKG tl

3O9 = MC.,,XG ! 513

136_X_ J MC.rKG 21829

1 3 J MC_G

59 • MGtKG IT

SO2 = MG_G 3_B

224O J MGN:G Z432

163 = MGN_G 264

5 • M C._XC 2O 4

_OL_,O = MG_ o 38480

e ,_ . MGr,<G 239

T_o 1_2m
pa¢,, _ ol _4



F

702 55O

TASTE 12-2

Analyli_} Results Above Background for NI Med_a (ex_pt Groundwater) ,n the Stockpde Area

,_ev f Memph,s C_pot Our_ F_/_

Date Depth pammetm. Name
Staten Sw.p_ Cc41ected Range

SB_5 DDMT_812_SB_13_I 5 _? 0_1221 _ 13_0to 150 _NE_4UM

_.5 DDMT_812(J_FS B5-1_- 15 _r 0_1211_ 13uto ;50 _t_NGANESE

SB.5 DDMT_129_SBS-13 15 _07 _12J_8 130t_150 NICKEL

_55 GOMT_ 1298_S55-13-15'_7 (_21_8 130_ 150 POT#_SPJM

OOMT_I_8_SB5-1_-15 _7 08_2_1S'a8 130_ 150 SODIUM

S8_5 DOMT_-SBS-_I_7 _121_8 130t_150 VN_GIUM

SB_ DOMT_I2_8_SBS-_7-1_ 08/_2/1_98 130_150 ALUMr4UM

SB_5 DOF_IT_ 1298 _B5-17. lg _ _112_1_8 130_150 ANT_V_Ny

SB5 DDMT_12_S-SBS-17-1g _ _12/1_8 130b_ 150 ARSENIC

$B-5 DDMT_I2_FSBS-17-1_ 08_1_1_ 130to 150 B_AIUM

_.5 DDMT-0e 12Se_SB_17- _-G_ _1Z_1_ 130_ 150 _.LClUM

SB_ DDMT_0_ 12_SB5-17-_9 _9 0_1211_9_ _0to 150 CHROMIUM. TOTAL

SB_5 DDMT_8129_-SB5-17.1_ 0_1211_ 130to 150 COBALT

S_.5 GOMT_ 1298_B6._ 7.1_'-_) _12_t _8 I10_ 150 IRON

$8-5 DOMT_t29_SBS-17-1_*_ 0_12/1_ 130t_ iS0 LEAD

Se-5 OOMT_ 12_SE_-17-1 _ _S_8 130_o150 ktAGN£_tUM

_5 DDMT_ 12_e_SB_I 7-1_-_ 0_1221_8 1_0 to 150 M_NGANESE

SB-5 DDMT_I2_FSBS.17.1_9 0_12_1_ 130_150 NICKEL

5_.5 DDMT_12_-SB_17.19 _ _ 2d1_8 130t_ 150 pOTA3_JUM

SS_ ODMT_ 12'_SB5-17. _9 _ _12_199e 130{o 150 SODIUM

$65 DOMT_I2_BS-17-1S*_9 _1_1_ 130to 150 VA_D_UM

$B-5 DOMT_ 1298 _B_-7-_4 _1_1_ 70;09O ALU_41NUM

SB5 DDMT_129e-$B_-7_4 (_12_199_ 70_90 A_TI_ONY

38-5 DOMT_1298_B,_7_4 (_12_1_ ?0;_0 ARSENIC

ODMT_ 1298-$85-7 _,_4 _12J1_8 70t_90 5_UM

SB_ ODMT_ 129_SE_-7_'_4 C_1_8 70tog0 CALCIUM

SB_ DDMT_12_.ABS-7-_4 08_12_1998 70to90 CHROMIUM TOTAL

_8_ DDMT_ 12_e.SE_7.S'_4 _t 21_8 70_90 COBALT

SB5 OOMT_ 12_-SE_-7._4 0e_l_1_J8 70to90 LEAD

DO Fxr _3s12_e_sB_7 -_04 _<ul 2_1_8 70_90 M_GNES_UM

_5 DDMT_ 2_e-S_-7-_4 08_12_1S_8 70_90 MANGANESE

SB-5 DDMT_2_,_5-r -_4 08_1_1_ 7O1O9O POTASSIUM

_R.5 DDMT_:_1236_SE_7_4 0_1221SgB 70_90 SODIUM

SB_ DDMT_1238-$B_7*_4 0_12_8 70_90 VANADIU_

_ OD_T_62G_8-SBS-54-55 _ 0_1_S_8 540to 55_ _LUMIN UM

$5_5 OO_T_SZ0S_S85-54_5_ _21_8 540to555 CHROMIUM TOTAL

S_-5 DOMT_BS-54.55 _48 0_2_1_8 54O1o555 IAON

DOMT_20_8_ 5- 54_55vJ B _l12Jl_J_ 54 OtO _55 CEAO

SB-5 DDMT_20_-$BS-54_55 _ _1_1_8 540_ 555 M_J_G_NESE

S_-5 DDMT_J_98-S_-54_3_ _8 _1_19o_8 54 O_ 5_ _ NICKEL

S_5 DDM T_O_. _ 5_4_3_ 5"_ _12_1_8 _40 _555 VANADIUM

SB_ DDMT_I2S_._SBE_l 1.13 _6 08112_1_8 110_o130 _J-UMINUM

SB_ DOMT_ 12_8_- t _ 13"_:_ 0_1_1S98 110_130 _[TIMON y

SB_ DOMT_12_SB_-_ 1-13 _ (_1_1_8 110_130 _R_ENIC

SB_ DDMT_129_SB_-_ I 13 _ 0_1_1_98 110t_ 130 _IUM

_ DOMT_I2_SB_-I f-13 _ (_12_1S_8 110_130 _AL_UM

$8_ DDMT_812_Se.11 13_ (_S_1_1_ 110ta130 _HROMIUt_ TOTAL

S_ [_)MT-0812_S_11-13 _ _12_1_ 110to130 _D_N-T

SB.5 DOMT_812_FSS6-11.13 _ 0_1123 _S_8 _ 0to 130 IRON

S_ OOMT_I2_-S_-11-13 _ _2_1_8 fl0to 130 LEAD

SB_ DD_T_29_SB6-11._3 _ C_12_8 II0tO130 _AGNESIUM

SB_ DOMT_1298-S86-11-13 _ 08It _T_8 110t_ 13.0 _GANESE

SB*S )OMT_129e.SBe.11.13"_ 0e_12_1_8 110_130 _;CKEL

S_ DDM¥_IZ_B6-_ 1-13_-_S _IWI_B 110to130 _OT_SSIUM

_ ODMT-_e 12_FSB_- t 1-13'_ Pal12Jl_8 110_30 _OOlUM

$5_ OOMT_I2_-$Be-I 1 13 _ 0_1Z;1_g8 110_30 CANADIUM

ODMT_812_F$ B_- I _15'_o7 0_12/1_ 8 130to tS0 _-UM_NUM

$8_ ODMT_8122_-SE_-13-15 _7 08_1Z_1_98 130 to _0 S._TIMONY

$5_ ODMT_ 12_-SB_-1 _-15 _7 (_1Z_1Sg_ 130_150 _ASENIC
DDMT_81_SBr_13-15_7 I 0_12_1_ 130,a150 _,_R_M

SB_ DOMT_12_S_6-13-_5 _7 08712/1998 130to 150 _ERYLLIUM

SB_ DOMT_ _298-S_6-13-15'_? 0e/1Z_l_ 130to l&0 "a_LCIUM

SB_ DDMT_12_B6-1_-_7 _12_1_8 130to150 _HROMI_ TOTAL

S_ ! DDMT_I2_J_SB6-1_1_7 _;2J_8 130_150 2OSALT

SB_ DDMT_ 12_B_- 13-15_7 _/_2_1998 t30t_ 150 RON

S_ DDMT_12_FSB6-t 3-15 _7 08_122199_ 130to 150

SS_ ODMT_e 12_S-SE_- I _- 1$ _07 _12_1_8 130_o 150 _AGNE_UM

SE_5 DOMT_12_$_-1_-15_7 08_1_1_8 130_o 150 _ANGANES£

S_ DOMT-0_ 12_8-SB6-13-15 _7 (_/1_1998 130to150 _KEL

SB_ D_MT_ 1298-$_-13-1_-_7 _1Z;1S_8 130to _50 :O_SS_JM

,_ DDM T_ t 2_-$B6-1_. 15_7 _12_1_ 130t_ 150 /AN_DI_M

_5 DOMT_8_29e_B6_l_7 _ _12_1_ 90_1_0 _L_INUM

_ DDMT_ 12_B-SEY_1._ 1r_38 _es121_ 90_1_0 _I_MO_y

SB_ DDMT_12_8-$B_-lS-IT_ P_8_ 23__8 901o_ 0 _RSEN_C

SB_ _)MT_8129_$B_-1_-17 _ _1_2_1_8 9_t_ tl0 I_.RIUM

SE_6 DDMT_12'J_-S_15-17*_ Oe/1221998 90_110 :ALCIUM

_DMT_812_S_15-1r_ O_12_1_8 90_110 :;-_AOMIUM TOTAL

_B_ D_MT_I2_S_lS-lr_ 0_12/19_S 90to110 :OBALT

SB_3 DOMT_ _2_e_SB*_I_I Z'_e 0_IZ_lS_S 90_o110 RON

DDMT<)812_S_ 1_.1r_ _1_1_B 9D_o110 EAD

SB_ DOMT_12_S_l_l T_8 _12/1_5 90to110 4AGN_S_UM

SS_ DDMT-0_1298 SB6 15-17 _ _8_12_8 90t_1_0 _t_NGANESE

SS-_ DDMT_1295-SBS-_lr_ Ce_12_1_8 _0_1_0 41CKEt

$8-_ ODMT_812_SER- t 5-17_ _1231_J_ 90_110 _OT_$1UM

$8_ E)DM_ 12_-SB_-15- lr_ _1_1_J8 90ta_t 0 ;ODIUM

SB_ GOMT_3812_S_6-15-1r_)_ 0_12_1S98 _ 90_110 tN_[_UM

S_-5 D_MT_12S_-S_.17.19_ 0_1_1_ : 1_0to130 U.UMINU M

Background
Concentration Qual.fi_ Un#s 8_ckg round Excee_ar_c I

Val_
FJag

2_20 _ MG_KG 4_}0

414 _ MC-_G 1540

18.4 _ MG_G 366

12t0 _ MG_KG 18_

152 _G

346 = MG._G 513

1_ J F.t3r_G 21829

I 3 J M_G

5.6 = MG_KG 17

84 $ = MGIKG 3OO

2O4O J M_KG 243Z

171 x M(;Z_G 264

49 = I MG_G 2O4

_8C_ = MG_KG 3848O

75 = MG_G Z39

2r_0 = MG_G 49OO

371 J _ MG_'_G _540

168 = MC_G 386

1050 = _ _G 18_

1_0 . t._t( G

322 _ MG_G 513

la6(_ J MG_G 2182_

13 J MG_KG

112 = M_I<G 17

3 = MGr,<G 3OO

572 J MC_G 2432

17.3 = MC._G 284

&4 = MGn_G 2O 4

25700 = ;V_XG 38480

136 . MG_G 239

29_ = MC_'KG 49OO

415 J MG_G 1540

186 . MG_XG _58

1310 MGt_G tS00

141 = MG_G

35 1 = MG_G 51 3

IG_0 = MC.JKG 21829

2 6 = MG_G 3CO

7_ J MG_G i'5 4

598O J MG,_.G 38480

J MC.4_G 1540

21 = MG_G 366

73 k_/KG 513

13500 = MG,KG 21829

1 3 J MC_G

52 = MG_G 17

914 = MG_G 3OO

= MG_G 2432

165 J MG_G 2154

77 MC-_G 204,

17200 = MG_G 38450

88 MG4KG 239

2730 . MC._G 4900

6_ = MG4KG 1540

188 MG_G 386

1020 . MG,I_ G 1800

129 MG,I_G

348 = MG,KG 513

17409 MC-_G 21829

t 2 J MCWKG

53 = MG_G 17

102 = MGr_G 3OO

(] ;'6 = MG,KG 1 2

2,0_0 = MC.q_G 2432

2O5 J MC,n(G 264

82 MC-_G 2O 4

19900 = MC._G 38480

96 MG_G 239

2_30 = Mc._o 49£0

616 MG_G 1540

20 1 MC-_KG 36.8

1140 MC-n_IC, iS00

41 8 MG_KG 51 3

_0 = MG_G 2_829

13 J MG4XG

72 = MC.,'KG ; 17

776 MC_KG 3OO

_ MC-4KG 2432

17.}" J MC,%G I 264

8 V,G_G 2O 4

MC.'_G 3848018,500 =

92 MG_G 239

2490 MG_G 49t_

642 MG_G t540

20 1 MC_KG 36 6

879 _ MC._G 1800

_30 MC_KG

24 1 MGn(G 51 3

1020O MG,I<G 21829

TZ,Ue _22 x_ _'_zof I_
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TABLE 12-2

Analylical Results Above Background for Ag Medkl (except Groundwater) In the Stock_olk Area

Rev l _ Oepct Du_ F_ P,t

Station

5B_

58_

88_g

SS_

S_6

$6_

S_

SB_

5"B_

$B_6

$84

58.6

S8_

SB_

SB_

SB_

SB_

SB4

554

S_g

$8_

SB_

SB_6

SB_6

SB_

$8_

8B_

$B-5

SB_

SB4

SB_

SB_

SB_S

S_6

SB_

,SB_

S84

$8_S

$8_

SB<S

SB-6

SB_

,38_

$8-5

SB_

SB_
SB_

SB_

$8_

S0_S

SB4

SSLFC (2)

SBLFC (2)

5BLFC (2)

SaLFC (2)

58LFC (2)

SeLeC (2)

SBLFC (2)

SBU=C (2)

_BLFC (2}

5BI.FC (2)

38LFC (2)

,S81J'C (2)

SBLFC [2)

SBLFC (2)

SBLFC (2]

5BI.FC {2]

SBLFC 121

SSLFC (2)

SOLrC (2)

50LFC (2)

$SLFC (2]

S_LFC qt

Sample Date Depth p_ml_t_ r Name
Collected Range

[3OM T_812_8-S B,6-17.19"-G9 0_:l_Jl_J8 11oto _3(] _NTIMONY

DOM T*_ 1298-$58-17.1_'_39 0al_J19_ 8 110_o130 _,RSENIC

DOM T_081298-S_6.17.19 _:_3 GSIt 2J1_8 110to 130 L_R_UM

DDMT_12_SS86 17.1_ 08/f 2J19_8 110_o 131 :ALCIt IM

DOMT_8 _298_ 17 19 -C9 08117J19_8 110to130 ;HROMIUM TOTAL

OOMT*08 _29_-$86-T7 19 09 08_1_J1S98 1_ 0_o 130 ;O_ALT

ODMT_298_86,17 19 _9 08112J1998 I_ 0to 130 ilRON
DDM ]'_ 1_B6 _7.19 09 08/1 _J1_38 1_0to130 LEAD

DOMT_8 t298_B6 1 _-19 _ _12t19_ _Oto 130 MAGNESIUM

OOMT.O8129_86-17 19 _9 08_12/lS_8 1_0to130 MANGANESE

OOMT_6 _298-$_6,17 19 _9 08tl _JIS*J8 t_ 0to130 NICKEL

ODMT_ 129_-SE¢_17_ 19 _9 08/12t1_8 11Oto _30 POTA,SS_JM

ODMT_ 129t_SBS-I ¢ 19 _ _1_J1998 110k_ 130 ,SODIUM

DDMT_8129_$B8,17.19 _ 0_tl _Jl_J8 110to _31 VANADIUM

DDMT_81298-_ B6_5.T_03 a_/12t_S98 50to70 ALL_INUM

DDMT,O81298-S B6_-?'_3 C_12J _So_ 5O'o7O A_T_MONY

DDMT_ 129_SB_-T_L_3 _/l_JIS98 5O:O7O ARSENIC

DOMT_12_-S86 5 T_3 08t1_1998 50;o70 CALCIUM

DOMT_aI298*SB6-5-,"_: 08_1_J1_8 5O,'O7O C41ROM_UM TOTAL

OOMT_ t 298-S86_-7"-03 08t12t1_J8 50_70 CO_At.T

ODMT_812_-$BS_-T_3 08t17JlSS8 50_o70 I,_ON

ODMT_8129_$BCS-T_)3 0_12J1_98 $0to?0 LEAD

DOMT<_B 1298.SB65._,03 C_/1:_1998 50_70 MAGNESrUM

DOMT_81298-SB8-5.?"-O3 0_112J1_8 50lo70 MAltESE

DDMT_S 12S_-$86_._-03 0_ 2J1_J8 50_o70 NICKEL

DL3M'r_812_8-S_7'*03 08112Jlg_8 5O;07O POTASSIUM

ODMT_8129_*$86,5 T_3 08/12J1_'8 50_o70 SODIUM

ODMT_ f 2_,$B8 S-T_: 08/12J1_38 50to70 VANADIUM

ODMT*08129_-$B6_4_ _ 08/12/1998 64 0 to 86 0 ALLJMqNUM

DDMT_812_8-$_8 C_t12tl_j 8 640 to66 0 A,_S_NIC

DOMT<)8129_SB¢54_8 _12J_ _/'J8 6_ 0 to660 B_R_JM

DOMT_ 12_8-SB6_4_a'_ 0_/12J_gsa 640 to_0 CHROMIUM, TOTAL

O0 M T_0_1298_B6_.4_6 _8 08/_2/1_8 640 to (_ 0 COBALT

ODMT_298-S_4_ *08 08/1_J1_98 640_o _ 0 IRON

ODMT-OalZg_-$BS_ _ 0811_J1_ 64 0to 66J3 LEAD

DDMT_ 129B-SB¢64_ -O8 _4_12JI_FJ8 64 0to 6_ 0 '_*,NGANESE

DDMT*081298-$B6_4_ _ 0&/1_J1_3_ 640 to66 0 NICKEL

0 DktT-0812_kSBS_4_'_8 0_l_JlS98 640 to680 VANADIUM

DO MT,081298-,_,B8-7. _'4)4 0_t12JlS98 70_90 ¢¢I_tlNUM

DD MT_ 12_4_-$86-7.9'¢,4 _/l_Jl_J8 7O1o9O _,_T_MONY

ODMT_81298-$86-7._'_4 081_2J1998 70_o90 5ARIUM

ODMT_81298-$86 ? _ 08112JIS98 7o_90 _ALCtUM

ODMT,O8129_-SB8-7._'_4 08/1_JIS98 ?0_90 3HROMIUM TOTAL

DOMT-081298-SB8-7.9 _4 08/1211_J8 70_90 3OSALT

DDM T_ 1298-$B6-7._.O4 (:_1 _J19,_J8 70to90 RON

DOM T_81298-$ 86.7.F{_4 _1_J19'J8 70_o90 .EAD

DOMT_812_-_B6 7-_-04 08/12J1_8 70_90 _GNE$1UM

ODMT-C_ 1298-$56 7._'_4 0_'_2J_S98 70_o90 _/_'_C,AN_S E

ODMT,_08 f 2_-$86 7._'_4 08/12J1_98 70W90 _ICK_L

DDMT_ 1298-SB6-7 _'_4 08/1Z_IS<J8 70_90 _OTASS_JM

DDMT_381298-$86-7._'_4 _t1_1998 ?0t_90 IANADIUM

Or3MT_812_6.9.11 _5 08/1 _JIS98 90to110 _LUM_NUM

ODMT_81298.SB6-9.11 _5 04_1_J1998 90to110 k_'TIMONy

DOMT_381298.SB6,9-11 _5 08t1_J1998 90to 110 _J_SENIC

DOM T_81298_B6-_- 11'_5 0_/12J1_98 90to1_0 tAR_JM

DOMT-0812c_BS.9.11_5 : 08/12/1598 90to110 _'_LClUM

DOMT_812_SB6-9-_I_5 I 0812J1_8 90to_10 ;HROMIUM TOT^L
O[3MT_08t298.SS_-9-1_'_35 I _t2J1998 90_110 _OSALT

ODMT,_81298_85_-11,05 08/I_JIS,98 90to I10 RON

ODMT_812_B_-11 -o5 08/12JISgS _o*_ II0 ,EAD

OOMT_81298_B¢_I 1'_: OS11_J1_38 90_o110 4AGN_S_U_4

DOMT-0B1298 $86-9-11 _5 08/12/1998 90to 11_0 _G#,NESE

DOMT_'61Z98-_B6-_-11 O5 08/1_JIS_8 90,'O110 dCKEL

DOM T,081298_ B6-9-11 _5 08/12/1998 90to110 _OTASSIUM

DDMT_8_29_SB_9-11 _35 08/1_J1998 90tolt 0 ;ODIUM

SBLFCt415 10_06/1_'9 140_o 150 _LUMINUM

SBLFCI41_ _0_O_1_3,J 140to 150 _r_SENrC

SBLFC14_5 1_/1_ _40_ 150 _tlUM

SBLFC1415 10_/1_9 140_ 150 _R'_kll_

_BLFC1415 lq_1_ 140_50 _pMIUM

SB_FC1415 111_'1_9 140_50 _LCIUM

SBLFC1415 1_1_ 140_o 150 _ROMlUI,t TOTAL

SBLFC_415 10_1_9 140_o 150 X_BALT

SBLFCt415 10_1_1_ 140to 150 COPPER

$8LFCl415 _011_1_9 _40_ 150 _RON

SBLFC14_5 1_1_9 140_ 150 _

SBLFC1415 1_'1_'_9 140_50 MAGNESIUM

SBLFC1415 10_1_9 14O1015O _,_tGANESE

SBLFC_415 10_g 140tol50 NICKEL

S_LFCI415 10¢01_/_ 140_ 150 POTASSIUM

S_LFCI4_5 10_1_._9 140to 150 SOD_U'_.I

SBLFC14t5 1_ 19_'3 1401.150 THAI LIUM

$_kFC1415 I0_S/1_9 140_150 VA,,I._IUM

SB_.FC1415 1_C,_1999 _40_50 ZINC

SBLFC2830 10_9_9 21q0 to,_0 ,_ UM_NUM

SBLFC_ 10_'1_9 280_300 _SEN_C

Con¢_rdfafJon Q,Jan1_N Units Backgr°und Ba:=l(g r°undExr_edam:e

Yalu_ Flag

12 J MC-_G

47 = k_G_ G 17

T6 = MC.rKG 3_0

2120 • MG/KG 2432

_3 5 J MG_G 2_ 4

e9 MG_G 2104

IS300 = MC._G 3848O

8 • MG_G ?3 9

247O • MC_XG 49OO

551 • M_G 1540

17 t = MG,'KG 38

_14 = MC,_KG 1_

145 = MC._G

26 9 • MC._G 51 3

11100 • MG_.G 21829

2 J MG_G

95 • MG_<G 17

15_ MG;KG 3OO

2020 = MC_G 2432

156 J MC-_G 264

73 = MG.I< G 204

21_00 • MC._G 3848O

1t3 • MG_G 239

2B10 MC_KG 49O3

594 MG/KG 1540

228 = MG_G 36 6

1220 MG_KG 1_0

126 . MGt_G

27 1 MC._G 5_ 3

1260 MC_G 21829

14 • MG_G 17

136 • MC_ G 3OO

157 J MC/KG 264

22 = MG_G 2O4

_680 . MG_G 3848O

2 = MC.,_G 239

_0 J MC-_G 1540

34 _ MC._KG 386

10 = MC_KG 513

1_ = MC_G 21829J MC._G

89 • Mc.rKG _7

928 MG,XG 3_

2,?6O = MGrKG 2432

?a = MG_G 2O 4

206C0 MC_G 38480

103 • MG_G 239

2810 = MGn_G 4gO0

596 = t40/KG 1540

196 = M_G 368

If00 • MG,I<G 1800

258 • MGII<G 513

1O3O0 • MGII<G 21829

I 3 J MC_G

73 . MG_G 17

877 = MC._G 300

2530 . MG_KG 2432 X

146 J M_G 264

76 • MC,_ G 204

202100 = M.G,_G 38480

_5 = MG_G 239

643 = MC._KG 1540

20 7 = MC._G 3_ 8

12¢0 = MG/XG 1800

150 = MC_G

_9 1 = MGn_G 51 3

133O0 = MC._G 21829

62 • MG,_G 17

117 • MC_O 300

071 J MC_G 1_

0 51 J MC-.'KG 14

1820 J M_G 2432

209 J MC-_G 21S4

7_ J MC,_KG 2O4

13 • MG_G 32 ?

18_ = MC_G 38480

109 MC-_KG 239

2420 = MC_K G 4_

391 = MG,,KG 1540

16 • MG_.G 36_

795 J MGtKG 18C0

;'24 J MGn(G

(I 15 J MG_KG

32 J MG_G 51 3

391 J ktC,_G 114

6150 = MGIKG 211_29

42 J MC_G 1;

98 J MG/KG 300

T_e _2-2 _ p_.,e 3or _4
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TABLE _2-2

Anaiybcal Results Above Eackgmund for All Media {except Groundwater) in the Stockp_e Area

Rev I Memph_ Dep_ Ounn Fie,_ _t

samp_,

SBLFC (2) SS_FC28_

SBLFC (2) S_FC2830

SBIJ_C (2) SSLFC_30

SBI/C (2) SSLFC2830

SSL_C (2) SBLFC_3_

SBI/C (2) SBL_C_830

SSL_C (2) 5SLFC_

SBLFC (2) SBLFC283_

_LFC (2} SSLFC28_0

SSI_C (2) SBLPC2830

SSLFC (2) SBLPC2830

SSLFC (2) SBLFC2B30

SBI/C (2) SBLFC2830

SBLFC (2) SBLFC2830

_LFC (2) SS_FC2S30

SSLFC (2) SBLFC_0

SBLFC (2) SSLFC_10

SBLFC (2) SSL_C_I0

S_tFC (2) SSbFC_10

SBLFC (2) _LFC_0

SSLFC (_9 S_UeC_10

SBLrC (2) $8LFC_I0

$8L_C (2) SBLFC_I0

SBU:C (2) SBU:C_10

SBLFC (2) SBLFC_I0

SSLFC (2) SBLFC_I0

SSLFC (_ SBLFC_I0

SSi_C (2) _8LFC2_I0

SSLFC (2) SSLF¢2.10

S_Jt/C (2) S_LFC_I0

SBtFC (2) SSLPC_I0

S_LFC (2) S81/C_I0

SSL_C (2) S81/C_I0

SSL_C (2) SB_FC_I0

SS_D (2) SBLFD1415

SSI/D (2) S_-FD1415

SBL_D (2) SeLFD1415

SBLFD (2) $8LFO1415

SBLFD (2) SSLFD_415

5BLFD (2) :_BLFDt415

SBLFD (2) SBtFO14_5

SBLFD _2) SBLF01415

SBLFD(2) SBLFD14_5

SBL;D (2) SBLFD1415

SBLFD (2) $BL_1415

SBt_D (2) $8tF_1415

SBI/D (2} $8tFO1415

SBLFD (2) SBL_D_415

SSLFO (2) SBLFO1415

S_LFD(2) S£_FD14_5

SSLFO (2) SStFD1415

SBtFD (2) S_tF01415

SBt_D (2) 5SLFD1415

S_LFD (2) SSLFD28_

SBL_D (Z) SE_FD2830

b'Bl_O (21 SBLFD2830

_LFO (2) SBLFD2838

SBLFO (2) SBLFD283_

SSl/D (2) SBLFD2830

SSLFD {2) SBLFD2830

SSl/D (2) S_LFD_

SSL_D (2) SBLFD2830

S_LFO (2) SSLFD2830

S_LFO (2) SSt_OZ630

_I/D (2) SSI_O2830

S_D (2) SBL_D2830

SSI/D (2) SBLFD_30

SSLFD (2) $5%F02_

SBt_D (2) SSLFO_8_O

SBU=D (2) SSLFD2a3_

_LFO (2) SBLFD_IO

$_LFD (2) $SLFD_I0

SSI/D (2) SStFD_;0

$81/0 (2) SBIgD_I0

SSL_D (2) SBtFD_10

SBLFD (2) S_LFD_10

SBLFD (2) S_:_10

SB_O (2) S_LFD_- 10

SBLFD (2) SBLFD_-I0

SBLFD (2) SBLF_I0

SSLFD (2) SBLFD_I0

SSU:D (_) Sm_D_.10

SBL_D (2) SBLF_I0

SBLFO (2) SSL_D_IO

SBLFD (2) SSLFO_10

SBLFD (2) SBLFD_0

SSLFO (2) SBLFD_0

SSLFO (2) $81/D_I0

SB_D (2) SB_I0

SSLFE (2) SBL_E_

Date Depth pa_mlete r Na_C_

ColleCted Ra,ge

1C_C_I_9 , 280_o300 3ERYLLIUM

I 0_4 I_99 280_300 _O_UM

I0_'1999 280 _u30_ _J-CIU M

IC40_1999 280_300 _ROMIUI_ TOTAL

I0_0_I_9 2_ 0to 300 _O_ALT

I0_1999 2_ 0t_300 _OppER

_0_1999 280_ 300 _D

I0_I_ 280t_300, _A_NE_UM

10/0_1999 280_300 i m_G_J_ESE

10m_9_9 280eo300 I _ICKEL
I0_t999 280_o300 ! _OT_SIUM

10_0_1_9 _0to300 ;ODIUM

I0_199g _80 _ 30_0 _C

10/0_I_9 80t_I00 CUh_NUM

10406Hgg9 80to I00 _S£NIC

IC_0_gg9 80 to 100 _3_UM

I0_I_9 80b_00 _RYLUUM

I0_1999 8_I00 _DM_UM

I0_6/1999 80to I00 CALCIUM

I_I_9 80_100 CHROMAJM, TOTAL

10_I_39 80_o I00 COBALT

I0_1999 80_ I00 CO_P_R

1C_9_999 B0_00 IRON

I0_1999 _0_I00 LEAD

I_19_g 8O101OO MAGNESIUM

_0_419_9 80_o 100 _CKEL

_C_ 19_9 80to I00 POTAS S_JM

IOA0_ISS9 80to I00 TT_LUUM

I0_0_1_9 80 _ I0_3 VANADIUM

I0/0_1g99 B0_I00 ZINC

I0_1999 140W150 ALUMINUM

I0/091999 140to 150 ARSENIC

I0_I_39 140_ 150 BARIUM

I0_05;1999 140to 150 BERYLLIUM

IOA_41_9_ 140_150 CADMIUm4

10_I_9 140 Io 150 CALCIUM

1C_99 140(o150 CHROMIUM TOT_.

10m_gg9 _40_o 150 CO_0-T

10/05/tgg9 140_ 150 COPPER

1G4_1_9 140_ 150 IRON

I0_19_9 140_150 LEAD

I0_1999 140to 150 k4AGNESIUM

I0_g1999 140_150 MANGANESE

t0_g1939 140_150 N_KFL

I0_05_1999 140_ _50 POTAS$_M

1_Ig99 t40_150 SODIUM

10_t_9 140:o150 _UM

I0;05J1999 140_150 _A_DIUM

1C40_1g_9 140_ 150 _NC

10/_g1999 280_ 300 _LUMr_UM

I0_g1999 2_ OtO 300 _RSEN_C

10a_41_3_ 280_300 _A_IUM

I0a_5_1999 280 to 30J3 _ERYU_UM

I(bO_1999 28O103OO _DMIUM

1_Ig99 280 _300 _C_UM

I040_9 280_300 _ROMIUM TOTAL

1CV0_lggg 280_390 _O_ALT

1C40_1999 2_0 &o300 _OPp_

I0_1999 280_o 300 RON

_0_05/1999 280 to 300 _GNE_IUM

10_5_19_ 2a0_300 _GANESE

I0_I_9 280_300 41CK_L

I0_5_1599 ! 280to_0 _OO_UM

I0_O_I_9 2_ 0 _ 300 /ANADIUM

1C40_1999 2_0_g 5NC

10/05/1999 80t0100 _LUMINUM

_0_1999 80_o I00 _RSENIC

10_1999 80to 100 _ARIUM

10A)_I_99 80_I00 ; _RYLUUM

10.415/1999 80t0100 _A_CIUM

10_1999 B0_100 _ROMIUM TOTAL

I0_19_9 8_100 _C_ALT

I0_1_99 80toi00 E_D

I0_SS9 80_I00 _AGNESIUM

I0_1999 80_I00 _J_GA_ES_

I0/9_1999 80_I00 NICKEL

I0_0_1_9 80t_ 100 POTA_$1UM

;0_Ig99 80_100 SODIUM

I0/05/15_3 80to I00 THALtJUM

I0_19_9 80_I00 V_AO(UM

I0_.'I _99 80to 100 ZINC

IC_0_ 30_50 ALUMINUM

C_nc_ntra_osl Qualifier Units Ba_k_ round 8a_kg r°und
Valu e _e'ce

Flag

0 3 J MG_G 1

028 J MG_G 14

552 J MG,_G 2432

138 J MG_G 2_4

O84 J MG_G 2O4

46 J MC-_KG 327

163(m = MG_KG 384g0

9 1 = MG_G 23.9

290 J MC-_G 49C_

273 = MG,X G _5,._

3_ J MC4KG 356

19t J MG_G 1800

3O 3 J MC.n_G

288 J e,tC/_G 51.3

53 J MC._G 114

684O = MG_G 21829

8 J k_G_G 1?

8_2 = MG_G 3_1

0_9 J MC._G 12

049 3 MG_G 14

17g0 ._ MGre(G 2432

a9 J MC-4<G 2e4

73 = MG_G 204
_3 MG_G 327

161OO = MGrKG 3848O

104 = _G_CG 239

. M_G 49C_

5_2 = MG_ G 1540

168 = M_'_G 366

6O5 J MG,_G

028 J MGJ_.G

18 J MG_KG 5_ 3

358 J _o_KG _14

_,20 = _G 218_9

4 1 J _a_G _e"

102 : f4Gn_G 3(:O

0G4 _ M_G 12

0_B J M_/<G 1 4

1590 J M_4_G 2432

15 J e_G Z_4

108 J MG'_G 2O4

126 MGq_G 327

18_0 J MG*_G 38480

1z1 J _G 239

1990 M_%G 49_0

7C_ ._ MC_.G 1540

_83 = M_G 3G6

G32 J _,_G 18C_

54 5 J M_G

0 14 J M_G

34 G J M_G _1 3

3_7 J MG_'_G t14

4240 = M_ 21829

0_3 J M-G_G 17

6 8 J _G 3OO

0 2 J M_G 1 2

0.35 J _,K_ G 14

533 ._ _G 2432

_13 J M_KG 264

1 3 J M_G 29 4

42 J M_G 327

127OO J MG,_G

5)" J MG/_G 239

22B J MG_G 49OO

IG3 J M_G 1540

2 J MO_G 36 6

237 J M_.q<G

25 .r k_G 51 3

:_9 J k_?,_G 114

9_90 = MG/_G 21829

86 J k4_G _ 17

1_6 MGnCG 3OO

D49 J MGr_G t_

067 J M_G I *

170_0 J M_J_G 2432

1Z3 J M_G 26 4

81 3 L_.G 204

169 MC_<G 327

213OO J M_G 3_480

108 J M_G 239

25G_ MG_G 49OO

531 J MGrKG 1540

192 = MG4(G 3_6

9_ J MC_G 18C,_

019 _ MGJKG

26 J _G 51 3

$22 J MG_CG 114

172OO M_G 2_829
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TABLE12-2

Ana_calResu_AboveGackgroondforAIIMedla(ex_eptGroundwater)inthe Stoc_deArea

Rev f Memph_ C_pot O,_nn Fwfd RI

St_Llon Santplo Datm Depth
Co11¢¢t ad Range Paratl'Ader Name

SBLFE (2) SBt.FE3-5 1_1S99 30_o50 ARSENIC

SBLFE (2) SBLFE3_5 t 0_0_l_g 30_50 BARIUM

SBL_E (2) SBLFE_5 t0/06_199_ 30_50 BER_I LIUM

SBLFE (2) SBLFE3_$ 10_5_1999 30to50 CADMIUM

SBLFE (2) SBLFE3_ 10'06/1999 3O;05O _LC(UM

SSLFE (2) SBLFE3-5 10_,6/1 _ 30t_50 CHROP.qUM TOTAL

SBLFE (2) SSLFE3_5 10/0611999 30to50 COBALT

5BLrE (2) SBLFE3-5 1_1_9 30to50 _OppER

SBLFE (2) SBLFE3-5 10_1999 30_50 IRON

SBLFE (2) SBLFE3-5 _0¢_'1999 30_.50 LEAD

$BLFE(2) SBLFE3-$ 10RE_99 , 30_50 _4AGNESIUM

StlLFE (2) SBLFE3-5 10J06/t999 30;050 _tANGANESE

SSLFE (2) SBLFE3_5 10_0_1999 30_OS0 _ERCURY

SBLFE (2) SSLFE3-5 1C_0_1999 30t_50 _ICKEL

SBLFE (2) SBLFE3-5 10¢_/19.Jg 30to50 >OTASSlUM

5BLUE (2) SBLFE3. 5 10¢6_1_99 30_o50 _ODIUM

SBLFE (2) SOLFE3*5 fOC6tlS99 30_50 r_ALLIUM

SBLFE (2) SBLFE3-5 1_1_99 30_50 /ANADIUM

SBLFE (2) SBLFE3_5 10_1_ 30to50 _JNC

SBLFF (2) SOLFF3_5 10/C_1999 30to50 =LUMINUM

SBLFF (2) SBLFF3-5 10_6/19S9 30to50 _RSENIC

SSLFF (2) S_LFF3_5 10¢_/1g_9 30t_50 _RIUM

SSLFF (2) SBLFF3-5 I0¢_/lg99 30;o_0 _ERYLUUM

SBLFF (2) SB,FF3-5 10R_999 30t_50 ;AOMIUM

SBLFF (2) $BLFF3-5 10_06/ig_9 3_0toS 0 :ALCIUM

SB_FF (2) SBLFF3-5 10/06/1g_9 30to50 ;HROM_UM_ TOTAL

SBLFF (2) SBLFF3_5 10¢6/1_]9 30_o50 ;OBALT

SBLFF (2) SBLFF3-5 10_6/lS99 30to50 _OPPER

SSLFF (2) SSLFF3-5 10J0_1999 30to50 RON

SSLFF (2) SBLFF3-5 10¢_S_9 3.0_50 EAD

SBLFF (2) SBLFF3-5 10,_6/1999 30_o50 _IAGNE$1UM

SBLFF (2) $gLrF3-5 10,_1999 30;050 _ANC-_NESE

SBLFF (2) SBLFF3-5 10_0(g1_ 30_o50 _ICKEL

SBLFF (2) S_LFF3_5 10_06t1_;9 30to50 'OTAS$1UM

Sf_LFF (2) SGLFF3*5 10_06/1999 30 _ 50 SODIUM

68LFF (2) SB_FF3-5 10,_1999 30_o50 TH_LLtUM

SBLFF (2) $BLFF3_5 10R6_lS99 30_o50 VANADIUM

SBLFF {2) SBLFF3_5 10_06/t9_9 30;0_0 ZINC

SBLFF (2) SSLFF35D 10z0_1_ 30 t= 50 ALUMfNUM

$BLFF (2) SBLFF35D 10_0e/1_ 30_o50 ARSENIC

SBLFF (2) SBLf'F3.50 10¢_'1_ 9 30_o50 DARIUM

6t_LFF (2) SBLFF350 10¢_19_g 30_50 BERYLUUM

SOLCF (2) SBLFF3-5D 10R_'I S99 30lo50 CADMIUM

SBLFF (2) $_LFF3-50 10_1999 3O;05O CALCIUM

SBtFF (2) SS_FF35D 10/0_1_ 3Qt_50 CHROMIUM TOTAL

SBLFF (2) SBLFF3 50 10/06_19_J 30to50 COBALT

SBLFF (2) SBLFF350 _0X)6/1999 30_50 COppER

SSLFF (2) SBLFF3-50 10._5_1999 30 ¢o50 IRON

SBLFF (2) SBLFF3.50 10_0_1S99 30to50 rEAD

S0_FF (2) SBLFF3 5D IO_U_S_9 3O*O5O M_;NE_IU_4

SBLFF (2) S_LFF3_SD 10_06_1999 30;050 MANGANESE

SBLFF (2) SaLFF350 lC_O_1_R9 30t. 50 NICKEL

SBLFF (2) $0LFF3_50 10/_/1999 30to50 POTA3$1UM

SSLFF (2) SBLFF35D 10_6/1999 30 to 50 SODIUM

SOLFF (2) _LFF3_5D _0_O6/lS99 30¢o50 THALLIUM

$OLFF (2) SSLFF3-SD 10J05_1999 30b_50 VANADIUM

_BU=F t21 SSLFF3_D 10,_0_1999 30to50 ZInC

ConcontmUo_ QUalifier Units BaCkg round Backg round
Valt:e ExceedaP, ce

Flag

19 = MG_KG 17 X

156 MG_t<G 30_20 63 J MG,_G

056 J M C,_.G I 4

_39 J MC._G 2432

157 J MGn_.G ;64

tt J MG_KG 204

197 • MG_G 327

249OO . MGrKG 3848O

201 . MC,_ G 239

2720 = _G 4900

593 = MG_'KG 1540

006 J MC._G 02

_94 • MG,_O 368

1210 J MC,,I_O 1800

672 J MC_G

048 J MG_KG

33 1 J MG,_G 513

61 9 J MG#(G 1 T4

123C_ MC._G 21829

138 MC_G 17

164 . MC._G 3OO

062 J MG_KG 1 2

054 J MC-_G 14

917 J MGh_G 2432

t03 J MC-_G 264

113 J MG_G 2Q4

23 2 . MC.ZKG 32.7

24100 = MC.,I(G 3848O

162 = MG,_G 239

2_50 = MC_I_G 4gO0

t3_0 = MC.J_G 1540

20_ = MC,_KG 366

757 J MG_G _800

84 5 J M_XG

042 J M_G

26 3 J M_G 51 3

665 J MGP<G 114

25100 MG_G 21829 X

157 • MC,_KG 17

245 • MC.,K G 300

11 J _G 12

089 J MG_G 1 4

1350 J MC_I_G 243_

21 1 J MC-_KG 26 4

155 • MG_G 2O4

37 2 • MG_G 32 7 X

40400 = MC.,_XG 38480 X

16 = MC_G 239

46_) = _G 4900

1610 . MG/KG 1540 X

35 . MG_KG 36 6

_910 . MGh(G 1800 X

134 J MC,_G

042 J MG_G

51 3 J MC_KG 5t 3

109 J M_G 114
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TABLE 12-2

AnalylJcal Results Above Backlttound for All Media (except Groundwater) m the Stockplte Area

Rev f Mempt_ L_pot Dur_ F_d RI

Sample _ parameter Name

st_ace So_

DOMT_81_SS5

[_MT_8109_S5

_OMT_St_S5

OOMT_I_S5

GOMT-_I_S_S$

COMb'S1G_S5

DOMT_I_S5

[_MT_81098_SG

DOMT_I_SSS

DOMT_,8 / 098_SS5

OOMT_8 le_8_$5

DOMT_IC':J_.SS5

DDMT_,BICCJS_5

COMT JJ81C,9_S $6

DDMT_81(_SS6

DDMT=3810_S6

OOMT_81OrJ_SS6

OOMT_81C_J_.56

0CMT_81_S6

00MT4_81_cJ8_S6

DDMT 081c_8_56

DDMT_81(_g8_$6

DOMT4a lg_6+SS6

DOMT_081Qe_SS6

DOMT_D81098_SS6

_MT_081 _38_,_6

ETC-t

ETC-I

ETC-2

ETC-2

$BLFA0-I

SBLFA0-1

$BLFA_-I

5BLFA¢I

SB_FA0*I

SBLFA0-1

SBLFA_-I

SSt FA0-1

SBLFA_-I

SBLFA0-1

SBLFAC,-1

SBLFA0-1

$BLFA_I

SBLFA0-I

SBLFA_-I

SBLFA0-1

Sgt_A0_I

SBLFB0-1

SBLFB0-1

SBLFB0-1

$81_B0-1

$BLFBC,-I

SBLF_Q-1

SBLRS0=I

SBLF_0-1

SBLF_3-1

SB_B0-1

SBLFB0-1

SBLFB0-t

SBLF_C,-t

SBLFB0=I

SBLFB0-1

S,BLFSO.1

SBLR_Q- 1

SBL_C0-1

SBLFC0-1
SBU'C0.1

SBLFC0-1

$BLFC0-1

SBLFC0-1

SBLFC_

SBLFC0-1

SSLF(_-I

SBLFC0 1

$BL_C0.1

SSLFCO-I

SBLFO0-I

SBLFC0-1

SBI_CO-I

SBLFC0_

SBLFC0-1

SBLFCO-1

SBt_C0-1

$BLFC0.1

$81_FD0-1

SBLFD3_I

BaCkground
Exceedance

Flag

x

X

T_2_ P_s_14
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TABLE12-2

AnalyticalResultsAboveBacl(gmundforAHMe_a(QxceptGrcondwa_r)lnthe StockptleAtea

Rev f Me_Js _pct _nn F_ PJ

Station ._ampkm Dato Oepth paran.4tor N_IO
Co_bectmd Range

SBLFO (2) SBLpD_-I 1010_1_9 00 Io I 0 _RR;M

SDLFO (2) SBLFC_-I ?0/_EVlS99 QO_IO _E R_t'_LIUM

SSLFD (2) $51-FO0-1 10_19_9 00 t_ 10 :_OMIUM

55LFD (2) $5LFC_-I 10_1S99 00 to 10 ".¢__CAU M

SBU:O (2} SBLFC¢-I 10R_J1999 00 _ 10 _ROMIUM TOTAL

S_LFO (2) SBLFO¢-I IO_FJI_ 00 :o 10 _:J_LT

SBLFO (21 SBIFC¢-I IC_1999 00_10 _PpF_

SBLFO(2) SBLFOQ-I 10t05/1999 , 001o10 RON

_LFO (2) SBLFDO.1 10_5/1999 00to _0 _;NESlUM

5Dt_O(2) SBLFDQ_I 10_5/19_9 i 00_10 _/_J_GANESE

SSLFD (2) S_LFD_I t0_1999 O0 to I 0 qlCKE_

_LFD (2) SBLFO0-1 10R5/1999 O0_10 _OTF.S_JM

SBLFD (2) $SL_D¢-I 10RE_1_99 00_10 _ODIUM

SBLFD (2} SBLFOO-I 10_E_1999 00_10 _tALLiUM

SBLFD (2} SBLF0O-I 10R_JIS99 00 to 10 /A,_O fUM
S_LrO(2) SB_O0-1 1C_0£a1_ 00_o10 PNC

SBLFE (2) SBt/:EO-I 10_0_1_9 00_10 U_L_INUM

SBLFE (2) SBt.FE0-1 10_1999 00to 10 _._ENIC

• 5LF_ (2) SBLFEO-I toR_l_ O0t_lO V_RIUM

S6LF£ (2) SBLFE0-1 10,_1_ 00_1 IERyI-UUM

SBLF_ (2) S_LF_C-1 10_1_ 00to10 ;_OMIUM

SSLFE (2) SBLF6O-1 IC_S99 00_10 _-CIUM

SBLFE (2) SBLFE¢-_ 10_19_9 00t_10 _ROM(UM, TOTAL

SBLFE (2) SBLFEO-I 10_1_ 001o 10 ;OBALT

SBLFE (2) SBLFE0-1 10_0_1999 00 _J t 0 ;Opp_

SB_F_ (2) 5BLFEO-1 10_1999 00 to 10 _ON

_BLF_ (2) SSLFEO-I 1_1999 O0t_lO

SBLFE {2) $8LF_O-1 1_96/1999 00_10 4,_3NESZUM

_6LFE (2) SBLFE_-I 10R_'_gS9 00_10 4N_GNWE$_

SBLFE (2) SBt_EO-_ 1_1999 00t_lO _CKEL

SBLFE (2) SBLFEO*I IC_0_1999 001o_0 _OTAS_pJM

SBLFE (2) _B_FE¢-I 10_1_9 00_o I0 _OIUM

SBL.C_ (2) SBLFE_I f0_19_9 00 to 10 V#,NAC4UM

$SLFE (2) _BLFE_I 10/_1_)9 00_10 Z_NC

SBLFF (2) SBLFF¢-I 10R_1999 00_10 ALUMINUM

5BLFF (2) SBLFFO._ 10_19_ 00_10 ANTIMONY

SBLF_ (2) SBLFFC-t 10_¢(V1_99 00_10 _q_ENrC

SBLFF (2) SBI_FQ-I 10_1999 00t_10 _I_M

SBLFF (2) SBLFFC_I IC_1S99 00;oI0 BERY%LIUM

SBLFF (2) SBLFFO- 1 10_0P_1_99 00_o i0 CADMIUM

SBLFF(2) SBLFFO-1 10_1_9 00toll CALCJUM

$BLF_ (2) SBLFF¢-_ %0_0_19_9 00 t_ 1 I CHROMIUM TOTAL

SBLF,c (Z) SBLFf0.1 1OR(V1999 001o10 COBALT

SBLF_ (2) SBLFFQ-I 10_O_1999 00_10 COPPER

5BL_F (2) SBLFFC-1 IC_9S9 00_1( iRON

SBLFF (2) SBL[F_-I 10_6/1999 00_0 LEAD

SBLFF (2) SBLFF_-I 10_199_ 001o10 MAGNESIUM

SBI-FF (2) SBLFFO-1 I0_C_1999 00 k_ t 0 M._J_Ge.r._$E

SBtFF {2) _BLFF0-1 10_19_9 OOk) I0 NICKEL

SBLFF (2) 5BLF_O-_ 10R_19_ 00_10 POTASSIUM

SBLFF (2) SBLF_O-_ 1010_J19_9 00 _ 10 SODIUM

SBLFF (2) SBLFF0-1 10_1_1999 00;_10 Tt-:_U IUM

$SLFF (2) SBLFFQ-I 10_1999 00_10 VANADIUM

SBLFF (2) SBLFFO-1 10_0_1_9 00 _ I 0 _

$SLFA DJ_2 _0114/1_9 00 to _ 0 _Lt_MINUM

SS_FA DJ_2 10/14/1993 00 t_ I 0 _RSENIC

_SLFA DJA292 10/14/1999 OOk_10 BARIUM

S_LFA OJA292 10_14/1999 00_10 BERYLUUM

$SLF^ OJAZ92 10/1411S9_ 00_10 C_LC_UM

$$LFA 0J_292 10/14/1999 00to10 CHROMIUM TOTAL
SSLF_ OJ_2_2 10/14_1_ OO_10 _LT

SSEFA C_292 10_l,Ul_ 9 O0_fO COPPER

$$_FA DJA292 10114_1999 00_0 IRO_

$$LfA OJ_92 10/14/1999 00to10 _

SSLFA OJA2_ 1_14119_ 00_10 _GNE$1UM

S_LFA 0JA292 1¢/1411_ 00_10 _t_G_$E

SSLFA OJ_92 10/_4_?_99 00_o 10 _ERCURY

SSI_A OJAZ_2 10t_4_999 00 _: 10 VIC_EL

$$LFA DJ_g2 10_14_1_9 00_10 :OTASSiUM

SSLSA C_J_92 _0114_1_9 OOtolO rHAL_I_JM

$SLFA [M_2 10;14/19_ I 00_lO _AOIUM

$$LFA OJF.292 10/14t1S_J9 I 00 to I 0 !INC

_$LFA 0J_93 10_1411Sgg 10_20 _LUMINUM

BStYA 0JA293 1C_4_1999 IO*O20 _RSEN_C

55LFA DjA21_3 10/i,_1999 10_20 _Z_RIUM

_S_FA DJA293 1_14z1_ 10_20 _ERYLLi_

$SLFA DJA293 10/14/1999 _0to20 _,_DMIUM

$SLFA _JA293 10/14/1999 10t_20 :z_LcIErM

SSLF^ OJ_93 10/1_1_ 10 _ Z0 _qROMIU_t TOT_

S_LFA DJA_93 1(V14_199_ 10to20 _OS_LT

SSLFA DJA293 10_.Jt999 10_20 :OPPER

_SLF^ DJA293 %0114/199_ ;0_20 RON

_SLFA 0JA293 10/14/1999 10to20

SSLF^ C_J_293 10/14/1_9 I 0 _o20 _._GNE$_UM

SSLFA DJ_293 10_1411S9_ I 0 to 20 _GANESE

SSLFA OJ_9_ 1C_14/1_99 10 _ 20 _ERCURY

55LFA DJ_93 10/14/1999 10_20 _ICY.EL

SSLFA _J_293 10t14_3999 10 to 20 _T_$1UM

S_LFA OJ_3 10_14/1_;_9 10_20 T_N.UU_

Con_qtrat_ Qualif;,_ ( Units 8acko_und
Value

97 t . MG_KG 224

0 51 J MG_G 1 1

O5 J MG_G 14

836 J MG_KG 584O

162 J MCaKG 248

67 J ! MG_G 183

14 7 = MG_G 335

228O0 J MG_G 37O40

124 J MC._G 3O

2140 • _G 46OO

36O J MC-_KG 1304

15 1 . MG_G 30

971 J MC_KG 1820

(_7_ J MG_G

O26 J MG_G

29 6 J Mc-r_G 484

493 J MG_G 126
le21_ . MC._G 2381 0

57 J MG_G 20

81 I . MG_(3 234

O42 J MC,_G 1 1

04t J MG_G 14

S550 J MC_KG 584O

%84 J MG_G 248

39 J MC,_G 183

92 . MC_KG 335

1_4(10 . MG,_ G 37C40

la5 = MC,_G 3O

tC_0 J MC._G 46(_

191 = MG_O 1304

105 . _l_G 3O

927 J MO_KG 1820

_7 J MC,_G

26_ ,_ MG_G 484

462 _ MC_KG 126

123OO = MG,KG 2381O

16 J MC,_KG 7

9 J M3_G 2O

10_ • M_XG 234

049 J MC,_G I 1

o53 J MG_G 14

20500 J MG_G 5840

146 _ MOJKG 24_

6 2 J MC,_G 18 3

146 MC-_G 33 5

172OO = MG_KG 37C40

132 MG_G _10100 • MO_G 4

424 MG_G 13114

162 • MG_G 30

1620 . M_,_ G _820

1_ J MG_G

029 J M_';G

_ U J _C,_ 2O

Bacl_lmu,_

FLag



TABLE 12-2

Ana_bcal Results Above Background for AB Media (except Groundwater) in the Block(pile Area

Rev t k_mp_s Depot Dunn _

Date Depth parer N_e
Station Sar_kl COileldl d R_ge

$$LFA OJA2g3 lC_14_1_39 I 0to20 VAN/_DI_3M

SSLFA DJA293 10/14/1_39 10tD20 ZINC

SSLF8 03A294 1C_1_1999 00_10 ALUMINUM

._SOF8 DJA294 1011allg'_9 00_10 ARSENIC

$$1_8 DJA294 10114/1999 00_10 BARIUM

$$LFB DJA2g4 10114_1_g 001o 10 I]ERYLUUM

$SLFB DJA294 10J1,_1999 0 0 _ 1 0 GAOMIUM

SSLFB DJA294 10/14/1999 0 0 _ 1 0 CALCtUM

SSLF8 0JA294 1(p14/1_ 0 0 _o 1 0 CHROMIUM TOTAL

SSLFB DJA2PA 1_1,U199g 00_10 COBALT

SSLF8 DJA294 10/14!19S9 00_10 COPPER

$SLFU C_A2P,4 10_4/19_3 00_Ul0 IRON

SSLFB 03/_94 10tf4/l£e99 0 0 to 10 rEAD

S_LFB C0/_94 10_4f1999 00to 10 MAGNESIUM

SSLF_ C_J_294 10H4/_999 0 0 _ 10 MANGANESE

SSLF_ D_294 10/14/1_9 0 0 _ _ 0 MERCURY

S$_ DJA294 10/1a319_ 00_10 t_CK_L

SBLFB _JA29_ 10H,U1999 00_10 POT_SSP_M

SSLFB O_294 10_14119_9 00_10 S_LENIUM

SSLFB C_JA294 10t14_1_9 00_10 SODIUM

SSLFB DJA294 10_14/19_9 00_10 TPL_U-#UM

SSLF_ D_A294 10/14/1999 00_10 VANADIUM

SSLr_ DJA294 1011,121999 00_10 Z_NC

S_CF_ C_A2_S 10_1,_1999 10_o20 P.LUMINUM

SSL_B D3A29_ 10114/1999 10_20 AP.SEN_C

$SLFB DJA295 IOJ14/19_9 10 _ 2 0 BARIUM

$SLF8 DJA2g5 10/l,Ulg_9 10 eo 20 BERYLUUM

SSLFB _JA295 10_14/t9_9 10_Z0 CADMIUM

SSLFB DJ_ 10/14/19_'9 10_2.0 _LCtUM

SSLFB C_JA295 10/14/1999 10_20 CHROM_UhL TOTA_

55LF_ _JA29_ IC¢14/1999 10_0 _OBALT

SSLF_ _ 1O/14/1999 101O20 DOppFJ_

SSLF8 DJA29_ 10/14/1999 1 0 _ _0 IRON

$$LF_ CUA295 10/14_1999 10 _o _.0 _EAD

$$LF_ D_295 10_14t1999 10_ 2-0 _AG_E_IUM

S.%FB DJA295 10d411999 101o 20 _IANGA_E

$$LFB DJA29_ _0_1_1_9 10 _ 2 0 _ERCURY

SSLFB _dA2_5 10_14tt9_9 10_20 _C_EL

SSLF_ DJA295 10/14/199_ 10b_20 _OT_SIUM

SSLFB DJ_Zg$ 10/14_1999 10_ 0 FH_LLIUM

SSLFB D3AZ_5 1011,U1_99 10_Z0 _ADIUM

_Lr_ _ 10/14_19_9 i 10to2-0 DNC

SSLF8 C_A296 IC/1_1999 I 0 _ 20 M_UMINUM
S$1_B DJA2g_ 0/14 S_3 i 10_o2.0 _$ENIC

SSLr_ DJ_96 10_4/1_39 10to20 _ARIUM

SSL_ DJ_ 1o/t4/1999 10_20 3ERYLUUM

S_4_B _J_29_ 1011,_1999 1O1o2O _*DMtUM

S$_B _J_ 10_1M1939 101o 20 _LCIUM

SSLFB OJ_ 10_14;_9_9 1 o _ 2 o "_ROMlUM TOTAL

5SLF_ DJA296 _0114_999 I 0 to 2.O _ALT

SSLFB _JA2_ 10/14/1999 101o20 :OPpER

$SLF_ DJA2_6 10/14_1999 10k_20 RON

SSLF_ 0JA296 10/1_1999 10_20

SSL_B D3A296 10/14/1999 I 0to 2-0 V_GNES{UM

$_F_ CUA296 10/14_1_ 1 0 to _0 V_NGANESE

$$Lm3 DJA296 10_14/1999 10_0 _ERCURy

S.%F_ DJ_296 1Cql4/19'39 1 0 to 20 _IGI(EL

SSLF_ COA29_ 1O/14/1939 10_020 _OTAS$1UM

SSLFU _ _0t14/1999 10_o20 rHAWUM

SSLFB _29_ 10/14/_99 10_20 IA_UM

SSLFB 03A296 _0/14/1_99 10_20 9NC

SSLFC 0JA297 1011_1_99 00k_ _0 U.UMINUM

$S_FC DJ_797 10/1,U19_9 00k_10 _JUM

SSLFC DJA297 10t14_1999 0 0 _ 1 0 _RYI-LIUM

SSLFC DJA297 10114119_ 00_10 _DMAJM

$SLFC _JA297 10t14/1_9 00_10 _LCIUM

$SLFC OJA_ 10/1a31999 00_10 ;HROMIUM TOTAL

SSLFC OJA297 10_1,_1999 00to10 _OBALT

SSLFC OJ_2g7 1_14/1993 00 _ 10 _PpER

$BLFC DJA29T 10/14_1999 00_10 RON

SSLFC DJA297 1_1_9 00_I0

SSL_C DJA297 10_14_1_9 0 0 _ 1 0 _GNE_UM

$SLFC DJA297 IC¢14/1_99 0 0 _ 1 0 _NGANESE

$SLFC DJA297 1O/14/1999 00tOlg _ERCURY

$_L_C DJ_297 10/14/1999 00_lg _IC_Z:L

$SLFC DJ_97 1C_14/19S9 00_10 'OT_SIUM

SSLFC DJA297 10114/1999 00_10 _HAU-(UM

$$LFG 0JA297 10_14/_9_9 O_ _o10 'At,L_UM

$$LFC D_A29T _0/14/t_9 00_10 _ZJNC

S_tFC DJ_98 10/14/1599 10_20 ALUMINUM

SSLFC DJ_29_ 1_14/1_ 10to 2.0 _.RS EN_C

SSLFC DJ_98 10/1411999 _ 0_o20 E_RIUM

SSLFC 0JA298 1O/14_1_'9 10_20 BERYLUUM

SSt_C OJA298 lg114/IS'99 I 0b_20 _0MIUM

$$1_C OJ_g8 10_411_99 I 0toz0 CALCIUM

$$LFC 0 J_98 10_14/19e_9 1 0 to Z0 CHROMIUM TOTAL

$_t_C DJ_8 t0/14/1_9 10to20 COBALT

S_I_C CUA298 10/14/_ 10_0 _PPER

SBCFC DJA2_ _0/14_999 10_20 IRO_

Concentraboo Q_l_ler Units B_ck_r°und B_kgmund
Val_ _ncQ

FLag

323 _ MG_G ,_84

652 = MC_I_G 128

311_0 = MG_G 2381O X

248 J MC_KG 2O X

237 . MG_I_G 234 X

0B1 J MG_KG 1 1

0 24 J MG_G 1 4

14200 MG_G _ X

28 = MG,KG 248 X

108 J MG_G 183

22 7 = MG_G 33 5

_ MG_G 37C40

54 3 = MC_'_G 3_ X

4040 = MC_G 4_00

6_ MG_G 13C4

O07 . MG_G O4

23 7 M_G 30

34_0 = MC_KG 1820 X

O35 J MG_G 0 8

1_ J MC_KG

0 42 J MG_G

59_2 . MC_G 484 X

904 = MC_KG 126

195OO = MC_G 2381O

163 J MG_G 2O

1,7 . MG_G 234

0 8 J MC_<G 1 1

O2 J MC-J_G 14

377O MG_G 5_40

187 I = MC_KO 248

2O 3 MG_G _8 3 X

221 MC_KG 335

28_0 = MC_KG 37040

21 2 = MG_I_G 3O

335O MG_KG 46OO

1_0 = MG_ G _304

0O7 J MG_KG O4

234 = MG_G 3O

1350 = MG_G i 1820

O4 J MG/KG

385 MG_G i 484

72 MG_G I 126

225OO = MC._G 238_0

156 J MC_KG 20

208 MC_G _l092 J _IG4NG

0_7 3 Me_:G 14

2830 MG_G 5840

22 1 . MG_:G 24 8

125 J MG_,_G 183

24_3 M_G ,_35

325OO = MG_.G 37O4O

188 MG_G 3O

_.37 = M_G 1304

0 O7 J M_G 04

25 • _ M_G 3O

1950 . MG_NG 1820 X

O42 J _01';G

47 3 MG_G 48 4

157 J M_OKG 2O

138 M_I_G 234

0,_ .t M_NG 1 1

O22 J _G 14

2590 M_,_G 5840

16_ = M_G 248

t19 J M_G 183

22 MG_.G 335

25800 = MG?c(G 37040

745 _ MG_G 1_n4

O05 J M_G O4

219 = _G 30

1250 = M_G 18211

0_25 J MG_G

33 7 ; _I3_G 434

728 = MG_G 126

_4_ = MG_2G 22_10

162 J MG_G 2O

O66 J MG,',_G I1

0 17 J M_G 1 4

1500 = M_G 584O

13,_ = MG_G 248

96 J _G 1B3

21 9 _ _G_!<G 335
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TAGLE 12-2

Analytical Resutts Above Background for NI Media (excep_ Groundwater) in the Stockpile Area

Rev I _/emph_ Depol Dur_ F_e_ Rt

Sta_ Sampll Da_ Depth pme4a¢ H_m
Collected Range

SSLFC DJ_ 10/1411999 10_20 L6AO

SSLFC OJA298 IQ1_41_999 10_20 MAGNESIUM

SSLFC OJA298 10/14/1_ T0to20 _ANGANESE

SSU_C DJA2_ 1_14/19_9 1 O IO _-0 _ERCURY

SSI_C 0 JA296 19114/19g_ I 0 to 2 0 _ICKEL

SSUcC CUA2_ f0J14/1999 10 _ 20 _OTASSlUM

SStFC 0JA298 t0114_1_39 10_29 FHALUUM

SSLFC DJA29a 1_1_1_9 10_20 _ANAD_UM

SSLFC DJA2_ 10/1_1999 10_20 -_NC

_,$LFD DJA299 10_1_JIS99 Q0_0 _0 _LUMIN_M

$$LFD DJA2_9 IC414/1_99 00_0 _RSENIC

$S_D DJA2_9 10/_99 _ 0 _ 1 0 _a_R_JM

$SLFD OJA2_ 10;14/1999 00_10 _ERYt_UM

SSLFD _ 1_1_JI999 00to10 ;ADMIUM

SSL_D 0JA299 I_/1_J1_9 0QtOl _._LC_UM

SSLFO DJ_9 _1_J1_9 00_10 ;HROM_UM TOTAL

SSLFD DJA299 t0/1411_9 00_10 _OBA_T

$S_FD DJA299 10/1411999 Q 0 _ I 0 _3ppE_

SSUCD DJA29_ 1_/14/1939 001o1 RON

SSLFD C_/A299 10/1_9 _0_10 EAD

SSLFD I_A259 1_1_ 00 _ 1 _AGNEStUM

SSLFO OJ_ 1_1.U199_ 00 _ 10 _GANESE

SSLFO DJA299 10_14/19_9 00_10 AERCURY

$_L_O DJA299 10_14_1999 00_0 _CKEL

$S_FD DJA299 10/14_1999 00_10 _T_JM

$$LFD DJA299 lC/1411_99 _0_1 ;OD_OM

SSLFD OJA2_ 1C_1_1999 00_10 _Ak_DtLIM

SSLFD OJA2_ 1_1_J1_99 0Q_IO :INC

SSLFO OJA300 _0t1_J1_39 10 _ 2 Q _UMINUM

$SLFO DJA300 10/1411_9 10_20 _RSENIC

S_a-FD OJ_ 10_14_1_99 10_20 _UM

SS_O DJA3_O 1_/1_U1999 10_20 I_ER_A.UU_

SSLFD _ IC4141_99 _0_20 CAdMiUM

SSLFO _A3_ 1_14_i_99 10_20 CALC3UM

$$LFO C_A3C_ 10J14/1_99 I 0 to 2 Q CHROMIUM TOTAL

5$LFD DJ_ 10_1_J1_._ 10 _ Z 9 COBALT

5St#O DJA3_0 1_1,_1999 10_20 COPPER

SS_FD DJA._ 1_/1_J1999 10_20 JRON

SSLFO OJA3_ IC414i_999 10_20 LF3_D

SSLFD O4A_O 10/14il _ 10_2_ MAGNESIUM

SSLFD _JA3_ l_q4J19_9 10to20 M_J_GA_ESE

$_LFO DJ_C_ i_1_J1999 I 0 to 20 MERCURY

$SLFO DJ_ _1_19_9 10 _ 20 NICKEL

SS_D DJA3CO 10/14/1999 10_20 pOlOnIUM

SSLFD _JA3_ 10/14/1999 10k_20 SODIUM

$SLFD C_JA3_ 1C4141_999 1_20 VANADIUM

SSLFO CdA3_ 1_t_9 t0to20 ZINC

SSLFE DJA301 1_14/1_99 0 Q_ 10 ALUMINUM

S3LF_ DJA30_ 10_1_1999 00_10 e_RSENtC

$$LFE DJA301 I0/14/19_ 00;o10 BARIUM

$$1_E C_J_I 10_14_1999 Q0 _ f 0 _ERY1J-IU_

$S_FE C_/A301 10_1,U1_9 Q0_I0 CAECUM

SSLFE _JA301 IC4_4/1999 _ 0 to 1 0 CALCIUM

SSLFE BJA301 10It 4_1999 00tOlO CHROMIUM TOTAL

SSLF_: DJA3_I 1_1_1999 00_f0 COSALT

SSLF_ DJ_t t0/1_J199_ 09_10 _Op_R

_$LF_ DJA_01 10/1_J1_9 00_0 IRON

SS_FE OJA3Ol ICq1411_9 00_10 LE_D

_SU:E DJ_301 1_1_31999 Q 0 _ 1 0 _AGNES_UM

SSLFE _301 1_/1_J1999 00_10 _GANESE

SSLF_ 0JA301 10/14_1999 I Q0tol0 _6RCURy

SSLF_ OJ_ 1011_1_9 00_IQ _tCKEL

S_LFE DJA30t _14/1_9 00 _ 10 :_3TAS_JM

$S1_E OJA201 10/14/19S9 00_Q I_A_IU_

SSLFE DJA301 10_14/1_9 O0_t0 _ANADIUM

_S_ 0_A301 10/1_31_9 Q0_10 _NC

$_lF_ DJ_2 1_1 _319e9 10_20 _RSENIC

$_FE DJA3_ 1011_JI999 1Q_2Q _ARIUM

S_t_E DJ_ 2 1_1_1_99 1 0 _ Z0 3_R_LUUM

$SLFE _ 10/1_J1_ 19_20 _DMI_

SSLFE 04A302 10/1411999 10_20 _CIUM

SSLF_ _A3_2 10_1_1999 10_20 _ROMIUM TOTAL

$SLF_ DJA3Q2 10/1411999 10_,20 _OBALT

$$LK_ DJA302 1_t4_I_99 10_20 _OPPER

SSt_E C_2 10/1_1_99 IQ_20 RON

SSLFE OJA302 10/1<41_9 1 0 _ 2 0 .EAO

SSLFE _A302 10/l_Jt _9 10_20 _GNESrUM

$SLFE 0JA302 10/14_19fl9 10_20 _GANESE

SSLFE DJA302 1_4_1999 10_20 _ERCURY

SStF_ DJA302 1_4_199_ 10ka2Q I_CKEL

S$_F_ DJA392 _QI14_1999 10t_20 _TASS_UM

SSLFE OJ_302 10_1411_ 19_20 ;OOIUM

SSLFE GdA_Q2 10/1411_9 10_20 _ALLIUM

SSLFE DJA302 10/14_1999 10_20 _VANADIU M

SSLF_ DJ_302 10_14/_9_9 10_20 ;Z_NC

SSLFF DJA303 10_t_9 _ot_l 0 ALUMINUM

SSLFF DJA3O3 10/14/1_9 Q0to10 ARSENIC

S$LFF D JA393 _0/14/1999 00'OLO 6_R_UM

SSLFF OJ_ 1Cq1_1999 00_10 BERYLLIUM

Concentration Qu_drfier Units Background Background
Va_u e ExcHdance

FLag

I_ = _G 30

285_ MG;KG 4_

_00 MG/KG 13e4

Q06 J MG/_G 04

216 • MG_G

935 _ MC_G 1a2_

04 J MC,_G

_7 = MGn( G 484

7O3 . MGn_G 12_

198C0 . MG_G 2381(]

82 J MC,_G 29

052 J MG_KG I 1

03e . MG_G 1 4

1010C_ • M_G _40 X

178 • MG_ G 24 8

32 J MG_G 183

t4 $ MGnCG 33 5

1 I_Xl0 MG_G 37040

28 . MC,_G 30

1_ = MCt_O 46(_0

243 • MG_G 1304

008 . MG_G O4

93 • MGA_G _0

4510 . MG_G fs_ X

244o . MG_G

24 a MC-_G 484

74 4 MGr_G 126

1540O . MG_G 23810

J M_G 20

57 _ • t.IG_G 234

031 J MGrKG _ 1

0 19 J MGn(G 14

19_ = MGnCG 584O X

166 * MC,_G 248

19 J MG_.G I 183

61 M_G 335

102C_ • MG/KG 37O4O

44 3 . M_G 30 X

368 J MGr_O 4603

636 . MG_G 13_4

OO4 J MG_KG O4

7 8 J MGn_G 3_

733 J MG_G 1820

118 J MG_I_G

181 MG_G _4

3S. 2 = MG_G 126

I_ . MG_G 23810

109 J MG_G 20

75S . MGn( G _34

042 J MG_KG 1_

0_ J MG_KG 14

9Eg_ MG_G 584O X

193 • MG_G 24 e

56 J MC-_G 183

21_6 = MC._G 335

t_ • MG_G 37C40

4O 8 = MC,_ G _0 X

953 J MG,_G _00

301 • MG_G 1304

01 • MG,_G 04

12_ • MG_I<G 3_

7_ J _Gn<G 18_

032 J MGA_O

2_a . MG_G 4a4

336 • MG,_ G 12_

124(]0 • MC,_G 2381O

IS J t_G/KG _U

198 . MG_KG 234

0 66 J MGrKG I 1

022 _ MGr_c; 14

1760 . MG_(G $840

148 • MG_tCG 24 8

106 J MC_G 183

2_8 . MC,,_G 335

263_ * _ MG4_G 37040

17 MG_KG __3o M_G

_T . MG_G 1394

o 05 J M_,_G o 4

23 • M_I_G 30

9al J M_!_G 18_

103 J M_'_G

0_8 J MG,'NG

27 9 . M_,_G 4B 4

25 5 h MG_G 2O X

67 4 = MC,_ G 2:t4

0 37 J IttG_G I 1
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TABLE IZ-2

AnalyUcal Results Above Background for AH Ma_a (except Gr ound_vater I m t_e Stockpde Area

Rev 1 _n_ Oepo¢ _nn F_/_

Date Depui paramete r Natal
Station Sampla Colleded Range

SSLFF OJA303 10/1_U1_9 0 0 Io 1 o _ADMIUM

SSLFF DJh303 10/14/1_ 0 0 _ 1 0 _tCIUM

SSLFF OJA303 10_19_ 0 0 t_ I 0 _ROMIUM TOTAL

SSLFF DJ_303 10/_t_ 00to10 _OSALT

SS_FF OJA303 I0/1_1999 00_10 _OPPER

$SLFF OJA303 t0/14/1999 00_10 RON

S_FF DJA303 10/1_1_9 00_10 EAO

SSLFF OJA30_ 10/14_1999 00_10 AAGNE_UM

$SLFF OJ_3_ 10/1411999 _ 0 _. I 0 AANGANESE

SSLFF 0JA303 lC_1999 0 0 _ 10 AERCURY

SSLFF OJA303 10/1411_99 g 0 _ I 0 _CKEL

$SLFF DJA303 10/141_J9 00_10 _OTAS$_JM

SS_FF DJ_3_ 1011*J1_ 0 0 _ 1 0 _LVER

SSLFF DJA3(_ 10/14_199_ 00_10 _AU_UM

$$LFF OJA3CO 10/1z/1999 0 0 t_ 10 rA_AOZUM

_SLFF O3A303 10/1_1_ 00_10 _NC

$_LFF _J_304 10/1_19_9 10t_0 _UMINUM

SSLFF OJA304 10/1_19_9 I 0 t_ 2 0 ARSEN_

SSLFF DJ_304 10_14_19_9 10_20 BARgJM

SSLFF OJ_304 10/1_1_99 10_0 BERY_UUM

SSLFF OJk304 10/1-U1_ 10_0 C_DMIUM

$SLFF DJA304 10/14/1_9 IO_Z0 CAL_UM

SSLFF OJA304 10/14/1_ 10to20 C_ROMIU_ TOTAL

SSLFF DJ_3C4 lO/_*J _9_9 10ta20 CO6ALT

SSLFF DJA3C4 _H4/l_ 1 0 t= 20 COPPER

SSLFF 0J_204 10_14/1_ 1 0 _ 2 0 t_ON

SSLFF OJA304 t0/14/lS_J 1 0 t) 2 0 LEAD

SSLFF _A304 10/14_1999 10_o20 MAGNESZUM

SSLF_ OJA304 10/1_1999 10_20 MANGANESE

SS_FF OJ_3G4 10/1_1S99 10_20 MERCURY

SSLFF OJA304 lC_1_1_39 10to20 _,CYJ_

$SLFF DJA304 1011_J1_ 1 0taZ0 POTASS,J_

$SLFF DJA304 10/1_J1_ 10 ta _0 THALt_UM

$SL_F DJ#.304 I_1_1_ 1 0 _ 2 0 VANAOIUM

SSLFF DJ_304 t0/14/1_9 1 0 _ 2 0 _NC

$$LFG CdA305 t0/14/1999 0 0 _ 1 0 ALUMINUM

SSLFG OJA305 10/1_1999 00tolo A_SENIC

SSLFG O_/C_5 10/1_1999 0D_I0 BAR_M

SSLFG DJA305 10/14/lS_9 0 0 to 10 BERY_UUM

_LFG OJA305 10_14/19_9 00to10 CADMJUM

$_LFG OJA305 10_4_9_9 0 0 t_ 10 CALCIUM

SSLFG DJ_305 10/14_1S9_ 00_0 C_ROMIUM. TO_

$SLFG DJ#_05 10/14_1S_99 00_0 COBALT

SSLFG DJA305 10114/1_9 0 0 _ 1 0 CO_PER

SSLFG OJ_3_5 10/14/1_9 00_10 n_ON

SSLFG OJA305 10;1_1999 0 0 eo 1 0 LEAD

SSLFG OJ_3C_ 10/14_1999 00to10 MAGNESIUM

SSLFG DJA303 10/1_1_ 00t_10 _NC._NESE

SSLFG _J/CC_ 10/14_15e9 00_10 MERCURY

_$LFG DJP.305 10/1_1999 00_10 NICKEL

SSLFG OJA305 10/_999 00_10 POTAS$,JM

SSLFG DJ_05 1_14/_999 00to10 SO0_UM

SSLFG 0J_305 10_1_1999 0 0 _ 10 ¢_NAC_U M

SSLFG DJA305 10/1_19S9 i 00_0 _NC
I

SSLFG DJA306 10/1¢'1999 I 10;o_5 _LUMINUM

SS_FG O_/CO6 10_1_1999 1 0 _ 1 5 _R_ENIC

$SLFG O3A306 10/1_1_ 1 0_o 1 5 5ARIUM

SSLFG OJA306 lCq14_1_ 1 0 _ 1 5 5ERY_JUM

SStFG OJA306 ICt1_999 I 0 to 1 5 3_DMIL_J

SSLFG DJA306 lC_4/tSS9 1 0 t_ 1 5 _._LCt UM

SSLFG DJ_306 I0/14;1999 1 0 _ 1 5 3HRO_UM TOTAL

SSLFG 0J#3_6 10/14/1999 _ 0 _ 1 5 3OBALT

SSLFG DJA3_ 10/1_1999 I 0 _ I 5 _OppER

SSLFG O3A30_ 10/14/1999 I 0 _ _ 5 RON

SSLFG OJ_3_ 10/1_1999 1 0 _ 1 5 FAD

$$LFG OJA3C6 10/1_1999 10 to 1 5 _t_GNEStUM

SSLFG DJA3C6 IQ/1411_99 10to1_ d_NGANESE

S_LFG DJ_306 10/1_1S_9 10 _ 1 5 _CKEL

SSLFG DJ_306 _0/14/_999 I 0 t_ 1 5 _OT_UM

SSLFG DJ_3C_ 1_1.J1_9 10 to 15 _3C4UM

$$LFG DJA3C_ 10_14/1999 10_15 /AN_D_UM

SSLFG OJA306 10/_4/1999 I 0 _ _ 5 _NC

SSLFH _A312 ICq1_1999 00 _ 1 0 _LUMINUM

SSLF_ DJ_312 10/1_1S99 0 0 to I 0 _EN_C

$3LFH 0JA312 I_1_1S_9 00 _ 1 0 _PJM

SSt#H OJA312 _0_15/1_9 00_10 _ERYLUUM

SSLFH DJ_312 1011_1999 O0t_10 ;ADMIUM

SSLFH OJA312 10/1_/1999 00_ol0 _LC_UM

SSL_t 0J_312 10/1_1999 00tot0 _HROMZUM TOTAL

$S_FH O3_312 10/1_1_99 00_I0 :OBALT

SSLFH DJ_312 1C/15/19_9 O0 to I 0 _OPpE_

SStFH DJA312 10/1_19_9 O0tOl0 RON

SSLFH DJ_312 10/_1_9 0 0 to 1 0 _AD

$$1_ DJA312 _0_t_ 00_10 4AGNESIUM

SSL_ DJA312 10/1_1999 00_10 4ANGANE_E

SSLFH DJ_312 10/1_1999 00_o10 4ERCURY

SSLFH OJA312 10_1_1_99 00_10 J_CKEL

SSLFH OJA312 10/1_1_ 00 _ 1 0 'OT_SSIUM

$SL_H DJ_312 10_1_1_9 00_10 SODIUM

SSLFH 0JA312 10/_1_ 00_ 1 0 VAr_UM

Concentration Quall_a¢ Un_ B_=kg round Backg round
V=du e Exceed_-e

FLag

0 33 J MG_G 14

1400 = MC_KG 5840

s_ J EtG._G 1_.3

t48 MG_G 335

364OO = MG_KG 37C40

174 _ MG_G 3O

1370 = MG_G 4600

5_3 = MGn(G 1304

O69 = MGn(G 04

12 1 = MG_KG 30

615 3 MG_G 1820

O52 J MG_G 2

0.33 3 MG/_G

298 = M.G_G 484

454 = MGr_G 126

23000 = MC_I_G 23810

14_ J MC-_KG 20

90 3 = MG_G 234

O38 J M_G 11

035 J MC_KG 14

81 t J MG/KG 5840

11 = M_G 248

61 J k_G 183

154 = MG/KG 335

333_0 = MG_KG 37040

16 = M_G 30

1460 = MG,X G 46OO

673 = MGrKG 1304

00_ J MC_KG O4

127 = MGh_G 3O

655 J MG_G 1820

46 = _G

52600 _ MG_KG 23810 X

12 5 _ M_G 2O

96 1 = MG_G 234

0 55 J M_G I 1

047 J MC_._G 1 4

977O MG_G 584O X

557 = M_G 248 X

54 J _G 183

133 = M_'_G 335

225OO _ M_G 37114O

1710 = MC_G 4600

322 _ _C4_G 1304

15 = MGCKG 30

1040 J NG_G lS_

103 J _G

40 5 M_G 484
78 8 MG_G

a 7 J M_'_G 2O

784 = M_<G 234

O3 J M_G 1 4

_0 _G 584O

28 9 = Mo_,_G 248 X

MG_KG 33 5

9O _ = _G 3O l

lt_0 = MG_.G 461_

346 = MC,'KG 1304

152 = MG_G 3O

768 J MG_G 18_

89 1 J _,'NG

3O6 M_G 4_4

4&6 _G t2_

4 4 _ _G _

224 J _G 234

021 J _4KG 11

026 J M_G 14

1_2000 J MG/KG 584O X

91 = M_G ! 248

17 J _%G 183

44 J M_G 335

636O = M_<G 37_0

32 _ _ M_G 30 X

5O6O = _,_G 46OO X

799 J _G/_G 1304

OO5 J N_,_G 04

5 J _G 30

314 J MCe,_G 18_

105 J MG_G

8 7 J MG_.G ,_ 4

T_ 12 _ P_,_ 10 af 14
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TABLE 12-2

Analy_l Results Above Background for AJl Media (except Gmundw_er) In tl_ Stockp_ Ar_

Rev I J_er_s Depo/Dunn F_ Rr

Shztlon Samplo Date Depth plrami_l r N_O
Coller:ied Rango

$SLFH DJA312 I0/15/I_J9 0 0 _ I 0 ZINC

S$_FH DJA313 10/1511999 10_20 _.l IMINUM

SSLFH DJA313 10/15J_999 I 0 _oZ0 ZRSENIC

SSLFH DJA313 IQI_i_9 10_20 3ARIUM

SSLFH DJA313 _0_I_1999 I0m20 3ERY_LIUM

5SLFfl DJA313 _041_1999 1O1o2O _4_DMIUtA

SSLFtl OJA313 I0/15/1999 I01o 20 _LCIUM

SSLFH DJA313 I0_I £41_9 10_20 _ROMIUk4 TOTAL

SSLFH DJA313 I0/15/I_9 _0to20 _OEIAET

$$_FH DJ_3 I0;1E41_ tO_20 _OppER

$StFH DJ_313 I0/I_d1999 toto20 RON

SSLFH OJA3(3 I0/I_199_ 10__0 .EAD

SSLFH DJA313 I0_99 10to __0 dAGN_SZUM

$$LFH OJA313 I0n5_1999 I 0 _ 20 _ANGANES£

SSLFIf D4A313 _0_IEd1999 10_ZO _CKEL

SSLFH DJ_313 ICq1_1_J9 101_20 _OTA_SlUk4

SSLFH 0J_313 I0/I_1999 I0_20 _LUM

$$LFH DJA3_3 10/15/1999 I0_20 _ANAOLUM

SSLFH DJ_113 I0/I_999 I0tO20 'JNC

SSLFI OJA310 I0/_1999 0ata10 U.UMINUM

SSLF; DJA310 _0/i_i_99 00t_ 10 _S_NIC

$SI_FI OJA310 I0/1_19_9 00_I0 I_IUM

$$LFI OdA310 lCq1_1_ 00_I0 _ERYEUUM

S_.FI DJ_IO 10/IEV1999 0 0 _ I 0 _DM{UM

$SLFI DJA310 I041_'1999 0 0 _o I 0 _LCIUM

SSLFI DJA310 I041_I_99 00to10 _HROE4JUM TOTAL

5$LFI OJA310 10_tS_199g 00_o I0 ;OBALT

SSLFI OJA310 I0_t_I_9 0010 I0 >OPpFR

S_LFI DJA310 I0/I _19_9 00_o I0 _ROt4

5_I-FI DJA3 I11 10/IE/1999 00_10 CEAD

SSLFI CUA310 1_1E_1939 00_10 MAGNESIUM

SSCFI DJ_O 1C¢15_1_99 00_ 1 0 t,_NGA_£S_

$SE_ DJ_110 10/t £4_999 00l_I_ .MERCURY

SSLFI DJA310 I01_5_Ig9_ 00to10 NICKEL

$SEFI DJA310 t011_1999 001_ I0 POTASSIUM

SSLFI DJA310 I0/I_19_9 00e0 I0 SODIUM

$5CFI DJ_310 IQ/1E41_ 00_0 THALUUM

SS_F_ DJ_310 IC¢I _41999 00_010 VANADIUM

S_-FI OJ_10 IC41_19_9 00_o10 ZIt_C

SSLFI OJA311 10/1_1899 IO;O20 A_L_INUM

SSLFI DJA311 10_g_g 10:O20 ARSENIC

SSI-FI OJA311 _0_1_1999 10to_9 BARIUM

SStFI DJA311 10;1£_1999 I0_O20 B£RyI_LIUM

$S_FI DJA31_ 10_15_1999 _0_20 CAOIA_UM

5St-F_ 0JA311 I0;15;199g I0to20 CALCIUM

$SLFI DJA3_ I0/I_1999 I 0 to 2 0 CHROMIUM TOTAL

$$LFI DJA311 I0_5_999 I0_0 COBALT

$$LFI DJA311 I011_999 I01_20 COPPER

SSLF_ DJ_311 I0_I_I_9 I0_20 IRON

SSLFI DJA311 I0/15/1999 I0_20 LE_D

$$LFL DJA311 I0/15/I_9 I0_o20 MAGNESIL_M

SS_FI C_I ICqI_41_99 _0_20 MAN C-C-C-C-C-C-C-C-C-C_£ S£

$$LFI DJA3_; I0/1_41_99 I{);O20 MERCURy

S_CFI DJ_I 10/15Z1_99 I 0 to __0 NICKE_

S&LFI OJA311 10_I_99g 10;O20 FOT_SZUM

SSEFI 0JA311 _01tS/_999 I0to20 _C_tUkl

SS1-Fq DJA311 _0;15/1999 I0_O20 TI_AELIUM

$_.FI DJA311 10;15;1999 I0lo20 _ANADIUM

S_LFI DJA311 I0/IE41_99 : I0_20 _NC
$$LF_ DJA_07 ICqI_19_9 00_o10 %LUMINUM

5SLF_ OJ_C_0r I0/I_1_9 0 0 to I 0 _RSE;41C

SSLFJ DJA_07 I0/_E4_ 9 00 _o1 0 _ARIUM

SSEFJ OJA_7 _0_1_Z_9 OOto 10 3ERYLLIUM

$$t.FJ DJ_O? I0_I_1999 00_I0 _klIUM

SSL_J DJA307 I0/IE41999 00_310 _ALCIUM

SSLFJ DJA_0_ I0/1_41_99 00_I0 _ROMIUM TOTAL

SSLF_ DJA307 I0/I_I_99 0 0 _ I 0 :OgALT

SSLFJ DJA_07 1041_1999 0 0 _ 1 0 _OPPER

SSEFJ DJA307 10;_41_99 00_o I0 RON

SStFJ OJA_07 I0_I_g 00_IO .EAD

S$EFJ OJA3Q_ tO_l_1_g 00tot0 ,I_GH£SlUM

$$LFJ OJA307 I_;15/1999 0 0 zo I 0 AANGANESE

$$1.FJ DJAZ0_ 10/15/19_J 0 0 e_ I 0 AERCURY

$$LFJ DJA30? I0/I_I_9 0 0 to I 0 _C_EL

SSLF_ DJ_O7 I0/I_IS99 00_I0 _OT_$JUM

SS_FJ DJA.307 I0_I_9 00_I0 _ODIUM

SSLFJ OJA307 _0_1E_1999 00:OLO _IAELItJM

S$EFJ DJA307 IC_15;1999 O0lo_O rANAOIUM

$5LFJ DJA30? I0/15/19_J9 0 0 .%,I 0 _NC

$$LFJ DJA._06 I_I_1999 I0to20 g.UM_NUSA

SSLFJ DJA308 IC_I_199_ I0_20 _$ENIC

$$LFJ OJA308 I0_I_993 I0to20 I_R_JM

SSLFJ DJA30_ _I_9S 10to20 ERYEUUU

SSLFJ DJA308 ICq15/I_9 I0_20 'CALCIUM

$$LFJ DJA3C8 I0/15/1999 _0,o2.0 C_ROM{Ut_ TOTAL

SStFJ DJ_ lCV15;1_9 I U_20 COBALT

S_I_J DJ_r_ i0/i_i_ Io_20 COppER

5$LFJ D_A3Ca I0/_5_199g I D _ 2_0 _RON

SSLFJ OJXC_B i0/1_i_9 I0_2_ LF_O

Concentration Quald_el Un_ 8ackg '_und B'_kg round
Vah_ e Exceeda"¢o

Flag

34_ . MG_G 128

6300 • MG_G 238_U

47 J MG_G 20

3_ 1 J MG_KG 234

0 32 _ MGn(G 1 1

0 3 J MGtKG I •

I_000 J MG_G 584O X

13 . MC._G 248

I 9 J MG_G 18

6e • MG_O 335

74_0 . MC,_G 37O4O

576 MC_I<G 3O X

4120 . MGn(G 4_00

103 J MG_G 1304

77 J MG_G 30

42_ J MG_G 1820

_27 J MG4KG

117 t,tG_G ¢64

478 MC,_G , 1_

42000 • i_G ! :Y_ 10 X

1_9 J MG_G 2O

112 J MG_G 234

0 86 J MC-_G 1 t

0 2S J ktG_G 14

1410 J M_G 584O

342 . MC_KG 24O X

73 J t, IC_KG 183

179 . MG,'KG 335

28500 . MG_G 3_40

2O 9 • MG_G 3O

245O • MG_G 46_

44_ J MG_G 13¢,4

00B • MG_G O4

17 I . t_G 3O

11_ J MG_G 18_

46 J MG_G

032 J MG_G

966 . MC._G 484 X

2_100 • MG_G 2381O X

11214 " MGr_G 20J _G4_.G 234

072 J t_3;KG I 1

0 18 J MGn_G 14

1140 J MG#_G

252 • MC._G 248 X

145 • MC._ G 183

2_ • MG,_G 335

268OO • MC._ G 37O4O

I?? • MG_KG 3O

3350 MG4KG 4

_2_ J t,_G_KG 13C4

0G9 . M_KG 0_

20 ? . MG4_ G 30

1850 . MC._G 1B_0 X

71 4 J MG_G

037 J ktG4_G

47 _ • MG_G 484

669 • MC._G _26

17800 . MCVKG 23810

_ J _Gn<G 2O

947 J t_3a<G 234

0 3;' J _3_KG _ 1

0 32 J M_G _ 4

2_ J MG_G 5840 X

33 9 . t_G_G 248 X

4 1 J _G_G 183

154 = MG:_G 335

13C_0 . MC._ G 37C40

10_ . MG_G 3O X

222O J i MC,_G 4_00

6C5 t_GrKG 1304

0 0_ • MG;KG 04

13 3 MG/_G 30

1170 = MG_G T820

288 J MC,_G

0 15 J MG,_G

217 . _,_o_ G 484

58 . MG_G 126

182C_ • MC.,'KG 2_10

12 J MG_G 2O

128 J MG_G 234

0 _9 J MC-_G I 1
0 16 UC-_G I 4

;660 J MC-_KG 584_

8_ J MG_G 10 3

17S UC._G _S

2_200 MGr<G 37040

162 MC-_G 3O
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TABLE 12-2

/_rmlytlcalResults Above Background for All Media (except Groundwater) m the Stockpile Area

Rev 1 Memph_ Oep_ Durra F_t# R;

S_ation Sample

SSLFJ DJA30S

SSLFJ DJA308

SSLFJ DJP.308

$SLFJ OJA308

5SLFJ OJA30e

SSLcj OJA308

SSLFJ DJA308

_LFJ DJA3C_

SSLFJ DJA3C9

$SLFJ DJA309

$SLFj DJA309

SSLFJ D3A309

SSLFJ D3A3C9

SSLFJ DJA3C_

SSLFJ DJA3C9

SSLFJ DJA309

SSLFJ DJA3_9

SSLCJ OJ/.3G9

$$LFJ DRA30c3

SSt#J DJA309

SSLFJ DJA309

SSLFJ D.JA309

SSLrJ OJA3C9

SSLFJ DJA309

SSLFJ OJ_309

$SL_J DJA_

$St.FJ 03A309

SSLFJ DJA3C9

2_

S6LFC (2) $8LFC0-1

SBI.FC (2) SBLFCO-1

SBLFC (2) $ BLFCO-_

SBLFC C2) SBLFC0-1
SSLFA DJA._92

SSLFA DJA29_

$SLFA DJA292

_SLFA DJA293

SSLFA DJA293

SSLFA OJA293

SSLFB OJA294

$Si_5 I_JA294

$SLF5 C_

$$LFB OJA294

SSLrB 0J/.294

$$t_rB DJA295

SSLFB DJA295

F,SLFC OJA297

SSLFC OJA297

$SLFC OJA297

$SLFC OJ_

$SLFD DJA299

SSLFO CUFC,',',',',',',',',_9

SSLFD DJ_99

$SLFD DJA299

SSLFE DJA301

$$LFF DJA3C_

SSLFF OJA3C_

$SLFF OJA3C_3

SSLFF OJA303

SSLFF DJA3C4

$SLFF DJA304

$$LFF DJA304

$SLFG DJA305

SSLFG DJA305

_;SU'G OJA305

S$_G OJA305

$$LFG O.JA305

$SL_G DJA306

$SLFG DJA306

SSI.FG DJA3_

$SLFG DJA3C_

SSLFG DJA3_

$$LFH OJA312

SSLFH 0JA312

SSLFH OJA312

SSLrH DJa3_2

SSE,rH D3_312

SSi_H D_A3_2

SSLFIt DJA3t2

SSLFt] OJA313

$SLFrt DJA313

SSLFH OJA313

SSLFH DJA313

SSLFH 0aA313

5$LFH DJA3_3

SSLFH DJA313

S$1-FI DJ._310

SSLR DJA311

SSLFJ DJA307

Bac kgCCClnd
Date DtpUi paPa_qeter Name Conc_ntlatlon Qualcflm Un;ls Backg rOur'cl Exc41eda_¢ e

Collected Rang_ Value Flag

IC_1_9 10_o_0 _AGNESIUM 28_0 = MGt_G 46OO

1011_S99 10_o20 ¢_P_;E$_ 678 J MG_G 1304

10_15tl999 10_20 ,t_C_EL _06 = MC_KG 30

10t1_1_,99 10_20 _POTASS_JM 1370 = M_._G 1820

f0tl_l_99 _ 0_o20 SODIUM 995 J MG_G

10t1_1_99 t 0to_0 THALLIUM O32 J MG_KG

10t15t19_9 10_20 VANADIUM 35 = MC_KG _4

lC_I_1_ 10_o20 Z1HC 635 = MC_G 12_

10/1_I_ IO_20 ALUMINUM _6503 = MG_G 23810

1_15_S99 10_o 20 ARSENIC 105 J MC-_G 20

1011_"J 10to20 BARIUM 214 J MG_G 234

1_15/1999 I 0 Io 20 BERYLLIUM 072 J MG_ 1 1

10tlS_1S_9 1 0 _oZ 0 C_DMIUM 0 16 J MC-_G 14

101_StlS_9 10_20 C_LCIUM 1310 J MG_G f_40

1011_1S99 10t_0 CHRO_UM TOTAL _6 = MC._G 248

10tl _S99 10_o20 COBALT 114 # MG_G 1&3

10_1_ lOto _Q COppER 149 MGn(G 335

10115_1_99 10to20 IROI_ 21400 . MC_XG 37040

10;15_1_9 10 _ 2_0 _ 155 = M_G 30

1011_1_ 10_20 MAGNESIUM 2240 MC._G 46O0

10/15/1999 10;O20 M_qGANESE 1070 J MC._G t3c4

10115t1_ 10_20 MERCURY 0O7 = MC._G O4

10/1_1SS9 10_0 NICKEL 207 MC-_G 30

10tt 5_1SS9 10*o20 FO I'ASSlUM 12_0 = M<;n_G 1820

10_1_1_9 10_20 SC_IUM 878 J MG_G

1_/1_I_9_ lOt_Z0 THAUJUM 026 _ MG/KG

10/1_1_ 10t_20 VANADIUM 31 = MG_G ¢_4

_0/_ _0_o20 ZINC 576 MC._G

10/06t1999 00;o T0 ALI_JtI.ORD/_E O0O28

10106/lS99 00_o10 DOE {1,1_:_(CH'LOROPH ENYL_-2 2_ICHL( 0016

10_o/19S9 00;o10 DOT ( 1 I_s(CHI-OROPHENY_)-2_22-TRICt 0019

10_J1999 00;oI0 GAMM_CHLORDANE OOO3

10/141_999 00:'o10 _J-DR[N OOO15

1011'U_999 0 0t_ 1 0 DDE (_ 14_S(CHLOROPHENY1-)-2.2_ICHL( 0 C_33

10/14tlS99 00_o 10 FJ_ORIN KETONE OO33

_0t14t1999 10t_20 ¢¢PHA ENOOSULFAN (E_DOSULFAH I) 0_31

t0t14t1999 10to20 _OE (1 1_S(CHLOROPHENY_-2_ICltL_ OOO12

lC414_1_ 1O1O2O ENDR_ K6TO_E 00C79

1011411_99 0 0 _o I 0 DDE (1 1 JO_(ChLOROPHEN'_-)-22_lCl___ 0002,'

10_1_J1S_9 i 00_10 _OT(I,1_S(CHLOROPHENYL_22-TPJC_ OOO36
101_411_ 00_10 _ELDR_N 013

101_4t19S9 0 0 _ 1 0 ENDRIN K_TONE 00015

10_1_J1999 00;oI0 _ETHOXYCHL_R 0C_3

10_1_J_9 IO_20 3tF_OR_ 0815

001110/14tlSg_

10/14/1999

10t14_1999

10/1,U1999

10t_4fl_99

10_14/lSS9

10/1411999

10_14_19S9

10_14_1999

10/14_1S99

10/1,U1_

1011/J1_99

10_14_1_

10_l_JlSe9

10114/1999

10/1_JIS99

1011_J1999

_011/J1999

10_14_1_9

10_1411999

10/1_JlSS9

10tl5;1_99

1011511_9

;0_1_1_9

_011511999

10/1_1999

10/_5_19_J

10_15_199_

10115_1_9

10_1_1_9

10tlSt1999

_0_1_1_9

10_15t_9

1C_15t1999

10/_5_1_9 O0to 10 C4ELORIN

10_1_lSS9 10to20 DIELDRIN

1011_1_ 00_t0 ALPHA<:H_OROANE

1Oto20 _IE[J_RIN

0 _ _ 1 O 3DE (1 1 _(CHLO_OPHEN_)-2 2_)1C_. 0 OOO49

00_10 3DT (1,1_s_Ct_OROPH E_P_L) _22 TRIC OOOO68
O0tOl0 _ELDRIN OO34

10 _o20 31_LORIN 0 C_0_8

0O1O1O _J_PH_HLOR_A_E OOO67

00t010 30E (1 1J_S(CHLOROpHENVL)-2.2_ICHt 0C_27

00_0 _OT (1,14:4_CHLC_OPHENYL]-2 22 _RIC 00_23

0 0 to 1 0 _ELDPJN 08014

00_10 _OT ( 1,1_(CHLOROPHEr,_L_22_2 TPJt 80_C_5

0.0_ 10 3OE (1,1 _s(CHLOROP_ENYL_-2.2_)IC_L 00018

O01o 10 3OT ( 1_t ¢ts(C_LOROPHENYL}-2 22-TPJ C 0007

08 to 1 0 )tELORrN 0 O55

O 0 to 1 0 _ETHOXYC_LOR 000_8

10to20 )OE (1 I_(CHLOROPHENY_)-22_ICHL 0_¢58

10_20 )DT (1,1_CHLO_OPHENYL_-222.T_IC OOOO99

10t_20 _IELORIN 0011

00_o 10 _L_LOR[:_t4_ OOO42

00_ot0 X)E ( 1,1_s(CHLOROPHENY_)-22_ICHL 0014

00_10 _OT (1 1J:_(CHLORCPHEN_%)-2 _2.TPJC 0017

00_>10 _ELOR_ 00_6

00_10 _DRIN KETONE 0013

10_15 __pHA_HLORDANE O0014

10t_15 JDE {_,I_b_s(CHLOROPHEN_L_-22_ICH_ OOO69

10to 1.5 )OT ( _ I_IS_CHLOROPHENYL_-2.22-TRIC 00_77

10 to 1 5 _LD Rk_ 0 OO73

10 t_ 1 5 _N_I_ KETONE 0 OO26

0 0 _ 10 _FI_A_HLORDANE 0_034

00to10 _OD ( I I_S(CHLOROpHEP_I-_-2.2_1C,_¢ 00046

0 0 ;o 1 0 _OE (1 1 _.(CHLOROP_E_YL)-22_CH_ 0 14

00_10 X_T ( 1,__s(CHLOROPH6NVL)*2 22.T_C 027
O0tol0 ]IELDPJN OO47

O0to 10 _R_ K_TON6 OO25

0 0 to 10 AETHOXYC_I.OR 0 O6

10_20 _o11_CHLORDANE OOO48

10_)20 _D ( 1_1_b_(C_LOROPHE N_tL)-22_CHL 00065

1 0 _ 2 0 COT (1 1J_S(CHLOROPHENY_)-_22.TPJC 03

IOt_20 C_ELDRIrl 0C44

10 to 2.0 PJ_DRIN K_TONE 002_

10 ;o 20 METHOXYCHL_ 0 O68

0 OO42

OOO33

OO342

= MC_KG 0_O29

MC-_G 0 _6

= MGtKG 0074

= MG_KG 0 O26

J MG_G

J MG/_G 0 16

= MC_XG

J MG_G

J MG_G 0 18

= MC._G

MC_I_G 0 16

J MC._ 0 O74

= MGrKG 0 086 X

J MC_KG

MG_G

= MG_G i 0C_6

MC./_G 0 086

J MC_G O _6

J MC-_G 0 O74

MG/I_G 00_5

= MC#KG 0086

J MC_'_G 0029

J _J_G 0 16

a MG_G O074

J MG_G 0_6

J MG_G OO74

MC-_G 0 16

MG_G 0 074

= MC._G OO86

J MG_KG

J MC-_.G

MG,I(G 00_6

= MC_G 0O29

MCfKG 0 16

MC_I<G 0074

MGr_G 0 C,_6=

J MGr_G

J MGt_G 0O29

= MG_G 0 16

= MG_G 0074

MC_KG o o86

J MC_XG

= MG_G 0 029

= MC._G 0C057

MC,tKG 0 16

MG_G 0 074 X

= MGtKG 00_6

J MG/KG

= MGrKG 0 _9

= MG_G 0 (X_7

= MG_ G 0 16

MC,_G OO74 X

= MG_G 0 _86

J MC_G

= MC,_G

: MC_KG 0 086

J MG_G 0 O66

= MG,I<G 0 Q29
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TABLE 12-2

Anzk/t_cal Results Above Background for NI Media (except Groundwater) m the StcckpHe Area

Rev f Me_ Depot O_n F_etdRt

Staten Samplm

SSLF,= DJA30Z

$SLF,r 0J_307

5SLFJ DJA307

SSLrJ DJ_C07

S_FJ DJA30T

$_FJ DJA30T

SSLFJ DJ#,3OO

>otvn_ck_r Arom=rr¢ Hvdro¢,mons

Su_fzce Soft=

$SLFA DJA292

$$LF^ DJA292

$$LFA OJA292

5$LFA OJA292

SSI_A OJA292

$$LFA 0Jh292

5$LF^ DJA29Z

$$LCA DJ_92

SSLFA DJA292

5$LFA 0JA293

SSLFA DJA293

5$LFA OJ.'_3

SSLFA OJA293

$$LFG DJA305

5$LFG D JA30'3

SSLFG DJA3Q5

$3LFG DJA305

$SLFO DJA305

5$LFG OJA305

$SLFQ OJA305

SSLrG OJA3C_

$$U'G DJ/,306

$$LFG DJA306

SSLFH DJA312

SSLFH OJA312

SSLF,_ OJA312

$SLFH OJA312

$SLFH OJA312

SSLFH DJA312

5SLFH 0JA312

$$LFH DJA312

$$LFH DJA3_2

SSLFH DJ_12

SSLFH O,_A312

$SLFH D3A313

5$LFH DJA313

SSLFH DJA313

5$LFPt DJA313

SSLFH DJA3f3

$SLFH OJA313

E;SLFH OJA313

SSU'H DJ_313

5SLFH DJA313

SSLFH DJ,e_313

$_;LFH DJ,t,3_3

5$LFJ OJA307

SSLFJ OJA30T

SSLFJ DJA307

SSLF3 OJA307

$SLFJ DJ_307

5$LFJ DJA307

5SLFJ DJA307

$SLFJ OJA30'r

SSLFJ DJA307

/c_at#e OrB_q_

lub_ur_a¢, _k_l_a

5BI*FA (Z) SBLFAS-I0

_B_FB (2) SBLrB1415

5BLFB (2) _U:BS-IO

SBLFD (2) SBLF01415

SaLFD (2) SBLFD2830

SBLFO f2) S_1-FD2830
;urfaci Ious

SBLFD {2) SBLFOO-1

SBLFD (2) SBL_O0-1

SBLFF (2) SSLFFO-I

58LFF (2) $BLFF0-t

SBLFF (2) SBLFFO-I

SBLFF (2) SBLFFP_I

_SLFA OJA292

$$LFA E)j_292

$SLFA DJ_'92

$,_FA 0JA292

SSLFA OJ_93

_LF#, Dj*_293

S:_LFB DJA294

SSLFI_ DJA394

55LFB DJ_,_95

SSLFB OJA295

Date _r_h B_Ckground Backg round
Collected Range parameter Name Conce_ra_ Qualifier Units Valu_ ExcNd_r"ce

F_ag

1C/_1S99 00to10 D_ E ( I 1 -bes(CHLOROPHENY1 ).22 _ICHL( OO25 = MC,_ G 016

10_1_1_g9 00_10 DDT (I I_(CHLOROPHENY_)-222.TRICI 0019 • MC,_ G OO74

10tlS/199g 00to10 OIELDRIN 00C_Sl J MC._G 0086

_0115/1_9 00_o10 ENORIP_ O00046 J MG_G

10_1_1_9 00_10 ENORIN K_TONE O0C_ • MG_G

10t1_999 00_10 METHOXyCHLO_ 001a J MG_G

10/15_s_g I 0to20 C_E I t ,1 -b_ICHLOROPH EN_L_- 22_ICHL_ 0 OO039 J MG,XG ! 016

10/14/1_9 0O t_ I 0 BENZO(a)AJ_H RACENE 17 . M,G,KG 0 71 X

10114_1_99 00 to 1 0 B_NZO{a)PYRE NE 2 M_G 096 X

10/14/1999 00_o10 BENZC_b)FLUC_.ANTHE_ E 2B • MC._G O9 X

10_14H_99 00:o10 BENZC_g _ I)PERYt.ENE 14 • MG/KG O82 X

_0/14_1;99 0 0 1O10 CHRYSENE 2 3 M C,,_KG 094 X

10/14_1_ 00_o10 C4BENZ(_ h)ANTHRACENE 07_ = MG_G O26 X

10t14119_9 00to10 FLUORANTHENE 41 k/_,<G 16 X

10/1_JI999 00 to 10 rNDENC_I,Z,3-Cd)PYRENE I 7 MG,_G 0 7 X

10/14/1_;_9 00 to t 0 PHE_NT_REN_ 2 5 . MG_G 061 X

10t14_1_R9 00 to I 0 _YREN E 4 1 . MG_G 15 X

10_1,U19_9 10;=20 BEI,tZO_b}_LUC_A_T_EN E O95 = MG,_ G O9 X

10_14t1999 10;O20 FLL_ENE 17 • MGrKG 1is X

IO/1'UlS99 10_0 PHEN_NTHRENE 099 . MG,XG 061 X

_0/_411999 00to_0 _ENZO(_)ANTH RACENE 086 • MC,_KG O71 X

_C_4/_999 00to _ (] _ENZO(_)PYRENE O9 MC,_G O96

_0_4/_;'99 _0 to _ 0 _ENZO(b)FLUORAN_qtE_ E _ 4 • MG_G 09 X

10/_4_999 U 0 to _ 0 2HRYSENE _ 1 • MC_ 0 94 X

_IU_*J_999 00_0 :L UORANTHENE 25 _ MC,_KG _6 X

10/_4/_S99 00to_0 NO,NO{ __2_3-C,d)PYRE NE 08_ _ MC_'KG 07 X

_0/_J_ 00to_0 :'HEN,ANTHREN E 1 5 _ MC.,XG 06_ X

_0t_4/_9 _ 0 to _ 5 %UORANTHE_E _ _ • MG_G _ 6

_0_14/_9 _ 0 to _ 5 =YRENE 0 _9 • MG_G _ 5

_01_5/_999 _ 00to_0 _ENZC_a}ANTHRACENE 2B _ MGrKG 07_ X

10/_5/_9 i 001O_0 IE_ZC*(a)PYREN E 32 _ MC_t_G 0_6 X
10_5_999 ! 00_o_0 _ENZO(b_LUOP, ANTHENE 48 _ MC_G O9 X

_0/_5_S99 00to_0 _ENZO(9 h I)PERYLENE _4 _ MG/K G O82 X

_Cq_J_ 00to_o _ENZO(k)FLUORANTHEN_: _8 • M,3,'KG 07_ X

_0_5/_S'9_ 0_ _ _ 0 _BENZ(a h}ANTHRACENE 0_3 • MC.,X G 0 26 X

_0_ 5_ 9P,9 00 to _ 0 _-UORANTHENE 5 _ • MC._G _ 6 X

10/15;1999 00to_0 _OENO( _ _2_3_¢IIPYRENE 2.9 MC-/_G 07 X

_0/_s_ ooto_o ,H_Tr;RENE 2_ _ MG,_ G _(;_ X

10/_5_199_ _ U to 20 _E_ZO(a)ANTHRACENE _ _ MC,tKG 0 _ X

_0t_5_9 _ 0 to 20 _ENZO(alPYRENE 3 _ _ MGtKG 0 _ X

_0/_9 _0to20 IENZO(b)FLUORANTHENE 5_ • MG_.G 0_ X

_0_5/_99_ _0_0 _ENZO(k)FLUORANTHE_E 23 _ MG_(3 07_ X

_0t__1999 _0to20 IC_RYSENE _ • MG_G 094 X

_0/_5/_999 10_o20 _t _ENZ(a_ )ANIH RACENE _1 _ _G 025 X

_0t_5_ _ 0 _ 20 FLUOR_NTHENE 6 2 _ MG/KG _ 6 X

10/_:_ 19:_9 lOto20 FHENANTHRENE 26 M,G_'XG O61 X

10tl5/1_9 10toZ0 PYRENE 6 = MC.,_ G 15 X

10/15/1999 gOtol0 DENZO(a)N_THRACENE 1 • M_3tKG 071 X

10/15/1999 00 _o10 BE NZC_a)P'_RENE I 2 • MC_'KG 096 X

10/15/1_9 00 _o10 BENZO_b)FLUCPJ_NTrCENE I 8 • MG_G 0 9 X

10/15_ 1'_,9 OOtol0 BENZO(9 hJ)PERYLENE 092 . MC.r_G O82 X

10/I5/1999 00 to 10 CHRYSEt_E 1 8 MG,XG 094 X

10/15/1999 00 to _ 0 FLUORANTHENE 2.9 • MG,I_G 1 8 X

10_15z1_9 O0to _0 IN DENO( t r2 _-¢,d)PyRENE 1 = MC,_ G O7 X

10/15/1_ 00_10 pHENANTHP,2NE 14 MC._G 061 X

10/15/1999 00_10 PYRENE 24 . MGtKG 15 X

10/05/1_99 B0to 100 METHYLENE CHLORIDE 0OO2 I J MC-_G

10/0_1sa9 14 oto 150 METHYLENE CHLORIDE OOO3 F J MC-J_G

10/05_1SO9 80to100 XYLEt_E$ TOTAL OOO4 J MG_G OO02

10_05/1999 140,*O150 X'f'LENE_ TOTAL 0002 J MC,,_KG 0002

_0_05/1_9 280 1O30 0 TOLUENE OOO3 J MG_G

10R5_1_'9 280to300 )(YLENES TOTAL 00_4 J MC,_G 0002

10/05/1_J 00_10 _CETONE OO44 J MG_KG

10_05/lS99 O0tolo _tETHY_ENE CHLORIDE OOO69 J MGn_G

_0t06/1999 00_10 BENZENE 0OO5 J MGh_G

10R_1999 00;o10 ETHYLBENZENE 0005 _ MC,_G

10_06/1999 00_10 TOLUENE 0012 J MC-J_,G OOO2

10,_06__999 OOk* 10 K'(LENE$ ]'OTAL O01 J MC,_G 0C_9

10/t 4_1S*J_ O0tolO _ENZENE OOO2 J MG,XG

10114/19_39 00tolg 3ARBON DISULFIDE OOO3 J MC,_G OOO2

10_14/1_9_ 00 1O I 0 ETHYLBENZENE 0 OOO9 J MG_G

10/14/1_9 OO1O10 _fLENES TOTAL OOO3 J MG_G 0OO9

Io/l,¢t_s99 I0=o2.0 _CETONE 018 = MC._G

1_14/t_ 10_2.0 _ETHYL E NIyL KETONE (2 BUTANON E OO24 J MG_G OOO2

10/t411_ 00_10 _CETONE O23 • MC,_KG

10/_,U1_ o o to 10 _IETHY_ _:THYL KE'rONE (2.5_JXANONE) O O_3 J MC,_G O1_o2

10/14f19_9 10;o2.0 ;CETONE 022 • MG_G

10/14_1_99 10to20 _ETH _L ETHYL KE TON E (Z 0UTA_C_E) O013 J MG_KG 0002

1C_14J_9_9 10=20 _C_"TONE 012 = MG_I_G

Tm'e IZ 2 _= page _3o_ 4
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TABLE 12-2

Analybcal Results Above Backg¢ound for All I_CF_ (except Gmundwatei) In the Stocl_le A_a

Dato Oepth parameter Natal
Station Sar_le COgeCbKJ Range

SSLFB DJ_2S._ 10Yl,_l_

$SLFC OJA297 10/_4J_g99

SSLFC OJ_97 10Y14/IS_9

SSLFC [1JA298 l_l_J1g_9

SSLFC DJA2_ 10;14/1_

SSLFO DJA299 10YIIJl_9 0 0 *o 1 0

$SLFO DJ_2_ ICV14/1999 00_10

SSLFO DJA2_ 10Y1461_9 0 0 _ 1 0

SSLFF DJA303 _(_1_19gg 00*o10

SSLFF OJA303 l(_14Jlggg 00*OLO

$SLFF DJA30_ 10/14Y1_9 00to10

$SLFF CdA304 1C_14/1_t_g 101o_0

$$tFG DJA30S 10f14J1999 001010

SSLFG DJA3C,5 10/14Y1_ 10 t) l 5

SSLFH OJA312 10Y15Y1999 0 0 _ 1 0

SSLFH OJA312 10/15/1g_9 00_10

SSLFH 0JA312 _0Y15/1999 00to10

SSLFH OJAil3 10;15]199g I0to20

,_SI FH [1JA313 10/15/1_3 101O 2.0

SSLFH 13JA313 11_15/1_ 10102.0

,_LFH DJA313 111/I5/1_J 10_J _0

SS_F_ DJA310 10/15Ylg_9 00(o 10

,SS_FT OJA311 10Y15/1999 10to20

SSLFJ OJ_k307 10Zl5tlgXJ9 OO1O1O

$SLFJ DJA30/ 10/15;1_39 0 0 ;o 1 0

SSLFJ DJA30? 10/15/1999 00;O10

$$1.FJ DJA307 10Yl 5_lg,gg 00t_ 10

SSLFJ DJA3O f 1OYl5/1_c_ 0 0 1O 1 0

S,3LFJ 10J_3C_ 10_ 5/1999 101O20

SSLFJ DJA3C_ 10/1_1g_9 1O1o20
$$LcJ OJA309 10/15;19_J 1O1o2O

(.) Oeqm_r_det_lo_

00_10 _ETON_ O22

I0_20 _NE 012

I0_20 M_THY_ E_H_'L _TONE (2 Bt)TANO_E) 0008

AC(6_ONE 012

TOLUENE 00009

ACETC.Y(E 0_6

ME_E C_IDE 0 _i

Y_C_ONE 026

ACETONE 015

AC_N(. 012

ACETONE 0036

BEN_E 0_I

_ENE$ TOTAL OOO4

_CETONE 0C_3

B_NE 0 _2

_N_ TOTAl. O01

_TONE O_I

_TONE OlS

BENZE@(E 0004

_H_CN_NE 0 OO3

_N_ TOTAL O.015

_E_E 014

_TONE OO72

Unit s B_kg round BackgroundExceed_nce

Vaicm FL1g

t.tC_XG 0 002 x

= MGr_G

J MG,_G 0 00Z X

= MG,X G

J MG_G 0 C_2 X

= MG_G

J MG_G 0002 x

J MG_G 00_2

x t*_G._G

J t,_Jl<G 0 CO_ X

J MG_G

m MCYKG

= MC_<G

. MG,_G

MC_G

J MC-_G

J MC_KG : 0069

MC,_G :

J MG_G !

J _G I

J _G

J _G

z _ o 6_2 X

_G 0 _ X

M_G
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TABLE 12.3

Frequency of Detection for All Medm in the Stockpile Area

Rev 1MemphJs Depot Denn Ftdd RI

UrlltS Parameter Name

General Chemistry
Subsurface So0s

PH UNITS pH

MG/KG TOTAL ORGANIC CARBON

Number Number Minimum Maximum Ar=thmebc Mean
Detected Detected Detected Background

Analyzed Detected Concentration Concentration Concentration Concentratlor

2 2 5 516 508

5 4 1200 5400 3250
Surface So6s

PH UNITS IpH

MetaJ

Subsurface Soils

MG/KG ALUMINUM

MG/KG ANTIMONY

MG/'KG ARSENIC

MG/KG BARIUM

MG/KG BERYLLIUM

MG/KG CADMIUM

MG/KG 3ALCIUM

MG/KO 3HROMIUM. TOTAL

MG/KG 30BALT

MGJKG 30PPER

MG/KG RON

MGtKG _EAD

MG/KG _4&GNES]UM

MCVKG _ANGANESE

MO/KG _ERCURY

MG/KG _IICKEL

MG/KG _OTASSIUM

MG/KG _ELENIUM

MG/KG ;ODIUM

MG/KG tHALLIUM

MG/KG /ANADIUM

MG/KG ZiNC

_urfaco Soils

MG/KG ALUMINUM

MGIKG ANTIMONY

MG/KG ARSENIC

MCIKG BARIUM

MG/KG BERYLLIUM

MG/KG CADMIUM

MG/KG CALCIUM

MGJKG CHROMIUM, TOTAL

MG/KO COBALT

MG/KG COPPER

MC_KG IRON

MG/KG LEAD

MG/KG MAGNESIUM

MGIKG MANGANESE

MG/KG MERCURY

MG/KG NICKEL

MG/KG POTASSIUM

MG/KG SELENIUM

MG/KG SILVER

MO/KG SODIUM

MG/KG tHALLIUM

MG/KG _'ANADlUM

MG/KG EINC

Surface Soils

MG/KG I _.LORIN

MG/KG _,LPHA ENDOSULFAN

MC4KG _,LPHA*CHLORDANE

MG/KG JDD (1.1-b_s(CHLOROPHENYL)

MG/KG _DE ( 1,1-bls(CHLOROPHENVL)

MG/KO 3DT (1,1-bts(CHLOROPHENYL)
MG/KG )]ELDRIN

MG/KG ENDRIN

MG/KG ENDRIN KETONE

2 2 624 77 697 I

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

30

30

30

30

30

30

30

32

3O

30

30

30

30

30

32

30

30

30

30

30

30

3O

3O

30

30

30

30

30

30

30

30

28

25 1090

14 11

34 O 83

25 2 6

10 02

9 0 28

23 533

25 7 2

24 0 84

9 42

25 5980

25 1 1

23 238

25 163

3 004

28 2

22 191

1 12

18 23 7

7 014

25 73

9 39

25100 11906

13 125

19 8 17

245 96

I 1 059

089 054

6680 1796

358 162

155 735

372 163

40400 19730

143 159

4590 2474

1610 551 8

006 0047

35 16 8

1910 1049

12 12

170 105

048 03

51 3 29 6

109 45

21829

17

300

12

14

2432

26 4

20 4

32 7

3848O

239

49O0

1540

02

36 6

1800

06

81 3

114

30

3

30

3O

28

27

3O

32

30

28

30

30

30

3O

23

3O

28

1

I

19

19

3O

28

2460

16

14

224

013

016

811

73

15

27

6360

28

85 2

32 2

0 036

25

314

0 55

O 52

28 7

015

57

43

52600

31

25 5

297

0 92

053

162000

55 7

20 3

26 6

36400

107

10100

1080

01

25 7

4810

0 88

0 52

2440

042

966

904

19179

21

112

1172

051

O 29

20531

194

7 09

149

20536

29 4

2703

493

0 063

154

1298

0 55

0 52

225

031

31 8

536

23810

7

20

234

11

14

5840

24 8

183

33 5

37040

30

4600

1304

04

3O

1820

O8

2

484

126

1

1

7

2

14

12

15

1

8

00015

O 00031

0 0014

O 0046

0 00039

0 00065

0 00081

0 00046

0 0015

00015

O 00031

0OO67

0 OO65

014

03

013

0 00046

O 033

0 0015

0 00031

0 0039

0 0056

0 025

0 054

0 028

0 00046

0015

0 029

0 0067

0 18

0 074

0 066
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TABLE 12-3

Frequency of Detec_on for NI Media in the St0ckplle Area

Rev 1 MemphJsDepotOunn F_/d RI

Minimum Maximum Arithmetic Mean
Number Number Background

Detected Detected Detected Concentration
Units Parameter Name Analyzed Detected Concentration Concentration Concentration

MG/KG GAMMA-CHLORDANE 30 1 0 003 0 003 0 003 0 026

MG/KG METHOXYCHLOR 30 5 0 0018 0 068 0 03

Polyaromattc Hydrocarbons

Surface Soils

MG/KG BENZO{a)ANTHRACENE

MG/KG BENZO(a)PYRENE

MG/KG BENZO(b)FLUORANTHENE

MG/KG BENZO(g,h,z)PERYLENE

MG/KG BENZO(k)FLUORANTHENE

MG/KG SHRYSENE

MG/KG DiB ENZ(a,h )ANTHRAC EN E

MG/KG FLUORANTHENE

MG/KG INDENO(t ,2,3_,d)PYRENE
MG/KG PHENANTHRENE

MG/KG PYRENE

30

30

30

30

30

30

30

30

30

3O

3O

086

09

0 98

0 92

18

11

0 78

11

081

0 99

0 89

3

38

58

31

23

5

11

62

36

26

6

183 071

222 096

293 09

1 96 0 82

205 078

282 094

09 026

337 1 6

2 07

1.85 0 61

304 15

v_
Subsurface Soils

MG/KG METHYLENE CHLORIDE

MG/KG TOLUENE
MG/KG XYLENES, TOTAL

15 2 0 002 O 003 0 0025

15 1 0 003 O 003 0 003

15 3 0 002 O 014 0 0067 O 002

Surface Soils

MG/KG _CETONE

MG/KG 3ENZENE

MG/KG 3ARBON DISULFIDE

MG/KG ZTHYLBENZENE

MG/KG VtETHYL ETHYL KETONE (2-BUTANONE 1

MG/KG _ETHYLENE CHLORIDE

MG/KG tOLUENE

MG/KG CfLENES, TOTAL

30

30

30

30

30

30

3O

30

19

5

1

4

10

2

2

5

0 O23

0001

O 003

0OOO9

0 007

O 0OO9

0 0OO9

0 003

0 28

O 0O5

0003

0005

0043

0001

0 012

0015

MGIKG = mdl_mms per kSo_ram

016

0 0028

0 003 0 002

O 0025

O 016 0 002

0 00095

O 0065 0 002

00084 0009
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13.0 Baseline Risk Assessment for Stockpile
Area

13.1 Human Health Evaluation for Stockpile Area

The Stockpile Area consists of the mowed grassy area north and west of the locations of the

former stockpiles of bauxite and fluorspar in the southeastern area of Dunn Field. All the
mineral stockpiles have been removed from the site. These areas have been covered with

clean soils and seeded, and are currently covered by grass.

As discussed in Section 12, the Stockpile Area was investigated by CH2M HILL through

collection of soil-gas measurements, followed by a second phase of soil sampling that

included the entire Stockpile Area. Surface and subsurface soil samples were collected
during this second phase in October 1999. Groundwater underneath the site is evaluated as

one unit in Sections 14 through 15, following this site evaluation.

Additional investigation by Parsons ES in June 1999, included an EE/CA for the Removal of

CWM within Dunn Field. Most of this investigation focused on sampling/analysis for

CWM and metals in the western half of Dunn Field, which included the Stockpile Area and

more than 2/3 of the Disposal Area where suspected CWM burial sites are reported.
Analytical results indicated one surface soil CWM detection; all other detections were from

subsurface soil samples (Parsons, June 1999, Table 2.6). Except for lead in one surface soil

sample (SS-2), all metals detections were well below background/RBC levels. These sam-

ples with detected CWM and lead were located within the Disposal Area and no

contaminated surface soil samples were identified within the Stockpile Area. A conserva-

tive risk evaluation conducted on the EE/CA investigation data indicated that risks and HI

were well within the acceptable limits. These data collected as part of the EE/CA

investigations were not included for quantitative risk in this section, as a separate risk

evaluation was already performed on this data. Additionally, soils contaminated with
CWM have been removed.

The general risk assessment approach and the exposure unit assumptions used are

described in Section 7.0. Figure 13-1 shows the two exposure units within the Stockpile
Area: (1) the Area-wide exposure unit, and (2) the surrogate site selected based on the

highest PRE value at one sample point. This approach is consistent with that used for the

Main Installation, as well as other areas within Dunn Field. The Area-wide exposure unit

was evaluated for exposures to the current and future worker population. The surrogate site
represented by data point SSLFF and one other data point located within one acre of this

highest PRE data point were selected for evaluation as a high-end exposure representative

of future industrial and utility workers and future hypothetical residential receptors.

The PRE results used as the basis for selecting the surrogate site are presented in
Appendix C-2.

The Stockpile Area consists of the Former Flame Thrower Test Area, old stockpile areas,
and the CC-2 burial pit. Grassy areas occupy a major portion of the Stockpile Area. As

_PEACHTREE_ROJECT$1148071_1REPOR'I_ 1DUNNF_O RI REP_T_SECTZON13_ECTI_13 REV1C_C 13-1
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initially presented in Section 10 and described in Section 12, there is one former disposal site

in the Stockpile Area that has had limited to no investigation and information is limited as

to the materials that are buried in this site. This site has been given priority designation by

the Memphis Depot BCT for future remedial action with some investigative action as well.

The BCT has developed the following qualitative risks associated with this site:

• Buried containers of hazardous liquids could leak and discharge to the environment and

impact groundwater and any selected groundwater remedy(s)

• Buried containerized hazardous liquids could be accessed through future intrusive

activities and cause immediate injury to human health and release to the environment

• Buried hazardous solids/residuals that could leach contaminants to groundwater

and/or canse immediate injury to human health if accessed through intrusive activities

Remedial action objectives for these sites are defined in Section 13.3.

This analysis includes the risk assessment conducted for all area-wide surface soils. The

surrogate site is represented by two data points: the SSLFF data point and an additional

sample for the Stockpile Area (see Table 7-2 and Appendix C). A separate human health
risk assessment was conducted at SSLFF, which was chosen as the surrogate site and is

discussed toward the end of this section. RGOs were calculated for COPCs presenting
excessive risks for an industrial worker, if the calculated risks were above the upper limit of

the acceptable range of l(k 6 to 10 4 within the Stockpile Area and/or the SSLFF risk
estimates.

13.1.1 Selection of COPCs for Stockpile Area

As previously noted, data collected from across the area were used for the Stockpile Area

risk assessment_ The medium of interest for the Stockpile Area was soil (surface and
subsurface). Surface soft samples were collected from across the Stockpile Area as well as

near the fence-line in the southeastern end; subsurface soil borings were located within the

source areas or immediately adjacent to potential source areas (e.g., former ore stockpile
locations). These surface and subsurface soils were included for COPC selection. There are
no surface water bodies within the area, therefore, no sediment or surface water was

collected from within this Area. Soil sample Locations A, B, C, D, E, F, G, H, I, and J were
included for the COPC selection. Groundwater from Dunn Field is discussed in Section 15.

The concentrations of all detected chemicals in soils at each of the sampling points were

compared against background values and health-based criteria (i.e., Region III RBC), as

described in Section 7.0. The Stockpile Area-wide COPCs for surface soil and subsurface

soil are presented in Tables 13-1 and 13-2, respectively. A more detailed table showing

human health screening criteria by medium and the results of the COPC selection screening

is provided in Appendix D.

Based on concentrations above background and screening criteria, the COPCs for the

Stockpile Area surface soils are aluminum, arsenic, chromium, vanadium, dieldrin, and
several PAHs. These COPCs are similar to those identified for the other areas within Dunn

Field and the Main Installation, and no unique COPCs are identified specific to the

Stockpile Area.

\'_J_c_'l Rt2G_ CdECTS\14807l_RI REPC_T'_ 1 DUNNFELO RI REPt_T_SECTICN13_ECl_N13 REVl_OC 13-2
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The COPCs for the Stockpile Area subsurface soils are aluminum, arsenic, chromium,

copper, manganese, and vanadium. COPCs for soil column exposures/risk assessment are a
combinaiion of both surface and subsurface soil COPCs

13.1.2 Exposure Assessment for Stockpile Area

The regional land use within a 3-mile radius of the Depot is presented in Figure 2-17. The
historical activities in the Stockpile Area can be generahzed as various stockpiling, flame

thrower testing, and routine facility maintenance operations. Additionally, roadways and
railroad tracks are located within the property. The following discussion presents a CSM for

the Stockpile Area and potentially exposed human receptors within the Stockpile Area
under current and future land use scenarios.

t3.t.2.t Conceptual Site Model and Fate and Transport Overview

Figure 13-2 shows the conceptual site (exposure) model for the Stockpile Area. Each of the

components of a CSM are discussed below, including the primary and secondary sources of

contamination, primary and secondary release pathways, mechanisms, potential receptors,
and routes of exposure.

The stockpiles of various mineral ores were stored either on a concrete pad (e.g., fluorspar
piles) or directly on the ground (e.g. bauxite). The mineral ore piles have been in the Dunn

Field area historically, and were covered with dust-limiting tarps. The Flame Thrower Test

Area may have involved ignitable fluids such as petroleum constituents during its historical
operation. These chemicals are not very persistent and may not have remained in the area,

as indicated by the absence of petroleum hydrocarbons or related SVOCs near the Flame
Thrower Test Area.

The COPCs identified for the Stockpile Area included some inorganic chemicals, dieldrin,

and PAHs. The inorganic chemicals could be from the minerals stored, or naturally
occurring in soils. The PAHs and dieldrin were detected at concentrations similar to those

detected elsewhere across the Depot and are not specific to the Stockpile Area. Dieldrin is

likely from historical maintenance applications across the Depot. PAHs are thought to be

associated with vehicle exhausts, asphalt pavements, and the railroad tracks. Inorganic
chemicals are COPCs for subsurface soils, and no organic chemicals were identified as
COPCs.

Potential release pathways for the COPCs in the soils are infiltration, leaching, and
migration to subsurface soils and groundwater. Another form of release is the surface run-

off of pesticides from grassy areas into the ditches. There are no significant surface drainage
features within the area. Since no VOCs have been detected in site media, volatilization and

release to ambient air or buildings is not a pertinent pathway for this site. Another potential

migration pathway for the COPCs identified in surface soil is generation of dust, resulting
in air-borne emissions. Identified COPCs are from areas where stockpiles have been
excavated and other non-excavated areas.

There are no exposure points at the present time, as the area is largely inactive and devoid
of recurring human activity. Potential land use and associated activities onsite include areas

where human activities and/or ecological receptor occurrences are likely within potentially

contaminated areas. Most of the Area is inactive and the only current human activity in this
area is assumed to include maintenance workers performing aclavities such as lawn

_,_EACHTREE_PROJECTS_148071_RIRE_ORI_=V 1DUNNFELD RI REPO_3ECnON 13_SEC_13REV1 0CO 13-3



702 585

DUNN RFJ_ RI REPORT - REV 1 C4R2

mowing, and weed cutting in the former stockpile areas. The potential for direct human

exposure depends on the presence of exposed contaminated soil and the types of activities
within the contaminated areas.

Much of the surface area in the Stockpile Area is covered by grass. Exposures to soils could

occur in the open areas during maintenance activities. This risk assessment assumes that all

soil within the Stockpile Area is accessible for exposure. This renders a conservative risk

analysis, as some of the areas are covered by asphalt and concrete pavement. Under a future

land use scenario, a wide range of exposures was evaluated, including maintenance, indus-

trial and utility workers, and future residential receptors (CH2M HILL, 1999). The utility

worker scenario assumes they can work anywhere in the Stockpile Area and, therefore, can

be exposed to the larger exposure unit, which is the entire area. The area surrounding

sample Location SSLFF was used as a surrogate site to evaluate both the future industrial
and residential exposures. These theoretical assumptions were included to evaluate the site

under conservative exposure assumptions. A utility worker scenario was not applied to the

surrogate site due to lack of subsurface soil data for the surrogate site.

Based on the planned reuse activities described in The Memphis Depot Redevelopment Plan

(The Pathfinders et al., 1997), the Stockpile Area is expected to remain light indusixial. Thus,

future exposed populations are expected to be workers. The Stockpile Area could be

suitable for residential development if human health risks are considered insignificant.
Therefore, such an unrestricted land use was included in the risk estimations.

Potential exposure routes for the maintenance worker include incidental ingestion and

dermal contact with surface soil as well as inhalation of particulate emissions via dust from

surface soil. Due to the presence of grass cover over some of the Stockpile Area, dust gener-

ation is anticipated to be limited. However, according to one of the exposure assumptions,

dust generation would occur at a rate similar to that of open space without grass cover. In

the past, when materials were stored in the stockpiles, dust generation was limited by the

thin asphalt shells painted on the stockpiles. With the removal of these stockpiles, dust from

raw materials is no longer a concern. In the future, if the area is redeveloped, construction

activities may also expose workers to subsurface softs. Direct exposure to subsurface soil is

evaluated for ingestion, dermal contact, and inhalation.

The area groundwater is not likely to be used, as water use patterns are well established

with City water supplied for potable and industrial uses in the area. For theoretical

possibility assessments, groundwater is assumed to be used at a future time. Therefore,

future exposures to surface and subsurface soils are evaluated in this risk assessment.

Onsite future groundwater use and offsite migration and use by offsite residents was

evaluated for direct exposures through potable or commercial use (Sections 15).

13.1.2.2 Potentially Exposed Population and Identification of Complete Exposure
Pathways

As stated earlier, currently the Stockpile Area is not in use and the facility is inactive.

Potentially exposed populations under current conditions could be maintenance workers

occasionally cutting grass.

Under foreseeable future conditions, potentially exposed receptors could include
maintenance workers, similar to those identified under current land use. Current and future

_'_C_m_EE_OJECTS_I48071_RI REPC_P,REV 1 DU_NFao RI RE_SECT_ 13_SECTION13REVl O_C 134
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potentially exposed populations are likely to be industrial workers. For conservative risk

estimation purposes, future workers are assumed to contact sods routinely on a daily basis,
throughout their entire exposure duration (25 years). A general description of activities to

be performed by a maintenance worker within the Depot was provided in Section 7.0.

As noted above, future use for the Stockpile Area may include light industrial or

municipal/commercial use. However, in the interest of conservatism, the assumption was

made that the Stockpile Area would be converted to an industrial area. This would require

workers to spend more time on the site, with a higher frequency of visits to the contam-
inated soil areas. This represents the RME scenario for industrial land use. Routes of

exposure include incidental ingestion, dermal contact, and inhalation of dust from surface

soils. Groundwater underneath Dunn Field is addressed in Section 15. Exposure factors
used were default values for mdustrial workers from the Exposure Factors Handbook (EPA,

1997c) and other published sources as referenced in Appendix H. A summary of exposure
factors is presented in Tables 7-4a-c.

Assuming certain factors allow, this area could be available for residential development.

Therefore, unrestricted land use will be considered as a potential future condition.

Evaluation of a residential scenario in the surrogate site will be considered protective of site

conditions in the Stockpile Area and will be available for consideration when making site
management decisions. If the risk assessment indicates no unacceptable risk in the
surrogate site, the Stockpile Area will be considered for unresh'icted land use.

Table 13-3 summarizes potential current and future exposure pathways for the Stockpile

Area. Receptors were conservatively selected to be protective of the relatively lower

exposure receptor population for quantitative risk evaluation for this Area. Appendix E
compares each potential receptor to the selected representative exposure scenarios to ensure

that selected exposure scenarios are protective against all potential current and future

exposures. According to these assumed conditions for exposure under current and future

land use, the receptor groups that were considered in deriving estimates of exposure and
health risk for the Stockpile Area and the surrogate site (SSLFF) were as follows:

• Current onsite maintenance worker;

• Future onsite commercial/industrial worker

• Future onsite utility worker; and

• Future onsite residential adult and child (surrogate site - SSLFF).

13.1.2.3 Maintenance Worker

Routine grounds maintenance was evaluated for a current/future maintenance worker. A

default future industrial worker assumption for soil ingestion rate was assumed for a

maintenance worker, where the soil ingestion rate of 50 mg/day was used. The exposure

frequency was assumed at 50 days per year (once a week maintenance throughout the year,

assuming 2 weeks of vacation), with exposure duration of 25 years. Dermal contact with

soils was estimated for the exposed skin area (2,679 cm2/event) Dust exposure intake

estimations were based on an inhalation rate of 20 m3/day for a workday of 8 hours/day

Exposure factors and the rationale for their selection are included in tables in Appendix H.
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13.1.2.4 Industrial Worker

Because the Stockpile Area could remain light industrzal, default exposure scenarios were

evaluated for a future industrial use. If a trespasser/recreational visitor were to be exposed

to the site in the future, that receptor exposure is likely to be lower than a future industrial

worker exposure. A recreational visitor is likely to have shorter and less frequent visits than

those reflected in the industrial worker exposure frequency (EF) assumptions. Therefore,

the future indnst_ial worker scenario is a conservative representative of a future recreational

trespasser scenario.

A default future industrial worker is assumed to have a soil ingestion rate of 50 mg/day, for

8 hours a day, for 250 days per year, with exposure duration of 25 years. Exposure factors

and their source/justification are presented in Section 7 and included in Tables 7-4a,b,c.

Dermal contact with soils was estimated for the exposed skin area (2,679 cm2/event). Dust

exposure intake estimations were based on an inhalation rate of 20 ma/day for a workday of

8 hours/day.

13.1.2.5 Utility Worker

A utility worker exposure is evaluated in the Stockpile Area-wide risk assessment. Any
given area could be used for future redevelopment. No subsurface data from the surrogate

site location are available. In the future if the site is subject to redevelopment that requires

building new structures, and/or installation of underground utilities, construction and
utility workers involved in such activities could be exposed to surface and subsurface soils

during excavation. The depth to which these workers have access is assumed to be up to

10 feet bgs. Since construction activities are similar to utility maintenance activities, except

utility maintenance work could occur more often over a longer duration, this scenario was

chosen for risk analysis. A utility worker is assumed to have a higher soil ingestion rate,

100 rag/day, once every other week (25 days/year) in a year, for 25 years working at the

same facility. Since the entire area is not uniformly contaminated to the 10 feet or greater

depth, about 50 percent of the exposures to soil are assumed to come from contaminated

soils, at EPC levels. All other factors (e.g., body weight, averaging time) are similar to the

corresponding factors for other worker populations.

13.1.2.6 Residential Scenarios

The default residential scenario in a risk assessment presents the high-end exposure

scenario, regardless of its applicability at a site. Risk managers use this as a comparative risk

scenario to assess the high-end risks to be used in the risk management decisions for a site.

A residential scenario is often a hypothetical exposure scenario, and may not be applicable

to the site for which it is evaluated. The residential scenario was evaluated for the surrogate

site as presented in Section 13.5 below.

The future hypothetical residential scenario evaluated both adult and child receptors using

EPA recommended default exposure factors. These include a soil ingestion rate of

100 rag/day for an adult and 200 mg/day for a child. For the carcinogenic RA, age-adjusted

exposure factors were used to calculate a soil ingestion rate of 114.29 (mg-yr/kg-day), an

inhalation rate of 12.86 (3-yr/kg-day), and a surface area for exposure of 2671 (cm2-yr/kg).

Inhalation rates for noncarcinogenic chemical-related intake estimates of 20 ma/day and

15 m3/day were assumed for an adult and a child, respectively. Further details of the

exposure factors are included in Appendix H.
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Additionally, conservative default exposure scenarios that were evaluated include a future

residenbal use scenario and an industrial use scenario. Chemical-specific values adopted for

the exposure factors used in the dose algorithms are also summarized in Appendix H. The

results of the quantitative exposure analysis (dose estimates), along with the risk
calculations, are included in Appendix G.

The EPCs were the estimated UCL 95 percent concentrations for surface soils and soil

column samples at total depths. EPCs for the Stockpile Area-wide EPCs used in dose

estimates for different workers identified for the site are the UCL 95 percent estimates. A

general description of the UCL 95 percent calculation is provided in Appendix F.

The estimated EPCs for all media are listed in Tables 13-4 and 13-5. The dose (intake) was

estimated for each of the complete exposure pathways (see Appendix G).

13.1.3 Toxicity Assessment for Stockpile Area

Table 13-6 presents the toxicity factors and adjustment factors for dermal permeability, and
absorption for COPCs, and the WoE classifications for each. Detailed information on the

basis of toxicity classification, and the uncertainty associated with the listed toxicity factors

based on the EPA toxicity database, are presented in the master toxicity tables located in
Section 7.0, Tables 7-7 and 7-8. All toxicity values used for the COPCs are chronic values.

Acute and subchronic values are deemed inappropriate for use based on the long-term
exposures assumed for dose estimations.

Toxicity factors for the Stockpile Area and the SSLFF soils are listed in Table 13-6. Oral CSFs
are available for PAHs, arsenic, and dieldrin. Inhalation CSFs are available for the same

compounds, as well as total chromium. The oral RfD values are available for aluminum,

arsenic, total chromium, copper, manganese, vanadium, and dieldrin. Inhalation RfDs are

available for aluminum, total chromium, and manganese only. Oral toxicity factors are

adjusted by the gastrointestinal ABSQ factors for comparisons with dermal intake estimates.

These values were presented in Table 7-10. Nine carcinogenic and four noncarcinogenic

inorganic and organic chemicals were identified as COPCs at the Stockpile Area. All of the

chemicals were analyzed for their potential toxicity contribution to represent the combined
effect of all site-related chemicals.

The TEFs for various carcinogenic PAHs were selected from EPA Region IV and EPA's

provisional guidance (EPA/600/R-93/089) and can be found in Table 7-9. They were
selected and applied to the toxicity factor for benzo(a)pyrene (B(a)P) to estimate risks from

individual PAH compounds. Alternatively, TEFs may be applied to the concentration of

individual PAH compounds to convert them to B(a)P concentration, a practice recom-

mended by EPA Region IV. However, since other less toxic PAHs often occur at higher
concentrations than B(a)P, to present individual contributions to the total risk, TEFs were
apphed to the toxicity factors.

EPA RAGS guidance recommends discussion of chemicals without toxicity factors. There

are no COPCs without a toxicity factor within Stockpile Area.

13.1.4 Risk Characterization for Stockpile Area

The methodology used for risk and HI calculations is described in Section 7.0. The

carcinogenic risks and noncarcinogenic HI results for the Stockpile Area are summarized in
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Table 13-7. Detailed risk calculations by scenario are included in Appendix G. A set of

histograms of the risks and His is presented in Figures 13-3 and 13-4. The Stockpile Area

was evaluated as one exposure unit. A separate analysis for the surrogate site is included in
Section 13.5. Workers and residents were assumed to have uniform exposures, and the

EPCs were assumed to be present over the entre surface of the Stockpile Area.

The surface soft ELCR to an onsite maintenance worker at the Stockpile Area was estimated

to be 9 x 10'-7, which is slightly below the acceptable range of I to 100 in one million (10-6 to

104). The noncarcinogenic HI of 0.005 is well below the standard threshold of 1.0. Given the

conservatism inherent in the assumptions and parameter values used in this analysis, these

results suggest that no significant risks of adverse health impacts exist at this site for
maintenance workers from exposure to surface soft.

The ELCR to a future onsite industrial worker from the surface softs at the Stockpile Area

was estimated to be 7 x 10-6, primarily due to arsenic and benzo(a)pyrene. The arsenic EPC,

13 mg/kg, in surface soft is below a background value of 20 mg/kg. The maximum arsenic
concentration was 25 mg/kg, which is slightly above background, making arsenic a COPC.

However, the range of arsenic detections is less than the background level. The PAH,

benzo(a)pyrene was detected at concentrations similar to background and levels in other
areas of the Depot. The estimated risk is within the 104 to 104 acceptable range typically

considered adequately protective of public health. Total noncarcinogenic HI was estimated
at 0.04, which is well below a value of 1.0.

The ELCR from exposures to the soil column for an industrial worker was estimated at 4 x
10 -6,and HI was est_nated at 0.05, which are similar to estimates from surface soil

exposures alone. Since the soft column includes surface and subsurface soils, the risks from
surface soils and the soil column cannot be combined. Rather, the total risk is the higher of

the two sets estimated for the industrial worker, which is, in this case, surface soil. Given

the conservatism inherent in the assumptions and parameter values used in this analysis,

these results suggest that no significant risks of adverse health impacts exist at this site for

future industrial/commercial workers from exposure to soft.

The ELCR to a future onsite utility worker from exposures to the soil column at the

Stockpile Area was estimated to be 4 x 10'-7. The estimated risk is below the 1@6 to 104

acceptable range typically considered adequately protective of public health. The HI was
estimated at 0.005, which is well below a value of 1.0. Given the conservatism inherent in

the assumptions and parameter values used in this analysis, these results suggest that no

significant risks of adverse health impacts exist at this site for future industrial/commercial

workers from exposure to soil.

13.1.5 Health-based Evaluation for Lead

The maximum observed lead concentration in surface soil at the Stockpile Area is

107 mg/kg, with an estimated arithmetic mean of 29.4 mg/kg. All concentrations

(including the maximum) are below a residential exposure-based screening level of

400 mg/kg, and an industrial worker exposure-based target concentration of 1536 mg/kg.

Thus, the observed lead levels at the site are not expected to pose health hazards.
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13.1.5.1 Uncertainty Analysis

Section 7.0 presents the general concepts and sources of uncertainty at a given site. The

following are major points contributing to uncertainty in the risk estimates for the Stockpile
Area.

13.1.5.2 Contaminants of Potential Concern

Data were collected from 1998 to 1999. Many of the COPCs, such as PAHs and metals, were
also detected in background soils Dieldrin was not used in the stockpile operations; how-
ever, pesticides were applied as part of routine maintenance of the gassy areas, which are
not directly related to former site operations within Dunn Field. Likewise, site-wide data
statistical evaluations indicated that the contaminants were similarly distributed in the
background samples.

13.1.5.3 Exposure Assessment

There are no routine exposures under current conditions other than occasional maintenance

activities. Most of the area within the Stockpile Area is paved or grass-covered. Some of the

samples were collected adjacent to paved areas, which were assumed to be readily available

for exposure. There are no human receptors in the Stockpile Area, as mentioned previously.

Future land use for the Stockpile Area is expected to continue as light industrial. Future

utility and industrial worker exposure to the subsurface soil becoming surface soil is a con-

servative risk estimation scenario that would apply to the entire site where compounds
were detected in subsurface soil.

Most of the quantitative exposure values such as exposure frequency (EF) and duration

(ED) are assumed values, and actual likely exposure of a receptor is not known. Most of the

uncertainty within risk assessments is attributable to this exposure quanlitation step.

13.2 Toxicity Assessment

The toxicity criteria used are those recommended by EPA through the toxicity databases;

therefore, the uncertainty associated with toxicity assessment is pre-determined by the

methods used and the studies selected by EPA in calculating these toxicity factors. The

quantitative uncertainty factors (UF) associated with toxicity factors are included in the

master toxicity factors tables (Tables 7-7 and 7-8). Some of the primary sources of uncer-

tainty are listed here. Most of the toxicity factors are based on studies from animals

extrapolated to humans using arbitrary assumptions (e.g. UF, or modificahon factor [MF]),

which introduces a major uncertainty. In extrapolating from carcinogenic dose to estimate

slope factor, no threshold for toxicity is assumed. Some of the metal toxicity factors are

based on evidence of toxicity from occupational exposures (e.g., chromium) involving a

high level of exposures to chromic acid fumes and air-borne particles. Bioavailability of the

chemicals is lower in the soil than in the groundwater (dissolved form). Application of

these data to environmental exposures introduced substantial uncertainty.

13.2.1.1 Risk Characterization

As noted previously, the risks and hazards estimated in this assessment are conservative.
Several scenarios were evaluated to simulate possible alternative future land uses for the

Stockpile Area.
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13.3 RemedialGoalOptions

RGOs are target concentration values selected or estimated to reduce risks to human health

and ecological receptors, which will be carried into the remedial alternative analysis.

Achieving these goals should achieve compliance with state and federal standards and

satisfy NCP requirements to ensure protection of human health and the environment at

hazardous waste sites. The RGOs are developed only for chemicals that are detected at the

site at concentrations either above the applicable state or federal standards or present risks

or His above the acceptable levels. "Acceptable" risks are defined as risk levels below 100 in

one million (10 -4) or HI below 1.0, for either current or future industrial worker exposure

pathways analyzed in the risk assessment. The risk evaluations under future land use con-

ditions included potential exposures of maintenance, industrial, and utility workers within

the Stockpile Area based on activities observed to be applicable to the site. Exposure of a
maintenance worker to surface media under current land use conditions did not result in

excessive risks associated with the soils. The estunations for a future industrial worker

resulted in acceptable risk for direct exposures to soil. There are no human health protec-

tion-based applicable or relevant and appropriate regulations ARARs for soils.
Groundwater is addressed in Section 15 and relevant groundwater RGO values are

presented and discussed therein. The ARARs for groundwater are presented in Sections 7

(see Table 7-15) and 15.

Based on the results of this risk assessment, remedial action objectives were developed and

are included in Table 13-11A. This table also includes the RGO for the one priority disposal
site.

13.4 HumanHealth Evaluationfor SSLFF

An acre area around SSLFF was selected as the surrogate site. The data collected within this

1-acre area were used to represent the risks and His from the surrogate site, SSLFF, for the

Stockpile Area. SSLFF resulted in the highest human health risk ratio during the PRE (see

Appendix C-2). The PRE risks are primarily due to arsenic in surface soils at this location at

a concenlaration of 25.5 mg/kg. SSLFF is dealt with exclusively below as a surrogate site for

the Stockpile Area.

13.4.1 Selection of COPCs for SSLFF

Two samples were collected from this area, which were analyzed for VOCs, SVOCs,PCBs,

pesticides, herbicides and inorganic chemicals from surface soil (0- to 2-foot deep). The

maximum detected chemical concentration within this data group was compared against

background concentrations and the RBCs for direct exposure, as well as groundwater

protection concentrations (SSLs) for COPC selection. The COPC selection indicated that

surface soils at the site had aluminum and arsenic exceeding background levels and

comparison criteria (see Table 13-8). The PRE indicates arsenic as the primary risk driver

(Appendix C-2) in surface soil. However, the arsenic levels are within the range of

concentrations detected in background.
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13.4.2 Exposure Assessment for SSLFF

Figure 13-1 depicts the site and its relative location within the Stockpile Area. Figure 13-2
presents the conceptual site (exposure) model for the Stockpile Area, as well as the
surrogate site.

13.4.3 Potentially Exposed Human Population and Identification of Potentially
Complete Exposure Pathways

Dunn Field has been inactive since the closure of the Depot. There are no potentially

exposed populations under current conditions specific to this site. Under assumed future

use conditions, maintenance workers for the Depot involved in weed control and other

maintenance-related activities could be present for limited periods of time within this

sample location. Maintenance worker exposure was quantitated for the Stockpile Area-wide
risk evaluation above and, therefore, was not evaluated for this smaller area, SSLFF.

Potentially exposed populations under future land use are unknown at this time. On the

basis of The Memphis Depot Redevelopment Plan (The Pathfinders et al., 1997), it is likely
SSLFF could be used in the future for light industrial operations. Under such a scenario,

likely future receptors are also site maintenance/industrial workers. For a conservative

assessment, the default industrial worker exposure is assumed for this sample area. A

future residential land use was also evaluated in this risk assessment for Stockpile Area to
provide flexibility during future site risk management. Thus, if the risk results are at

acceptable levels, such a use may be considered as a suitable future land for the area.

Exposure assumptions for a residential scenario are included in Section 13.1.2. Hypothetical
future residential exposures were evaluated for the worst-case exposure scenario for

comparison purposes in risk management decisions. A detailed list of exposure factors and

the rationale for their selection are included in tables in Appendix H.

Worker exposure to the soil column could not be evaluated in this surrogate site due to the

lack of subsurface data. Therefore, hypothetical future receptors were limited to residents

and industrial workers with direct contact to surface soils. A summary of applicable

exposure pathways for SSLFF is included m Table 13-9.

The maximum detected concentration was used as the EPC for surface soil (0 to 2 feet) data
for the COPCs identified. The EPC defaulted to the maximum detected concentrations for

all COPCs in surface soils, possibly due to the relatively small sample size, and a variation
in concentration levels between the samples. These values are listed in Table 13-10. The

dose (intake) was estimated for each of the complete exposure pathways. The dose
estimates are included in Appendix G.

Table 13-6 presents the toxicity factors for COPCs identified at SSLFF.

13.5 Risk Characterization for SSLFF

The carcinogenic risks and noncarcmogenic hazards are summarized in Table 13-11. A set

of histograms is included in Figures 13-5 and 13-6. The ELCRs and His were estimated for a

future industrial worker, and hypothetical residential adult and child scenarios.
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The ELCR for industrial worker exposures to SSLFF surface soil resulted in estimated risks

of 8 x lff 6 and an HI of 0.06, due to the presence of arsenic at 26 mg/kg. This maximum

arsenic level within the Stockpile Area is within the range of background levels of 4 to

28 mg/kg as reported in the Background Sampling Program Report (CH2M HILL, May

1998). The resulting risks are within the acceptable limits for cancer risks of 1 to 100 in one
million, and below the HI of 1.0. Given the conservatism inherent in the assumptions and

parameter values used in this analysis, the overall SSLFF soils do not pose a health threat to
future industrial workers outdoors.

The total ELCR to future hypothetical onsite adult and child residents at SSLFF was

estimated using age-adjusted soil ingestion, dermal surface area, and inhalation rate factors.

The estimated ELCR is 6 x 10_, which is within the acceptable range of 10 _ to 104. A separ-

ate child cancer risk was not estimated because the adult risk represents a time-adjusted

exposure. Total HI was estimated to be 0.2 for an adult and an HI of 2 was estimated for a

child. The estimated risk and HI are also due to arsenic. These results suggest that site

arsenic levels are unacceptable; however, arsenic levels within this sample location are

similar to those detected elsewhere within Shelby County, as reported in the Background

Sampling Program Report (CH2M HILL, May 1998). Thus observed risks are similar to

those from background.

Uncertainties associated with this risk assessment are similar to those listed in the Stockpile
Area risk assessment section (Section 13.1.4).

13.6 EnvironmentalEvaluationfor StockpileArea

13.6.1 Introduction

An ERA was conducted at the Stockpile Area to evaluate whether contaminants detected in

surface soil potentially pose adverse ecological effects to terrestrial receptors. The Stockpile

Area consists of the former chlorinated lime pit (Site 24-B), concrete pads, and grassy areas

in the southeast portion of Dunn Field where stockpiles of bauxite and fluorspar were

stored. The Stockpile Area is completely open with a groundcover of routinely mowed

grass and, therefore, provides poor quality habitat for terrestrial wildlife. The large

maintained grassy areas however can provide foraging habitat for terreslrial avian species

that feed on soil invertebrates. There are no aquatic habitats in this area. EPA ERA

guidance (USEPA, 1997b) recommends a screening-level ERA for risk management

decisions. Although the Stockpile Area does not provide significant terrestrial habitat, a

screening-level ERA was initiated to aid in risk management decisions. This ERA was
conducted in accordance with the Ecological Rtsk Assessment Guidance for Superfund: Process

for Deszgmng and Conducting Ecological Risk Assessments (Process Document)(EPA, 1997b).

Steps 1, 2, and 3 of the EPA ERA model were completed, as summarized in Section 7.8.

13.6.2 Step 1: Screening-Level Problem Formulation and Effects Evaluation

This is the initial step in the ERA and includes all the elements of a problem formulation

and ecological effects analysis, but on a screening level. The results of this step support the

exposure estimates and risk calculation in Step 2
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13.6.2.1 Environmental Setting and Contaminants at the Site

The environmental setting at the Depot is described in Section 2. An ecological assessment
checklist was completed as described in the Process Document (USEPA, 1997b) and is
provided in Appendix J. Site characteristics most relevant to the ERA are discussed here.

The Stockpile Area is a currently inactive portion of Dunn Field that is completely covered
by mowed grass, and some concrete and asphalt areas. The area is entirely open, with a

relatively level terrain that is routinely maintained There are no water bodies onsite.

Overall, the maintained terrestrial areas provide insignificant ecological habitat for plants or
animals. This site is expected to be developed into a light industrial area; therefore, no

future improvement in wildlife habitat quality is expected.

A few urban-adapted wildlife species have been observed at Dunn Field. Species observed

at Dunn Field that may occur in the grassed Stockpile Area include red fox, northern mock-

ingbird, American kesizel, boat-tailed grackle, European starling, mourning dove, common
bobwhite, rock dove, and killdeer. It is possible that other small mammals (e.g., mice,

shrews, rabbits), birds (e.g., American robin, sparrows), and reptiles (e.g., five-lined skink,

eastern garter snake) may also occur at the site. The entire facility is fenced, which reduces
use by large mammals (e.g., whitetail deer). Overall, the terrestrial habitat within the

Stockpile Area is of poor quality and provides limited habitat value for terrestrial wildlife.

There are no wetlands onsite, and no state or federally hsted or proposed endangered or
threatened species are known to inhabit the area of the site (TDEC, 1996; USFWS, 1996-
Appendix T).

Land use within a 1-mile radius of Dunn Field is highly developed and is primarily residen-

tial or industrial. A few undeveloped and isolated forested areas also occur in the general
area. The largest is located to the north of Dunn Field at Person Avenue and Rozelle Street.

Other areas are located south of Durra Field along Ball Road and Ketchum Road in the

vicinity of the Orchid Manor Apartments and east of Dunn Field on Dwight Street. Large
undeveloped forested and grassed areas associated with the floodplains of Nonconnah

Creek and its bributaries occur at least I mile to the south and west of the facility.

Surface soil sampled in the Stockpile Area is the medium to which terrestrial ecological
receptors could be exposed and is, therefore, the only medium evaluated in this ERA. A list

of COPCs at this site is provided in Section 6.2. These generally include many metals and

organic compounds (pesticides, PAHs, and volatiles).

13.6.2.2 Contaminant Fate and Transport

An overview of contaminant fate and t]ransport of chemicals detected at Dunn Field is
provided in Section 6.0 and is not repeated here.

13.6.2.3 Complete Exposure Pathways

For a pathway to be complete, a contaminant must travel from the source medium or media

to an ecological receptor and be taken up by the receptor via one or more exposure routes

Although ecological habitats are minimal at the Stockpile Area, a conservative assumption

was made that a potentially complete exposure pathway may exist for direct contact of
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terrestrial plants and invertebrates with contaminants detected in surface soil throughout
the site.

13.6.2.4 Assessment and Measurement Endpoints

Assessment endpoints are expressions of the environmental value(s) to be protected. The

assessment endpoint for the Stockpile Area is to sustain soil quality and achieve COPC
concentrations that are below adverse effect thresholds for terrestrial plants and soil inver-

tebrates. Measurement endpoints are measurable ecological characteristics of the assess-

ment endpoinL In this screening-level evaluation, the measurement endpoint is the ratio of

maximum surface soil concentrations for the entire area to conservative screening-level

benchmarks for surface soil. An exceedance of COPC concentrations compared to the

benchmarks would be a "measure" of a potential effect. If an exceedance occurs, it can be

inferred that a possible adverse effect may occur to exposed ecological receptors.

13.6.2.5 Screening-Level Ecological Effects Evaluation

Conservative thresholds for adverse ecological effects, or screening ecotoxicity values, were
used for contaminants detected in surface soil. These values were determined as follows:

Surface Soil. The soil ecological screening values are those recommended by EPA

Region IV (1998). The EPA values were obtained from a variety of sources, including the

U.S. Fish and Wildlife Service (USFWS), the Oak Ridge National Laboratory (ORNL),the

Canadian Council of Ministries of the Environment, the Netherlands Ministry of

Housing, and the Netherlands National Institute of Public Health and Environment

(RIVM).

The screening ecotoxicity values are presented in Section 7.8.

13.6.2.6 Uncertainty Assessment

Uncertainty is inherent in each step of the ERA. The following text presents major factors

contributing to uncertainty in this assessment.

EPCs were assumed to be maximum media concentrations for the entire area. This is a

highly conservative assumption that may overesi_nate risk. Under this assumption, the
receptor spends 100 percent of its life cycle at the area with the highest concentration.

Although this can be true for plants, most terrestrial wildlife receptors are mobile and are

likely to be exposed to the complete range of soil concentrations.

The ecological screening values used were obtained from various sources in the literature

and may not be representative of actual site conditions. Exposure pathways to terrestrial

plants and animals were assumed to be potentially complete, even though the maintained

grass areas provide low quality habitat in this generally disturbed and industTial setting.

The site ecology is also controlled to an unknown extent by physical stressors. The primary

stressor includes routine mowing and other potential landscape maintenance activities.
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13.6.3 Step2: Screening-LevelExposureEstimateandRiskCalculation

This step includes estimating exposure levels and screening for ecological risks as the last

two phases of the screening-level ERA. At the end of Step 2, an SMDP will be made to

determine if ecological risks are negligible or if further evaluation is warranted.

13.6.3.1 Screening-Level Exposure Estimate

The maximum concentration of all chemicals detected in surface soil at the Stockpile Area

was used as the EPC for estimating risk to directly exposed organisms.

13.6.3.2 Screening-Level Risk Characterization

The quantitative screening-level risk estimate was conducted using the hazard quotient

(HQ) approach. This approach divides the EPC (maximum detected media value) by the
EPA screening ecotoxicity value.

Table 13-12 summarizes the results of the surface soil screening-level risk calculations.

These tables provide information on the FOD, range of detection, selected ecotoxicity

values, and HQs based on comparison of the maximum concentration to the screening

criteria. An HQ less than 1.0 indicates that the contaminant is unlikely to cause adverse

effects and is therefore not considered further in the ERA (USEPA, 1997b). Contaminants
with HQs greater than or equal to 1.0, or contaminants for which criteria were not available,

were identified as COPCs and were carried forward to Step 3.

Surface Soil Screening Results - A total of 53 contaminants were detected in surface soil in

the Stockpile Area, and, of these, 70 percent were identified as surface soil COPCs. The

COPCs included 15 inorganic and 38 organic compounds. No screening criteria were avail-

able for six of the organic compounds; these compounds were therefore included in the
COPC list.

13.6.3.3 Scientific Management Decision Point

The information indicates a potential for adverse ecological effects in surface soil, and a

more thorough assessment is warranted. The COPCs identified in the screening process are
to be carried forward to Step 3.

13.6.4 Step3: BaselineRiskAssessmentProblemFormulation

Step 3 refines the problem formulation developed in the screening-level assessment. In this

step, the results of the screening-level assessment and additional site-specific information

are used to determine the scope and goals of the baseline ERA.

13.6.4.1 Refinement of COPCs

In Steps I and 2, conservative assumptions were used As a result, some of the COPCs were

retained for Step 3, although they may pose only negligible risk. Therefore, in this first

phase of Step 3, the assumptions used were further evaluated, and other site-specific

information was considered to refine the list of COPCs. In this refinement phase, the
revised assumptions and site-specific considerations used were as follows:

• Arithmetic mean concentrafions (for all samples) were considered along with maximum
concen_ations when a comparison to the benchmarks was conducted;
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• Background concentrations were compared to arithmetic mean and maximum values;

* FOD was considered;

• Essential nutrients (calcium, magnesium, potassium, and sodium) were eliminated; and

• Less conservative screening ecotoxicity values were considered in addition to the more

conservative ecotoxicity screening values used in Step 2.

For soil, less conservative screening ecotoxicity values are termed "secondary benchmarks"

in this report. The secondary benchmark selection process for soil focused on identifying

the next highest benchmark value among the soil literature references used by EPA Region

IV (1998). This was a stepwise process in which the first set of toxicological benchmarks
considered was from two ORNL studies (Efroymson et al., 1997). These studies established

separate screening benchmarks for soil microorganisms, earthworms, and plants. A second-

ary screening value was chosen from these three data sets that was the next highest value
above the primary EPA Region IV screening value. If no values were available, the selection

process proceeded to the Netherlands values (MHSPE, 1994). In addition, if the selected
value from ORNL was found to be greater than the highest Netherlands value, then the

ORNL value was rejected and the process moved forward to the Netherlands value as a
conservative measure.

The Netherlands values included optimum values and action values. When this set of data

was considered, the next highest value above the primary EPA Region 1V screening value

was selected as a secondary benchmark. If a value was not available, the process proceeded

to a final set of data as compiled by the USFWS (Beyer, 1990). The values in this data set

represent Dutch background, moderate contamination, and cleanup values. As stated

above, the next highest value above the primary EPA Region IV screening value was

selected as a secondary benchmark.

In Step 3, the conservative ecological exposure pathways used in Step 2 were also re-

evaluated based on actual site conditions. All this information provides a WoE to determine

which, if any, contaminants should be recommended for further evaluation in a baseline
ERA.

The results of the Step 3 refinement of the COPC lists are summarized in Table 13-13. This

table presents the maximum and average EPCs, background concentrations, conservative/

primary and less conservative/secondary screening criteria, the range of HQs, background

comparisons, and FOD.

Surface Soil COPC Refinement Results - Based on the WoE presented in Table 13-13, none

of the inorganic or organic COPCs were determined to pose a potential for adverse effects
to terrestrial organisms. This was based on an evaluation of the range of HQs, comparison

to background, and FOD. In most cases, comparison of maximum and average concentra-

tions to secondary criteria resulted in HQs less than 10, and many HQs were at or below 1.

Also, average concentrations for most contaminants were below background concentra-
tions. Surface soil criteria for 9 contaminants were not available for comparison, so HQs

could not be determined; however, in a couple of instances the FOD was below 5 percent.
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Another key consideration in this refinement step is the lack of ecological exposure

pathways at the Stockpile Area. The Stockpile Area is an entirely grassed section in which ,

the landscape is routinely mowed or maintained, and this land maintenance is expected to
continue into the future if the site is developed for light industrial use The onsite terrestrial

habitat is of poor ecological value and is generally supportive of maintained-planted
grasses and some urbanized wildlife.

Given the poor quality of onsite habitat at the Stockpile Area and the lack of surface soil

COPCs, ecological impacts are expected to be negligible and are not expected to change in
the foreseeable future.

13.6.4.2 Scientific Management Decision Point

Refinement of surface soil COPCs indicated that, based on a WoE, as well as the poor
quality of ecological habitat, current and future ecological impacts are negligible.

Based on this evaluation, no further assessment of ecological risk to contaminants at the

Stockpile Area is warranted.
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TABLE 13-3

Summary of Exposure Pathways to be Quantified at Stockpile Area
Rev 0 Memphis Depot Main Insiallahon RI

Potentially Exposed Exposure Route, Medium, and Pathway Reason for Selection or
Population Exposure Point Selected for Exclusion

Evaluation?

Current Land Use

YesOn-site Maintenance
Worker

Future Land Use

On-site Industrial
Worker

On-sita Utility Worker

Incidental ingestion, dermal
contact, and dust inhalation from
the surface soils.

Incidental ingest=on, dermal
contact, and inhalation from the
surface sods and from

groundwater.

Incidental ingestion, dermal
contact, and dust inhalation from
the subsurface soils.

Yes

Yes

Occasional maintenance work
is assumed to involve a worker

spending hme in the
contaminated soil.

Hypothetical future reasonable
maximum exposure scenario
for future workers

A hypothetical future utility
worker installing or maintaining
underground utilities is
assumed to be exposed to
contaminated subsurface sod.
This should be evaluated as

)art of the surrogate s=te
exposure unit, however no
subsurface data exists there

P _148071tRi REPOR'_REV O RI REPORT (JULY 2001)_FIGURES & TABLES%SEC 131T/_LES_TBLS 13.3 & 13-9 ccC
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Table 13-6

Toxicity Factors for Surface and Subsurface Soil - Stockpile Area

Rev 0 MemphisDepot Dunn FieldRI

Weight-of-

Name Evidence Oral SF kg-daylmg Inhal SF kg-daylmg C Oral RfO C Inhal Rf]_
Class mglkg-day mglkg-day

100E+O0 1.00E+O0

300E-04

Aluminum

Arsenic

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Chromium (total)
Chrysene

Copper

Dibenz(a,h)anthracene
Dieldrin

Indeno(1,2,3-c,d)pyrene

Manganese

Vanadium

1,1,2,2-Tetrachloroethane

SF = Slope factor

A

B2

B2

B2

A

B2

D

B2

B2

B2

D

1.50E+O0

7.30E-01

7 30E+O0

7.30E-01

7.30E-03

7.30E+00

1.60E+01

7.30E-01

1.51E+01

3.10E-01

3 10E+00

3.10E-01

4 20E+01

3 10E-03

3 1OE+00

1 60E+01

3.10E-01

3.OOE-03

3.70E-02

5 00E-05

1 40E-01

7.00E-03

6.00E-02

kg-daylmg = kdogram per day per mdhgram

mg/kg-day = mdligmm per kdogram per day
C = carclrlogenic
RiD = reference dose

Inhal = mhalaUon

2 86E-05

1.43E-05

P _148071_RI Repert\Rev 0 RI Report (July 2001)\F=gures Tables\Sec, 13_Tables\Sec 13 Tables (revl) xls
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TABLE 13-9

Summa_ of Exposure Pathways to be Quantified at Surrogate Site SSLFF
Rev. 0 Memphis DepotMain InstallationRI

Pathway
Potentially Exposed Exposure Route, Medium, and Selected for Reason for Selection or

Population Exposure Point Evaluation? Exclusion

Current Land Use

On-site Maintenance Incidental ingestion, dermal contact, No Occasional maintenance
Worker and dust inhalation from the surface work is assumed to involve

so_fs. ' a worker spending bme in
the contaminated soil

Future Land Use

On-site Industrial Worker Yesincidental ingest=on, dermal contact,
and dust inhalation from the surface
soils

On-s=te Utility Worker

Hypothetical Future On-
sde Res=dential

Incidental ingestion, dermal contact,
and dust =nhalation from soil column.

incidental ingestion, dermal contact,
and dust inhalation from the surface
soils.

No

Yes

Hypothetical future
reasonable max=mum

exposure scenado for
future workers.

A hypothetical future utility
worker mstaihng or
maintmning underground
uhhbes =sassumed to be

exposed to contaminated
subsurface sod. This would
be evaluated if subsurface

soil data was available

Evaluated for comparison
purposes only.

P _148071_RI REPOR]_REV O RI REPORT (JULY 2001)_FIGURES & TABLES_SEC 13_TAgLESITBLS 13_3 & 13-9 DOC
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Table 13-11A

Remedial AcUon Objecbves for the Stockpile Area

Roy 2Memphis Depot OunnFmldRI

Media Land Use Remedial Action Objectives (from RI) General Response Actions

Surface Soil Maintenance Risks vathtn acceptable range of I in 10,000 to one
Worker mdhon, and hazard index (HI) is less than 1 0, for No Acben

mgesbon, dermal and Inhalation exposures combined

PJsks within acceptable range of I in 10,000 to one

Industrial Worker mdhon, and hazard index (HI) is tess than 1 0, tor No Achon

ingestion, dermal and mhalabon exposures combined

Risks wtihJn acceptable range of 1 in 10,000 to one

Res_denfial Adult mdhon, and hazard index (HI) m less than 1 0, for No Achon

mgesbon, dermal and lnbelafion exposures combined

Hazard index (HI) is greater than 1 0, for ingesbon,
dermal and mhalabon exposures combined HI is

Resrdenfial Child pnmanly associated w_h Arsemc in sods which is No Achon

similar to background concenttabons (max = 26
mg/kg)

Risks are below acceptable range of I in 10,000 to

Sod Column Ubhty Worker 3ne rrull=on,and hazard cndex (HI) ts less than 1 0, for No Action

:ngesfion, dermal and InhalalJon exposures combined

CC-2 Disposal Area Secben 12 descnbes the poss=bte bunal of 86,100

_ounds of CC-2 (tmpregnite) in a 6- to 8-foot deep, 8-

'oot wide, and 40-foot long trench in the west-

_outhwest porben of tbe Steckpde Area m 1947 This

_unal trench is suspected as being located

}dJacentJnear to Slto 24-B and was not dtrecdy

nvesbgated dunng the RI field actlvifies due to the

)ending CWM removal actJon, which was completed
n 2001

Document the location of this disposal area

and determine the presence/absence of

buried hazardous matenal Eliminate future

unacceptable nsk to groundwater from

leaching and of direct contact with buned
hazardous materials due to inthJsNe achvibes

dunng future land use or site development
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14.0 Nature and Extent of Contamination in
Groundwater

The nature and extent of contamination in groundwater underlying Dunn Field and areas to the

west were assessed based on an evaluation of chemical data obtained from groundwater

samples collected during 16 sampling events from January 1996 through February 2001 As

shown in Table 14-1, groundwater samples were collected and analyzed during this time period
for seven major types of contaminant parameters, including explosives, herbzcides, metals

(total), pesticides, PCBs, SVOCs, and VOCs. Groundwater samples were also analyzed for
CWM breakdown products, including thiodiglycol, 1,4-oxathiane, and 1,4-dithiane. In addition,

groundwater samples were collected and analyzed for various geochemical and geotechmcal

parameters, including tritmm and gases, such as oxygen and hydrogen. Of all these parameters,
VOCs, SVOCs, and total metals were the most frequently detected analytical constituents in
groundwater samples

Groundwater samples were collected from monitoring wells installed by Law Environmental

during initial RI actwlties at the Depot (Law Environmental, 1990a), monitoring wells installed

by Parsons during EE/CA actwzties at Dunn Field (Parsons ES, 1999), and monitoring wells and

piezometers installed by CH2M HILL. In additzon, groundwater is currently being sampled on
a semi-annual baszs by Jacobs Engineering, Inc., as part of the Interim Remedial Action for

Ounn Field. Only validated analytical data from momtormg wells and other groundwater
sampling locations zdentified as related to Dunn Fzeld are reported in this document. This

mcludes data that have been obtained as a result of sampling and analysis of recovery wells in

the Dunn Field groundwater extraction system

Groundwater underlying Dunn Field has been affected by past operatxons and has been

contaminated by inorganic and organic materials. Table 14-2 presents the parameters that have

been detected at least once within samples collected from groundwater associated with Dunn

Field. Appendix B presents the raw analytical data with comprehensive tables of the laboratory

analysis The nature and extent of chermcal groups in Dunn Field groundwater are discussed in
the following secbons.

14.1 VOCsin Groundwater

As shown m Table 14-3, 30 VOCs have been detected in groundwater samples collected from

February 1996 to February 2001. Of these 30 compounds, 9 chlorinated hydrocarbon

compounds have been frequently detected in the 444 samples analyzed over the 5-year

sampling period, including 1,1,1,2-PCA, CC14, 1,1,2-TCA, chloroform, PCE, cis- and trans-l,2-

DCE, total 1,2-DCE, and TCE. In addition, other chlorinated hydrocarbon compounds,

including 1,1,1-TCA, 1,1-DCA, 1,1-DCE, and 1,2-DCA, have been detected at less frequent

intervals. Seventeen other VOCs, including the aromabc hydrocarbon compounds benzene,

toluene, ethylbenzene, and xylene, were detected at very low intervals. Concentrations of these
VOCs have vaned within all samples. The minimum and max=mum values of all VOCs detected

in groundwater samples are reported in Table 14-3

P _148071_1REPORT_REV I DUNN FIELD R$REPORT_SECT$ON 14\SECTION 14 (REV 2) DOC 14-1
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In the following subsections, figures showing groundwater contamination distribution from

1996 to 2001 are, in large part, a function of the number of monitoring wells available to be

sampled at a specific tame As new monitoring wells were installed (mostly after 1998),

additional chemical data was collected which provided for a better understanding of the extent

of the dissolved contaminant plumes. As the figures progress chronologically from 1996 to 2001

and results from new sample locations are added, changes in the geometries of the plume do

not necessarily mean that offslte contamination has undergone significant migration during this

period of study

14.1.1 Extent of Persistent VOCs

Temporal and spatial occurrence of VOCs has varied throughout the samphng period. Figures

14-1 through 14-40 present VOC concentrataon isopleth maps for PCE, TCE, total 1,2-DCE, 1,1-

DCE, 1,1,2,2-PCA, CCL4, chloroform, and 1,1,2-TCA for sampling events m January/February

1996, October 1998, November 1999, November 2000, and January/February 2001. Each of the

maps depicts typical spatial variations that VOC plumes have shown over tame. A PCE plume

(as depicted in Figures 14-1 through 14-5) was detected in groundwater underlying the north to
northwestern portion of Dtmn Field from 1996 through 1998. The PCE appears to have been

centered around wells MW-04, MW-10, and MW-31 during that tame, with concentrations as

high as 120 _tg/L in MW-04. Figures 14-3 and 14-4 also show a small outlier PCE plume

underlying the southwest-central portion of Dunn Field. Figures 14-4 and 14-5 reveal that after

1999, there was a west-central component to the PCE plume, perhaps as a result of the

commencement of groundwater extraction along the western perimeter of Dunn Field Figures

14-1 through 14-5 also display an offsite component to the PCE plume from 1996 to 2001. The

offsite component has, as shown on Figures 14-1 through 14-3, been typically connected to the

Northern Plume. However, after 1999, the PCE plume appears to have a greater offslte presence

directly to the west-northwest of Dunn Field. The offsite PCE plume contaminant concentration

has varied from 32.5 _tg/L in MW-70 m November 2000 to 34 Ilg/L in MW-79 in

January/February 2001 (Figures 14-4 and 14-5).

The detection of TCE in groundwater has shown a very similar spataal pattern to that of PCE, as

shown in Figures 14-6 through 14-10, albeit with higher concentrations of TCE. From 1996 to

2001, the TCE plume was detected along the northern, northwestern, and west-central

boundary of Dunn Field along with an offslte component to the plume. Concentrahons of TCE

have varied over time with the highest concentrations being detected in the west to

northwestern portion of the plume, specihcally at MW-6, MW-10, MW-12, MW-15, MW-31,

MW-35, MW-70, MW-73, and MW-77 The northern portion of the plume has typically centered

around offsite monitoring well MW-51, suggesting an offsite source, with the highest

concentration being reported m November 2000 at 13 2 lag/L. For the data presented in Figures

14-6 through 14-10, the lughest single concentrataon was reported m the November 2000 data in

a sample from MW-70 (immediately adjacent to the western perimeter of Dunn Field) at 4,040

_tg/L. The tughest detectaon of TCE recorded to date was 11,700 _tg/L from a sample collected

from MW-70 in February 2000). The aqueous solubility of TCE is 1,100,000 jxg/L at 25°C (Fetter,

1993). When concentrations of DNAPL chemicals (e.g., TCE) in groundwater are greater than

1% of the aqueous sohiblhty hmit, then the presence of DNAPL is inferred (EPA, 1996) The

highest detected concentration of TCE m MW-70 is 1.06% of the aqueous soluMhty, which

suggests the presence of DNAPL. Although the extraction system has been operating at Dunn

Fmld since late 1998 and appears to be effectavely removing TCE from the aquifer, there does

P \148071%RI RE PORI'P, EV 1 DUNN FIELD RI REPORT_SECTION 14_ECTION 14 (REV 2) DOC 14-2
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appear to be a northwestern migration of the TCE plume west of the extraction system, as

revealed by the detection of TCE m MW-79 at 26 _tg/L in January/February 2001. Also, as

depicted m Figures 14-6, 14-8, and 14-9, the TCE plume does appear to have a southerly
component as well Concentrations of TCE, albeit close to detection limits, were detected in

MW-34 and MW-56 (1.48 and 1.59 _g/L, respectively, in November 2000 samples).

Figures 14-11 through 14-15 depict the location and concentration of a 1,2-DCE plume from 1996

to 2001. The phime's configuration is very similar to that of the TCE plume except without the

northern component. The plume has also appeared to decrease in size through the samphng
period, perhaps as a result of the active groundwater extraction system at Dunn Field. The

plume appears to have been centered around monitoring well MW-06 and offsite well MW-31,

but in November 2000 and January/February 2001 the plume appears to have shifted towards

monitoring wells MW-70 and MW-73. Highest concentrations in the plume have varied onsite

from 270 _tg/L in MW-06 in October 1998 to 304 vtg/L in MW-73 in February 2001. Based on

Figures 14-11 though 14-15, there appears to be an offsite component to the plume that has

existed since the sampling period started. The offsite portion is typically oriented northwest of

Dunn Field while being centered around either MW-31 (this portion of the plume has since been

reduced) or MW-54, MW-70, and MW-76. Concentrations in the offsite portion of the plume

have been detected as high as 304.3 _g/L in MW-70, which is located immediately adjacent to
the western perimeter of Dunn Field.

A 1,1-DCE contaminant plume has also been detected in groundwater samples from the site;

however, this compound is typically detected in monitoring wells along the northern perimeter

of Dunn Field or offsite to the north and northwest of Dunn Field. As shown in Figures 14-16
and 14-17, 1,1-DCE was typically found in northern perimeter wells MW-07, MW-08, MW-10,

and MW-29 at concentrations as high as 54 ,g/L. In addition, the compound was detected in

offsite wells MW-31 and MW-51 and piezometer PZ-02, with the highest offsite concentration

being recorded in a sample from PZ02 at 170 _tg/L. PZ-02 is located upgradient of Dunn Field

However, based on Figure 14-18, the concentrations of 1,1-DCE appeared to have decreased,

possibly as a result of the active groundwater extraction system at Dunn Field. Conversely,
Figure 14-19 reveals that the concentrations in MW-31 and MW-51 increased from November

1999 to November 2000. There was no sampling in onstte monitoring wells from November
1999 to February 2001 to indicate whether the increase in 1,1-DCE concentrations m the offsite

portion of the plume was a result of source material from Dunn Field or from another offsite

source. Figure 14-20 Indicates that the 1,1-DCE plume has also been detected in samples from
MW-79 at 48 pg/L to the northwest of Dunn Field.

Intermixed with the TCE and 1,2-DCE plume is a plume of 1,1,2,2-PCA. The plume of 1,1,2,2-

PCA, as shown in Figures 14-21 and 14-22, was located along the western perimeter of Dunn

Field with on- and offsite components. Concentrations in January/February 1996 were reported
as high as 420 _tg/L in offsite well MW-31 and 200 _g/L in onsite well MW-35. However, as

shown in Figure 14-22, concentrations in these wells had decreased significantly by October

1998, possibly as a result of the active groundwater extraction system at Dunn Field In fact, the
plume apparently shifted to the south towards MW-06 and MW-15, as concentrations in these

wells subsequently increased (see Figures 14-22 through 14-24) Also, offslte detection of the

plume shifted from MW-31 to MW-54, where levels of 1,1,2,2-PCA have increased (Figures 14-
23 and 14-24). Figures 14-24 and 14-25 depict the detection of significant concentrations of

1,1,2,2-PCA in wells MW-70, MW-73, and MW-75 (3,370, 33,000, and 2,900 rig/L, respectively).

P _14807ILRI REPORT_.REV 1 DUNN FIELD RI REPORi_SECTION 141SECTION 14 (REV 2) DOC 14-3
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For all data, the highest single concentration was reported in the January/February 2001 data in

a sample from MW-73 at 33,000 _g/L. The aqueous solubility of 1,1,2,2-PCA is 29,000 _tg/L at

25°C (Fetter, 1993). When concentrations of DNAPL chemicals (e.g., 1,1,2,2-PCA) m

groundwater are greater than 1% of the aqueous solubility limit, then the presence of DNAPL is
inferred (EPA, 1996). The detected concentrations of 1,1,2,2-PCA in MW-73 are 1.14% of the

aqueous sohibihty, which suggests the presence of DNAPL. Since the detection of 1,1,2,2-PCA

at such high levels occurred so recently and no additional disposal actwities have occurred at

the site, it is nearly certain that the 1,1,2,2-PCA existed in groundwater at high concentrations

and was not detected until these monitoring wells were installed m 1999 and 2000.

CC14 has been detected consistently in the south to central portion of Dunn Field, specifically m

onsite wells MW-06, MW-15, and MW-57 and offsite wells MW-32 and MW-54 (Figures 14-26

through 14-30). The extent or shape of the plume in Figure 14-30 IS an artifact of prior sampling
events. CC14 has also been detected in offsite well MW-31, northwest of Dunn Field.

Concentrations of CC14 were detected onsite as high as 48.3 Ilg/L m samples collected in

November 2000 in well MW-57 and offsite at 61 3 _g/L in monitoring well MW-32 durmg the

same sampling event.

Chloroform in groundwater samples (Figures 14-31 through 14-35) defines a plume that has a

configuration very similar to the CC14 plume. Thin similar configuration could be the result of

the degradation of CCI4 into chloroform The chloroform plume appears to have a source near

MW-15 and trends northwest away from the site perimeter, with detection in monitoring wells

MW-32 and MW-54. Chloroform was also found in momtormg wells MW-10 and MW-31 in the

northwestern portion of the site. Concentrations of chloroform during the sampling period were

detected as high as 1,020 _g/L in well MW-15 (Figure 14-33). Based on analytical data collected

in November 1999 and November 2000, the offslte concentrations of chloroform are increasing.

The highest concentration detected offsite for the sampling period is 605 _g/L in monitormg

well MW-71 in November 2000. Durmg that same sampling period, chloroform was detected in

a sample from MW-56, which is m the southern portion of Dunn Field, at 39.4 _g/L

Intermixed with the plumes of CC14, chloroform, and 1,2-DCE is a plume of 1,1,2-TCA, as

shown m Figures 14-36 through 14-40. Samples analyzed m 1996 indicated the presence of

1,1,2-TCA m onslte and offsite groundwater adjacent to MW-06 and MW-31. The concentration

was as high as 11J _g/L Samphng events occurrmg in 1998 and 1999 did not detect 1,1,2-TCA

in groundwater at MW-31 but through mference from previous and subsequent data, the plume

appears to have remained around MW-06. In the November 2000 sampling event, 1,1,2-TCA

was detected m MW-70, indicating that another, potentmlly separate, 1,1,2-TCA plume was

present around MW-70 and that both plumes were located along the western side of Dunn Field

(see Figure 14-39). Based on samples analyzed from the January 2001 samphng event, the

overall plume configuration &d not vary significantly but did have a stronger onsite
component centered around MW-73. It should be noted that 1,1,2-TCA is a reductive

dechlorination product of 1,1,2,2-PCA and the highest concentration of 1,1,2,2-PCA was found

in MW-73 (see below).

In summary, there appears to be three major VOC plumes in the groundwater underlying Dunn

Field, a northern, a west-northwest plume, and west-southwest plume, with much mixing and

interminghng of the plumes, as expected from influence by the actwe groundwater extraction

system, natural groundwater flow, and degradation processes. As stated in the previous
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paragraphs, all of the plumes have on- and offsite components. The plume along the northern
boundary of the site appears to be composed of PCE, TCE, and 1,1-DCE. Since TCE and 1,1-

DCE are both reductive dechlorination products of PCE, the contaminant plumes may be a
result of the breakdown of PCE in the aquifer. However, since the PCE, TCE, and 1,1-DCE

appear in monitoring well MW-51 and piezometer PZ-02, which are upgradient to Dunn Field,
there appears to be another source of these contaminants north to northeast of Dunn Field. The

west-northwest plume appears to be a mixture of PCE, TCE, 1,2-DCE, 1,1-DCE, 1,1,2,2-PCA,

1,1,2-TCA, CCI4, and chloroform. Porhons of this plume underlying Dunn Field appear to have

a source within the Disposal Area or possibly offslte as well. Offsite portions of this plume
trend to the west and northwest. The west-southwest plume that underlies Dunn Field is a

mixture of several different contaminants and the source of these plumes appears to be located

at the southern end of the Disposal Area of Dunn Field. The west-southwest plume is
principally composed of 1,1,2,2-PCA, CC14, 1,1,2-TCA, and chloroform, but there are also

portions of the plume made up of TCE, PCE, and 1,2-DCE.

Importantly, the configuration of the contaminant plumes, as perceived through sample

analysis results, is dependent upon which wells are sampled. In many cases, the sample

analysis results have shown that the configuration of many of these plumes is more extensive
than originally detected.

14.1.2 Other Detected VOCs

As shown in Table 14-3, there were 17 other VOCs that were detected m groundwater samples
during the investigation period. These compounds include: 1,2-Dichloropropane, acetone,
benzene, bromodichloromethane, bromomethane, carbon disulfide, chlorobenzene,

chloroethane, chloromethane, dibromochloromethane, ethylbenzene, methyl ethyl ketone,

methyl Isobutyl ketone, methylene chloride, toluene, vinyl chloride, and total xylenes. None of

these compounds was detected in more than 14 of 444 total samples and only 6 were posltwely
identihed (i.e., a J-qualifier was not associated with at least one detection).

Each of these 17 compounds was compared to Maximum Contaminant Levels (MCLs), as

estabhshed by EPA's National Primary Drinking Water Standards, and only vinyl chloride was

detected above its MCL value of 2 _g/L. The maximum vinyl chloride value, 8 _g/L, was

detected m samples from MW-70 collected in January 2001 (Table 14-2). Several VOCs persistent

in groundwater underlying the western porhon of Dunn Field, including TCE, 1,2-DCE, and

1,1,2,2-PCA, have also been detected m samples from MW-70.

In summary, the occurrences of these 17 compounds are temporally sporadic, indicate no

significant impact through introduction of a large plume into the fluvial aquifer, and suggest

no signihcant source area. Potential risks of these compounds to human and ecological health
are reviewed within Section 15.

14.1.3 Relationship between VOCs in Groundwater and Soil

The relationship between potential VOC source areas in soil and VOC groundwater plumes Is
important for defining the extent of contamination in both matrices and for future selection of

potential remedial actions. Figure 14-41 displays a comparison between soil and groundwater

data for VOCs considered persistent in soft and groundwater samples collected during the
Dunn Field RL The VOCs include PCE, TCE, total 1,2-DCE, 1,1-DCE, vinyl chloride 1,1,2,2-PCA,
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1,1,1-PCA, 1,1,2-TCA, 1,1-DCA, CC14, and chloroform. To differentiate between the levels of

VOCs m soil or groundwater samples, a value of 500 was established as a comparison point

Those soll and groundwater samples exceeding total VOC concentrations of 500 p,g/L or 500

p_g/kg, respectively, are highlighted to symbolize high concentration areas The information

presented m this figure suggests the following:

• Both surface and subsurface soil is contaimnated by VOCs from the surface down to the top

of the water table m the fluvial aquifer.

• Both surface and subsurface soil in the western portion of Dunn Field is contaminated by
VOCs.

• Groundwater in the fluvial aquifer underlying Dunn Field, particularly the western portion

of Dunn Field, is contaminated by VOCs.

• Groundwater contamination by VOCs is present west of the Dunn Field boundary and, in
particular, is at greater concentrations west of areas with tugh levels of soil contamination.

• Overall the location of groundwater VOC contamination coincides with locations of VOC
contamination m surface and subsurface soil at Dunn Field.

The presence of VOC plumes emanating from Dunn Field, as described in Section 14.1.1,

supports the conclusion that VOCs are being transported through the soil column to the fluvial

aquifer.

Based on the information presented above, Table 14-4 was developed to compare soil

concentrations to soil screemng levels (SSLs) for groundwater protection as established by

USEPA-OSWER (March 2001). The soil screening levels are guidelines to protect potential

potable groundwater resources that may be present beneath sites with industrial uses and to

protect offslte residents who could ingest the contan_nated groundwater. Table 144 presents
n-ummum and maximum concentrations of 10 VOCs detected above background m surface and

subsurface soils at Dunn Field in comparison to the SSLs. Of the VOCs m surface soils, 1,1,2,2-

PCE, TCE, and vinyl chloride were found to exceed the SSLs in 2, 5, and I location(s),

respectively. This indicates that these contaminants are at levels high enough to present a

persistent risk to groundwater and subsequently human health and the environment.

For subsurface soils, the number of locations exceeding SSLs was found to be much higher.

Except for two compounds, all of the VOCs were found to exceed SSLs. 1,1,2,2-PCA and TCE

were found to exceed the criteria in 53 and 45 samples, respec_vely. Other VOCs exceeded SSLs

in less than 10 samples. The maximum concentrations reported for all VOCs exceeding SSL

criterm ranged from 46 ug/kg (1,2-DCA) to 460,000 ug/kg (TCE).

The subsections below present a comparison between soil and groundwater contaminant
extents for VOCs detected above SSLs m five or more locations. Th|s hst includes" PCE, TCE,

CCl4, 1,1,2,2-PCA, 1,1,2-TCA, chloroform, and vinyl chloride. Refer to Figures 8-6, 8-7, 10-10, 10-
11A, 12-6, and 12-7 for locations and analytical results of the 1999 surface and subsurface soil

samples, and Figure 10-11B for locations and analytical results of the 2000 subsurface soft
borings.
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14.1.3.1 Tetrachloroethene (PCE)

Results from the 1999 soil sampling events revealed that PCE in soil is generally more prevalent

in the north to western portions of the Disposal Area (see Figure 10-10, 10-11A and -11B). PCE

concentrations in soil exceeded SSLs or groundwater protection criteria at locations adjacent to

momtoring wells MW-3, MW-35, and MW-15. Higher concentrations of PCE in groundwater
were generally detected in samples collected underneath these same areas but were also

detected in offsite locations (see Figures 14-1 through 14-5). The maximum groundwater PCE

concentration, identified by the 100-p_g/L isopleth in Figure 14-2, was detected upgradient of

the highest soil concentration, indicating that additional elevated soil concentrations may be
present.

PCE was also detected at relatively low concentrations in one boring (between MW-8 and MW-

29) located m the northeast perimeter of Dunn Field, indicating that the extension of the PCE

groundwater contaminant plume beneath the Northeast Open Area may result from releases to

the soil. Isolated low levels of PCE were reported in groundwater samples from MW-51 and

MW-49 upgradlent of any known or suspected Dunn Field source.

Results from the 2000 soil sampling event did not show any concentrations above the SSL at 60

p,g/kg; the highest detection was 15 p,g/kg at SBLCA-SB2. This concentration, however,

coincides with the location of elevated PCE from previous sampling events.

The distribution of PCE in groundwater is generally consistent with its distribution in soil and

subsequent downgradient transport. Maximum soil concentrations do coincide with the

centroid of the PCE groundwater plume.

14.1.3.2 Trichloroethene (TCE)

As demonstrated by soil and groundwater sample analytical results, TCE detection in soil is

generally mirrored by the extent of the TCE groundwater plume. Concentrations from 1998 data

exceeding the SSL criterion for TCE (60 _tg/kg) are more prevalent In the northern portion of

the Disposal Area. The maxnnum soil TCE concentration, 460 mg/kg at the 8 to 10 foot bgs
interval of SBLEE, identifies a subsurface TCE source in the northwest corner of Dunn Field that

is likely responsible for the elevated groundwater TCE observed in MW-31 and MW-10.

Detections of TCE m borings throughout the southern portaon of the Disposal Area suggest that

TCE is distributed throughout the subsurface, resulting in the southern elongation of the
groundwater plume to MW-57. TCE was also detected at low concentrations in an isolated

discrete surface soil sample (between MW-8 and MW-29) located along the northwest

perimeter of Dunn Field, however, TCE was not detected in the samples collected from deeper
at that same location or the adjacent locations. Therefore, the source of the TCE groundwater
contamination beneath the Northeast Open Area is inconclusive. In addition, concentrations of

TCE were reported in MW-51 upgradient and sidegradient of any known or suspected Dunn
Field source, suggesting a possible offsite source northeast of Dunn Field

TCE concentrations in soil exceeded SSL in 8 of 16 soil borings as indicated by soil samples
collected in the 2000 expanded investigation The highest TCE concentrations from the 2000

expanded investigation were detected in soil samples collected from Borings SBLCA-SB5 and

SBLCA-SB2 (179 and 176/ag/L, respectively); these borings were centered around MW-73

which had a concentration of 2,200 p,g/L during the January/February sampling event. These
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high concentrations associated with soil contamination also correlate with soil samples collected
in 1998.

Like PCE, the distribution of TCE in groundwater underlying Dunn Field and downgradlent of
the site mirrors the extent of TCE in soil. Maximum soil concentrations in the northwest comer

are generally upgradlent of the maximum groundwater concentrations, indicating that sources
to groundwater contarninahon have been identified.

14.1.3.3 CarbonTetrachloride(CCI4)

The two locations (soil Borings SBLFG and SBLAB) where carbon tetrachloride exceeded the

SSL criteria are the only locations where this VOC was found in significant concentration in

subsurface soils. The maximum concentration of CC14 (6.8 mg/kg in the 8- to 10-foot bgs zone)

was reported m a boring (SBLFG) in the northem portion of Dunn Field. This concentration

comcides with relatively low estimated concentrations (<5 _g/L) in groundwater downgradient

of the boring location.

The CC14 concentration at Boring SBLFG decreases to 0.36 mg/kg and then non-detect in the

underlying 14- to 16- and 28- to 30-foot bgs intervals, respectively, suggesting that most of the

soil contamination may be confined to a low-permeability upper soil stratum. In the southern

portion of the Disposal Area, carbon tetrachloride exceeds SSL criteria throughout borehole

SBLAB: 0.13 mg/kg in the 8- to 10-foot bgs interval, 0.57 mg/kg m the 14- to 16-foot bgs

interval, and 0.35 in the lowermost 28- to 30-foot bgs interval. At SBLAB, deeper penetrabon of

CC14 in the soil may be indicative of transport to the water table resulting in the CC14 plume

outlined by the 5- and 10-pg/L isopleths (Figures 14-26 through 14-28). Other relatively low

(0.01 to 0.001J mg/kg) detections of CC14 m soil within the groundwater plume suggests that

the distribution of carbon tetrachloride in soil located between MV¢-6 and -MW-57 may be a

controlling factor for the configuration of the groundwater plume.

During the 2000 expanded investigation, no CC14 was detected within 16 soil borings centered
around MW-73.

14.1.3.4 1,1,2,2-Tetrachloroethane (1,1,2,2-PCA)

Nearly all of the detected 1,1,2,2-PCA soil concentrations during the 1999 and 2000 sampling

events exceeded the SSL criteria (Table 14-4). Overall, detections of 1,1,2,2-PCA in soft are
upgradient of groundwater detections, although the correlation between these media is not as

direct as that for TCE. The maximum 1,1,2,2-PCA concentrabons in the northwest corner of the

Disposal Area exceed the SSL criterion (0 003 mg/kg) throughout borehole SBLEE to a depth of

30 feet bgs: 160 mg/kg In the 8- tol0-foot bgs interval, 46 mg/kg in the 14- to 16-foot bgs

interval, and 0 009 mg/kg in the lowermost 28- to 30-foot bgs interval. The 1,1,2,2-FCA

concentration in downgradlent monitoring well MW-31 is moderate, at 33 p,g/L. Likewise,
during the 1999 sampling event, 1,1,2,2-PCA in subsurface soils south of MW-35 exceeded the

SSL to a depth of 28 to 30 feet bgs (33 mg/kg at SBLCA), downgradient groundwater

concentrations were found to be moderate 0.e.; 20 Ixg/L at MW-12 [October 1998] and 23 Ixg/L
at MW-35 [March 2000]).

During the 2000 sampling event, additional soil samples were collected at the former SBLEE

location from ground surface to the top of the water table in the fluvial aquifer. 1,1,2,2-PCA

was not detected in samples from shallower depths, but was detected at the 67-foot bgs zone at
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0 153 mg/kg. As with soil Boring SBLEE, SBLCA was re-sampled during the 2000 expanded

investigahon using a continuous sod sampler. The analytical results indicate a decreasing
concentration trend w_th increased depth; this trend possibly suggests a source area within the

soil around SBLCA. Downgradient groundwater samples collected on January 8, 2001 from

MW-74 and MW-75 had 1,1,2,2-PCA concentrations of 180 and 2,900 p,g/L, respechvely.

Conversely, groundwater concentrations of 220 (October 1998) and 140 (March 1998) _tg/L were
detected at MW-6 and MW-32, respectively, downgradient of areas with low sod

concentrations; these data suggest that additional sources of 1,1,2,2-PCA may be present in the

subsurface in the area between MW-6 and MW-15 in the west-central portion Dunn Field.

14.1.3.5 1,1,2-Trichloroethane (1,1,2-TCA)

Six concentrations of 1,1,2-TCA exceeded the SSL criteria, all within the Disposal Area. The sod

samples with these concentrations were collected from Borings SBLCA at 28 to 30 feet bgs,

SBLCD at 8to 10, 14 to 16, and 28 to 30 feet bgs, and SBLEE at 8 to 10 and 14 to 16 feet bgs The

highest concentration of 1,1,2-TCA in soil was detected in the 14- to 16-foot bgs sample of

SBLEE at 2,200 ug/kg. As shown on Figures 14-36 through 14-40, plumes of 1,1,2-TCA do not

correlate well with these reported sod concentrahons. The most prominent and persistent

plume is present around MW-06 trending northwest towards MW-32. No dxrect soil sampling

has occurred in the MW-06 location. However, soil samples were collected upgradient of the
plume at SBLAC and SBLAD, and 1,1,2-TCA was not detected at either of these locations.

There does appear to be some hmlted correlation between soil contaminatton detected in Boring

SBLEE with an offsite plume centered around monitoring well MW-31; however, this plume

was only detected m the 1996 sampling effort. In 2000, a second 1,1,2-TCA plume was

discovered centered around the offsite monitoring well MW-70, but that plume appears to have

origins m the soil contamination discovered withm the SBLCA boring. In 2001, the correlahon

between contamination found in the sod at the SBLCA boring and that in groundwater around

monitoring wells MW-70 and MW-73 was reinforced again with the detechon of 1,1,2-TCA in
these wells.

14.1.3.6 Chloroform

Chloroform was detected m many soil samples during the RI. Six of these samples contained

concentrations greater than the SSL of 0.6 mg/kg. Chloroform was detected in surface and

subsurface soil samples at each consolidated location throughout each of the study areas, but
especially m the Disposal Area. The soil samples where chloroform exceeded the SSLs m the

Disposal Area show excellent correlation with plumes of chloroform in the groundwater. As

Figures 14-31 through 14-35 show, plumes of chloroform are present below or immediately

downgradient of the soil contaminant locations The only exception to this is around MW-56;

however, few soil samples have been collected from this area, so direct comparison is hmlted

14.1.3.7 Vinyl Chloride

Vinyl chloride was detected above SSLs in one surface soil sample, SBLCB, and m nine

subsurface samples, including SBLBC at 8 to 10 feet bgs, 14 to 16 feet bgs, and 28 to 30 feet bgs,

SBLCA at 28 to 30 feet bgs, and SBLEE at 5 feet bgs, 8 to 10 feet bgs, 14 to 16 feet bgs, 28 to 30
feet bgs, and 34 feet bgs The maximum concentration of vinyl chloride reported was 7,000

ug/kg from the 14- to 16-foot bgs zone of Boring SBLEE.
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Vinyl chloride was only recently detected (2000 and 2001 sampling events) in groundwater

samples, principally as a result of the installation of addit*onal monitoring wells Vinyl chloride

was detected in samples from MW-70, 73, 76, 77, and 87. The detect*on of vinyl chloride in

samples from these wells coincide with contamination detected in soil samples from Borings

SBLBC, SBLCA, and SBLCB, as all of these wells are immediately downgradlent of the boring
locations.

14.1.3.8 Overall Evaluation

VOCs were detected throughout surface and subsurface soil m the Disposal Area and along the

southwest to northeast perimeter of the Northeast Open Area. Locations of PCE, TCE, carbon

tetrachloride, 1,1,2,2-PCA, 1,1,2-TCA, chloroform, and vinyl chloride detections m soil are

within or upgradient of groundwater contamination, indicahng that the configurations of the

groundwater plumes are directly related to the distribution of VOCs throughout the soil. Tlus

correlatmn applies to all of the Disposal Area and most of the Northeast Open Area. Some of

the groundwater contamination north of the Northeast Open Area may be attributable to an

offsite source. Maximum VOC concentrat|ons in soil were not always located within or

upgradient of the centroids of the groundwater plumes, indicating addit*onal soil sources are

likely present. However, given the widespread nature of the VOC soil contamination across the

Disposal Area, additional subsurface characterization to identify specific sources and other

heterogeneity of the subsurface VOC distribution is not warranted. The distributed nature of

the soil sources will be taken into account in the soil remediation for the purpose of reducing
groundwater contamination.

14.2 Other Compounds in Groundwater

Eleven PAHs and 13 other SVOCs were detected m groundwater samples collected during the

RI activities. The most frequently detected PAHs were pyrene (6 detections among 166 samples)
and fluoranthene (5 detections among 166 samples). These two compounds and all other PAHs

had J-qualifiers associated with all detections. Most of the PAHs detected in groundwater are

likely attributable to waste disposal activities in the Disposal and Stockpile Areas.

The most frequently detected SVOCs through 1998 were bis(2-ethylhexyl)phthalate (6

detections among 166 samples), di-n-octylphthalate (6 detections among 166 samples), and di-n-

butyl phthalate (12 detections among 158 samples). The maximum detected SVOC

concentration was below 0 007 mg/L The phthalate compounds discussed above are common

plasticizers in latex gloves and other common plastic materials used in the sampling and

analysis process. In addition, their mobility through the soil column to groundwater is limited.

Their presence in groundwater samples at the Depot is not attributable to waste management
practices at Dunn Field.

Seven pesticides were detected in groundwater samples collected during the RI activities

through 1998. These include alpha-chlordane, DDD, DDT, dieldrin, endrin ketone, gamma-

chlordane, heptachlor epoxide. The most frequently detected pesticides were heptachlor

epoxide and dieldrin. Among the 37 samples, this compound heptachlor epoxide was detected

in 4 samples at concentrations ranging from 0.0000086 mg/L to 0.000014 mg/L. Dieldrin was

also detected in 4 samples, ranging from 0.000036 to 0.000086 mg/L. The other five pesticides

were detected not more than twice and never exceeded an estimated value of 0.00001 mg/L All
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seven pesticides are associated with monltonng wells installed by Parsons m 1998: MW-56,

MW-57, MW-58, and MW-59. These wells were installed using hollow-stem auger methods
rather than the rotasonic method used for other wells installed at Durra Field since 1997. Use of

the auger method in unconsolidated materials may have introduced surface soils containing
pesticides to the well completion interval Since pesticides are ubiquitous m surface soil at

Dunn Field and were not detected in other wells identified in Table 14-1, the pesticides detected

in these wells most likely result from waste management operations or surficlal apphcahon

Groundwater samples were also collected for explosives content. Of the 10 samples collected

and analyzed, 11 explosive compounds were detected and all with a J-qualifier.

14.3 Metals and Other Inorganics in Groundwater

Twenty-three metals and other morganics were detected m groundwater samples collected

from 30 wells located within Dunn Field and offsite. A total of 248 samples were collected

during 5 quarterly sampling periods including: (1) first quarter (January/February) 1996; (2)

second quarter (June) 1997; (3) thrrd quarter (September) 1997; (4) first quarter (March) 1998;

and (5) fourth quarter (October/November) 1998. Groundwater samples collected for the RI
during 1998 were collected usmg the most up-to-date methods; therefore, discussions of metals

and other inorgamcs will be limited to data collected during the 1998 samplmg events. All
reported metal results are total concentrations-no samples were filtered.

During quarterly sampling, metals concentrahons were compared with groundwater turbidity

measurements to evaluate whether a statistically significant relationship between these two

parameters exists. Such an analysis of the first quarter 1996 data produced ambiguous results,
with correlation coefficients for each metal analyzed ranging from 0.47 for aluminum to -0.81

for silicon Turbidity ranged from 6 NTUs to 999 NTUs (off the scale of the Instrument). The

correlation coefficmnts of subsequent quarterly data for turbidity and metals suggested

moderate (0.32 for second quarter 1997) to very weak positwe correlations (0.13 and 0.14 for
third quarter 1997 and first quarter 1998, respectively).

The second quarter 1998 metals concentrations were compared to groundwater turb|dity
measurements and the results of this comparison are shown m Figure 14-42. This trend m also

supported by graphs developed for the third quarter 1997 and first quarter 1998 samphng
events. At lower turbidity levels, no correlation is expected between turbidity and metal

concentrations. Again, in general, elevated metal concentratmns are associated with higher
turbidity samples Results indicate that ff sample turbidity is relahvely low, metals data reflect

more realistically the true aqueous chemistry, these data establish an important data quahty

objective (DQO) of the RI and any additional samphng performed at the Depot. Elevated

metals concentrations were considered suspect if the turbidity of the groundwater sample

exceeded 30 NTU As discussed m Section 3 2 3 of the Mam Installation RI (CH2M HILL, 1999),
results of this turbidity evaluation are sirmlar to the relationship observed at Main Installation

wells where there was a moderate correlation between metal concentration and turbidity (>10
NTU).

Causes of turbidity typically are associated with small suspended particles within the

monitoring well due to disturbances of the water column during sampling During Rl sampling,
care was taken to minnmze disturbances to the water column, however, at some locations,
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turbid samples were unavoidable due to well conditions and poor well yield that prevented

continuous pumping. There are several occurrences of elevated metals concentrations

associated with low turbidity values (10 NTUs or less). These occurrences may reflect the

natural variation in the geochemical properties of the aquifer. On the other hand, there are

numerous occurrences of high turbidity with non-elevated concentrations of metals. Turbidity

in this case may be attributable to some factor other than suspended clay and finer material,

perhaps orgamc material In suspension Due to the tugh turbidity of some of the samples

collected during the first quarter t996, these data will not be used to establish the nature and
extent of metals contamination.

The concentrahons of metals detected m groundwater samples from the Durra Field area and

adjacent off-site locations were compared with background concentrations. Tables 14-5 and 14-6

present a statistical summary of the onsite and offsite metals data, respectively. The FOD and

the frequency of detected values that exceed background were calculated for each metal and

compared for the onsite and offsite groundwater samples. As shown in Table 14-7, 13 of 23

metals had FOD higher for onsite monitoring wells; five metals had onsite/offsite FOD less

than 1.0. Considering that turbidity effects are not dependent on location, these results suggest
that site-related activities have contributed to the elevated concentrations of metals within the

fenced area of Dunn Field.

The detection frequencies of metals exceeding background levels are higher in onsite wells. The

magnitude of the difference is highest for lead, mckel, and chromium, suggesting some input of

these metals to groundwater from Dunn Field operations. Other metals were found to occur at

frequencies and locations suggesting that their occurrences could also be related to waste

management practices at the Depot These frequencies and locations were based on temporal

distribution in groundwater samples from each well and on spatial distribution. These metals

include (from highest to lowest FOD above background) aluminum, vanadium, iron, lead,

beryllium, and manganese. In contrast to VOC plumes that underhe a large portion of Durm

Field, locations where metals exceeded background concentrations are limited to smaller

geographic areas, primarily in the north and northwest portion of Dunn Field Occurrences
elsewhere were scattered and isolated.

The following discussion focuses on the six most widespread, persistent and frequently

detected metals and is augmented by a discussion of spatial and temporal distribution.

14.3.1 Frequent and Widespread Metals and Inorganics

Aluminum was the most frequently detected metal above background in groundwater at Dural

Field. Figure 14-43 shows the spatial distribution of aluminum detected during the fourth

quarter 1998 and also the three previous sampling events. Onsite, aluminum was analyzed for

in 112 samples, was detected in 90 samples, and exceeded background in 33 samples. Offslte,

aluminum was analyzed for in 51 samples and was detected in 10 samples above the

background value of 1.79 mg/L. Significant concentrations of aluminum were reported in

groundwater samples from wells m the northern part of the site (MW-2, MW-3, MW-4, MW-7,

MW-8, and MW-29) These locations are in the general vicinity of the northern portion of the

Disposal Area, which has been associated with disposal of various materials. The maximum

concentration of aluminum was 105 J rag/L, detected in a groundwater sample from MW-4

during the second quarter of 1997. However, subsequent samples showed an order-of-

magnitude reduction in contamination.
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Aluminum was most persistent in groundwater samples collected from MW-2, as

concentrations exceeding 15 mg/L were recorded in 3 of the 4 sampling events. During the
second quarter 1998 sampling event, aluminum was reported at a concentration above

background in one well, MW-2. In comparison to the highest concentration detected at MW-2

(15 6 mg/L), the aluminum concentration of 55.7 mg/L (fourth quarter 1998) appears to be

anomalous, as the average value for all three previous events was only 10.6 mg/L. Boring logs

indicate that the screened Interval of MW-2 as located within a perched aquifer and not the

lower fluvial aquifer As a result, samphng the well was problematic; the well y_eld was

impacted, as was the quality of the sample collected at MW-2. The sample was balled and

visibly turbid; the turbidity was not measured due to the low volume of water produced by the

well. These circumstances are the likely causes of the anomalous concentration.

Similarly, only two wells (MW-8 and MW-13) sampled during the first quarter 1998 had an

aluminum concentrations above background. Overall, the data collected during the two

quarters of 1998 indicate a steady and significant decrease in aluminum concentrations in

groundwater. These results are attributable to improved sampling techniques and possibly

dilution of source material that may have been present in the northern portion of the Disposal
Area.

Aluminum was also analyzed for in 31 samples collected from the groundwater extraction

effluent between October 1998 and December 2000. Only one sample had aluminum reported at

a concentration (0.07 mg/L) above the MDL, which was below the background concentration of
1.79 mg/L

Metals data (1998 and 1999 samphng events and groundwater extraction system performance

monitoring) indicate that aluminum m groundwater is not widely distributed or present at

concentrations significantly greater than background (1.79 mg/L). Aluminum in the fluvial

aqmfer at Dunn Field does not form a plume but is sporadically distributed. The FOD of

aluminum in groundwater suggests transient conditions with insignificant effects on

groundwater quahty.

Vanadium was also frequently detected above background in groundwater at Dunn Field.

Figure 14-44 shows the spatial distribution of vanadium detected during the fourth quarter 1998

sampling event and also the maximum detected concentration. Onsite vanadium was analyzed

for m 102 samples, was detected m 72 samples, and exceeded background in 32 samples.

Offsite it was analyzed for in 47 samples and detected in 11 samples above the background
value of 0 006 mg/L Simalar to aluminum, significant concentrations of vanadium were

detected in groundwater samples from wells (MW-2, MW-3, MW-4, MW-7, MW-8, and MW-29)
located m the northern part of the s,te (POL disposal area). The maximum concentration of

vanadium, 0.298 mg/L, was detected in a groundwater sample from MW-4 during the second

quarter 1997. Vanadium was most persistent m the groundwater samples collected from MI_-2,

as concentrations exceeding background were detected in three of the four sampling events.

During the last two quarterly samphng events m March 1998 and October/November 1998,

vanadmm concentrations have decreased, with maximum values reported in MW-2 (perched),

MW-8, and MW-13. The elevated concentration above background in MW-2 may also be

related to the high turbidity of the sample. Similarly, only two wells (MW-8 and MW-13)

sampled during the first quarter 1998 had vanadium concentrations above background. Overall,
the data collected during the two quarters in 1998 indicate a steady decrease m the vanadxum
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concentrations m groundwater; these data are attributable to improved sampling techniques

and possibly dilution of source matenal that may have been present in the area.

Metals data (first and fourth quarters 1998) indicate that the dlstribuhon of vanadium in

groundwater at concentrations above background (0.006 rag/L) is not widespread and is m fact

confined to MW-2, MW-8, and MW-13. Vanadium in the fluvial aquifer at Dunn Field does not

form a plume but is sporadically &stributed. The variability in vanadium concentrations and

groundwater FOD suggests transient conditions and little overall impact on the quality of

groundwater m the fluvial aquifer.

Iron was analyzed for in 156 samples and was detected in 136 of the total onsite and offsite

samples at concentrations that exceeded the MDL Figure 14-45 shows the spatial distribution of

iron detected during the RI sampling event. Onsite iron was analyzed for in 106 samples and

was detected in 28 samples above background; offsite iron was analyzed for in 50 samples and

was detected above background in 13 samples.

Significant concentrations of iron were detected in groundwater samples from wells located in

the northern (MW-2, MW-3, MW-4, MW-7, MW-8, and MW-29) and western (MW-5 and MW-

15) parts of the site in the general vicinity of the landfill disposal areas. The maximum

concentration of Iron was 432 mg/L, and was detected in a groundwater sample from MW-4

during the second quarter of 1997. Iron was most persistent in the groundwater samples

collected from MW-2 (perched), as three of the four sampling events reported concentrations

exceeding the background level of 6.73 mg/L. Iron was also analyzed for in 31 samples

collected from the groundwater extraction effluent between October 1998 and December 2000.

Iron was detected in 30 samples, although no concentrations exceeded the background value of

6 73 mg/L.

During the October/November 1998 sampling event, iron was reported above background in

onsite well MW-2 and offsite well MW-43. The elevated concentrations in MW-2 are thought to

be related to the high turbidity of the sample Similarly, only one well (MW-13) sampled during

the first quarter 1998 had iron concentrations reported above background. Overall, the data

collected during the two quarters in 1998 indicate a steady decrease in iron concentrations m

groundwater. These results are due in part to the improved sampling techniques and also to the

dilution of source material or attenuation of VOCs that may have contributed to elevated iron

concentrations at Dunn Field. The variability in iron concentration and groundwater FOD

suggests transient conditions. The most recent metals groundwater data mdicate little overall

impact on the quality of groundwater in the fluvial aquifer.

Lead was reported in groundwater at concentrations that exceeded background concentrations.

Figure 14-46 shows the spatial distribution of lead detected during the fourth quarter 1998 and

also the three previous sampling events. Onsite, lead was analyzed for in 112 samples, detected

in 60 samples, and exceeded background in 25 samples. In offsite wells, lead was detected in 26

of 69 samples; only one concentration exceeded the background value of 0.0094 mg/L.

Significant concentrations of lead were reported in groundwater samples collected from wells

(MW-2, MW-3, MW-4, MW-7, MW-8, and MW-29) in the vicinity of the northern portion of the

Disposal Area, wl'uch has been associated with the disposal of POE Lead concentrat|ons

exceeded background levels in wells MW-13 (onsite) and MW-32 (offsite), which are centrally

located in respect to Dunn Field, and MW-14, within the southern portion of the site. MW-32 is
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located in an adjacent neighborhood to the west and the presence of lead could be a result of the

runoff from cars and trucks that are typically parked along the street.

The maximum concentration of lead was 0 124 J mg/L, detected in a groundwater sample from

MW-4 during the second quarter of 1997. Lead was most persistent in groundwater samples

collected from MW-2 (perched), as three of the four sampling events reported concentrations

exceeding background-a trend that has been observed for many of the other metals at this well

During the fourth quarter 1998 samphng event, lead was reported at a concentration above

background in one well, MW-2 Similarly, only MW-2 sampled during the first quarter 1998 had

lead concentration reported above background Overall, the data collected during the third and
fourth 1998 quarters in&cate a steady and significant decrease in lead concentrations in

groundwater compared to previous sampling events. However, the decreasing trend is not

uniform. Some wells (e.g., MW-09) showed no detectable lead concentrations during the first

quarter 1998 sampling event but had detectable lead concentrations during the fourth quarter
1998 sampling event.

Lead was also analyzed for m 31 samples collected from the groundwater extraction effluent

between October 1998 and December 2000. None of the samples analyzed had lead
concentrations that exceeded the MDL

Metals data from 1998 and 1999 sampling events indicate that lead in groundwater is not

widely distributed nor present at concentrations significantly greater than background levels.

Furthermore, the variability m lead concentrations and FOD in groundwater suggests transient

con&tions and indicates httle overall impact on groundwater quality in the fluvial aquifer.

Beryllium was analyzed for in 181 samples, and was detected in 18 samples at concentrations

exceeding the background level All background exceedances were from onslte samples. The

distribution of beryllium in groundwater is shown in Figure 14-47. Over the course of the four

sampling events (2Q97, 3Q97, 1Q98, and 4Q98), the highest concentration of beryllium (0.149

rag/L) was detected in MW-04 during the second quarter 1997 sampling event.

Data for beryllium are consistent with the overall trends showing the htghest concentrations of

metals frequently occurring in samples collected from MW-4 during second quarter 1997 and

third quarter 1997. Turbidity levels during the four quarterly sampling events, in chronological

order, were > 200 NTU, 71,6 NTU, 18 NTU, and 3.5 NTU. Samples collected during the second

quarter 1997 and thtrd quarter 1997 had turbidity levels greater than 30 NTU and also the

highest metals concentrations at Dunn Field. More importantly, when the turbidity was less
than 30 NTU, the same metals did not exceed the MDLs. Therefore, it has been concluded that

elevated metals concentrations in MW-4 are directly linked to the elevated turbidity.

Berylhum was detected above background in 10 of 33 wells. The wells are located on the

northern portion of the site and monitor the downgradient portion of the landfill disposal areas.

During the 1998 sampling events, beryllium was detected in only one well, MW-2, during the
fourth quarter 1998. None of the first quarter 1998 berylhum concentrations exceeded

background levels. Overall, the beryllium data collected during the two most recent quarters

indicate a steady and significant decrease in beryllium concentrations in groundwater.

Manganese was analyzed for in 149 samples and was detected in 21 samples at concentrations

greater than background (0 56 rag/L). The dmtrlbutlon of manganese in groundwater is shown
on Figure 14--48 The highest concentration was 6.25 mg/L in the fourth quarter 1998
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groundwater sample collected from MW-6. Results for the three previous samplmg events

showed consistently elevated concentrations. The turbidity of the three samples was equal to or

less than 22 NTU, wtuch meets the DQO for turbidity

Manganese was detected above background m 8 of 33 samples over the 2-year monitoring

period (1997 and 1998). However, during the first and fourth quarter 1998 sampling events,

manganese was detected in only four wells above background: MW-2 (perched), MW-6, MW-32

and MW-43. Manganese concentrations exceeded background in two wells durmg the first

quarter and in three wells during the fourth quarter sampling. Manganese was most

conststently detected above background in onsite wells MW-2 and MW-6 and offsite well MW-

32. The elevated detections are randomly dispersed and do not show an apparent trend other

than the association with other elevated metals at MW-2 (which is considered part of a perched

zone above the fluvial aquifer). Overall, manganese data collected during the ftrst and fourth

quarters (1998) indicate a decrease in manganese concentration and FOD in groundwater.

Manganese was also analyzed for in 31 samples conected from the groundwater extraction

system effluent between October 1998 and December 2000. Twenty-three of the 31 samples had

manganese concentrations that exceeded the MDL, although none exceeded the background

concentration of 0.56 mg/L.

With the possible exception of consistently elevated manganese levels at MW-02 and MW-06

and the one-time elevated value at MW-43, the dlstx|bution of manganese in groundwater at

Dunn Field likely results from natural variation or temporal changes rather than disposal
activities at Dunn Field

Metals without a Site-Specific Background Concentration: Several metals were detected at

concentrations that exceeded the MDLs but do not have corresponding background values.

These metals include arsemc, cadmmm, mercury, silver, thallium, and zinc. Because

background levels could not be estabhshed using site-specific groundwater data, the default

background value was set at zero. Therefore, any concentrat|on exceedmg the MDL would be
considered significant. The following summaries describe the extent of the aforementioned
metals:

During five quarterly samphng events (first quarter 1996, second quarter 1997, third quarter

1997, ftrst quarter 1998, and fourth quarter 1998), arsemc was detected in groundwater

samples at concentrations above the MDLs m 3, 15, 4, 1, and 2 samples, respectively. The

second quarter 1997 sampling event was anomalously high since in the preceding first

quarter 1996 (February) sampling event, arsenic was detected in only 3 samples. During the

1998 quarterly sampling events, exceedances were reported in samples collected from only

three wells, MW-2 (perched), MW-3 and MW-13. In addition, arsenic was analyzed in 31

samples collected from the groundwater extraction system effluent between October 1998

and December 2000. Of the 31 samples analyzed, none had arsenic concentrations that

exceeded the MDL Therefore, arsemc does not appear to be a groundwater contaminant In

the fluvial aquifer at Dunn Field.

During the second quarter 1997, third quarter 1997, ftrst quarter 1998, and fourth quarter

1998 sampling events, cadmium was detected at concentrations above the MDLs in 13, 24,

19, and 21 samples, respectively. Over the four samphng events, the number of detections

that exceeded the MDL has remamed falrly constant. During the first and fourth quarterly
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sampling events (1998), maximum exceedances (0.0029 and 0.0028 mg/L) were reported m

samples collected from MW-2 (perched) and MW-42. In the absence of a site-specific

background concentration, cadmmm concentrations were screened against the most

conservative regulatory criterion, 0.002 mg/L (see Section 9). Cadmium concentrations

reported in the samples collected from MW-2 and MW-42 represent the only exceedances

during the two 1998 samphng events. Furthermore, cadmium was analyzed for in 31
samples collected from the groundwater extraction effluent between October 1998 and

December 2000. Of the 31 samples analyzed, none had cadmium concentrations that

exceeded the MDL. Therefore, cadnnum does not appear to be a groundwater contaminant
in the fluvial aquifer at Dunn Field.

Mercury was detected above the MDL in 20, 2, 2, and 2 samples during the second quarter

1997, third quarter 1997, first quarter 1998, and fourth quarter 1998 sampling events,
respectively. Among these sampling events, the number of detections that exceeded the

MDL has remained fairly constant. During the two most recent quarterly samphng events

(first quarter 1998, and fourth quarter 1998), the maximum concentrations were reported in

samples collected from MW-2 (perched), MW-6, and MW-32. In the absence of a site-specific
background concentration, mercury concentrations were screened against the most

conservative regulatory criteria of 0 001 mg/L None of the mercury concentrations reported

m the samples collected during the RI represent exceedances. Furthermore, mercury was
analyzed for in 31 samples collected from the groundwater extraction effluent between

October 1998 and December 2000. Of the 31 samples analyzed, none had mercury

concentrations that exceeded the MDL. Therefore, mercury does not appear to be a

greundwater contaminant m the fluvial aquifer at Dunn Field

Silver was detected in 3 samples during the second quarter 1997, third quarter 1997, first

quarter 1998, and fourth quarter 1998 sampling events It was detected during the fourth

quarter (1998) in MW-2 (perched) at a concentration of 0.00072 J mg/L. The trend of high

metals concentrations reported m MW-2 during the fourth quarter is a direct result of
elevated turbidity, and therefore this result is considered anomalous. Therefore, silver does

not appear to be a groundwater contaminant m the fluvial aquifer at Dunn Field.

Zinc was detected above the MDL m 3, 21, 5, 9, and 16 samples, during the ftrst quarter

1996, second quarter 1997, third quarter 1997, first quarter 1998, and fourth quarter 1998

sampling events, respectively Over these five sampling events, the number of detections

that exceeded the MDL has remained fairly constant. During the first quarter 1998, and

fourth quarter 1998 samphng events, maximum exceedances were reported in samples

collected from MW-2 (0.0808 mg/L) and MW-13 (0 0914 mg/L). In the absence of site-

specific background concentrations, zinc concentrations were screened against the most

conservative regulatory criterion of I mg/L. None of the zinc concentrations reported in the

samples collected during the RI represent exceedances. Furthermore, zinc was analyzed for
in 31 samples collected from the groundwater extractaon effluent between October 1998 and

December 2000. Of the 31 samples analyzed, no samples had zinc concentrations that

exceeded the MDL. Smce zinc concentrations &d not exceed I mg/L, zinc does not appear

to be a groundwater contaminant in the fluvial aquifer at Dunn Field.
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14.3.2 Infrequently Occurring Metals and Other Inorganics

Several metals were detected infrequently within the Dunn Field site. Their low FOD and the

sparse geographic distribution mdlcate an occasional exceedance of background for some

metals is not generally related to waste management practices at the facility, but rather to

statistical outliers in the concentration distribution for that metal when compared to

background concentrations. The metals m this category include antimony, barium, calcium,

chromium, cobalt, copper, magnesium, mckel, selemum, and sodium. These metals were

detected at concentrations exceeding background in 12 samples or less dumng the RI sampling
events.

During the second quarter 1997, third quarter 1997, first quarter 1998, and fourth quarter 1998

sampling events, concentrations of antimony, copper, selenium, and sodium were not reported
at concentrations above the MDL.

During the 3 quarterly sampling events (third quarter 1997, first quarter 1998 and fourth quarter

1998), two or fewer concentrations of chromium, cobalt, magnesium, and nickel exceeded

background levels. In addition, one of the exceedances for each of these metals was reported in

the sample collected from MW-2, which is considered zoned in a perched zone above the fluvial

aquifer. Because the turbidity of the samples collected from MW-2 (for all events) was never less

than 60 NTU, these data are considered anomalous. Magnesium and nickel were also analyzed

for in 31 samples collected from the groundwater extraction effluent between October 1998 and

December 2000. Of the 31 samples analyzed, no chromium, cobalt, magnesium, and nickel

concentrations exceeded background levels. These data indicate are not groundwater

contaminants in the fluvial aquifer at Dunn Field

Barium was detected above background in 10 samples during the second quarter 1997, third

quarter 1997, first quarter 1998, and fourth quarter 1998 sampling events. During first quarter

1998, barium concentrations did not exceed the MDLs and during fourth quarter 1998 the levels

exceeded background in four wells' MW-2 (perched), MW-6, MW-43, and upgradient well MW-

65. Barium was also reported in the 31 samples collected from the groundwater extraction
effluent between October 1998 and December 2000, and no concentrations exceeded the

background level of 0.22 mg/L. Barium concentrations were sporadic and do not form a

definitive contammant plume. Barium was detected in offsite well MW-43 where manganese

and iron concentrations also exceeded background levels as well as upgradient at MW-65.

Onsite wells (MW-2 and MW-6), where barium concentrations exceeded background levels, are

distantly spaced but are associated with the many landfill disposal areas at Dunn Field

However, detections of barium above background m upgradient and distant locations indicate

that variations in barium concentration result from natural processes.

14.3.3 Temporal Trends in Metals Concentrations

The concentrahons of metals in wells sampled more than once were plotted over time to

evaluate whether any trends were discernible. Groundwater elevations for the same time period

also were plotted to observe their relationship, if any, with metals concentrations (Figures 14-

49a through 14-49k).

Water levels plotted with metals concentrations over time were evaluated for trends that project

changes in the metals chen_stry within the fluvial aquifer. The most significant observahon
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smce the third quarter 1997 sampling event is that both the groundwater elevations and metals
concentrations at Dunn Field have declined.

During the third quarter 1997 sampling event, 13 of the 31 gauged momtoring wells had water

levels at the highest elevat*on during the RI. Six momtoring wells were at the highest elevation

during the second quarter 1997 sampling event. Very few groundwater elevations were at their

highest levels during the 1998 sampling events.

Since September 1997, 29 of the 31 wells evaluated in Fzgures 1449a through 14-49k have

shown a steady decrease in metals concentrations. With the exception of ten monitoring wells
(MW-2, -12, -14, -35, -40, -42, -43, -44, -51, and -54), all wells showed their maximum metals

concentrattons durmg either the second or third quarter sampling events (1997). Interestingly,

the metals concentrations in MW-2, MW-6, MW-28, MW-31, and MW-46 indicated increasing
trends during the fourth quarter samphng event (1998).

Although both groundwater elevat*ons and metals concentrations generally dechned after the
third quarter 1997 sampling event, the metals concentrations may not be linked to water level

decline. For example, the use of improved samphng procedures, with strict attention to the

turbidity levels of samples to be analyzed for metals, has probably had a profound impact on

reducing metals concentrations in the samples collected from the fluvial aquifer. Metals data

collected from the effluent of the groundwater extraction system have low turbldlty values and,
therefore, support this conclus,on. Metals that were thought to be contaminants in the fluvial

aquifer at Dural Field are not exceeding the MDLs in samples collected from the extraction
wells.

14.4 Evaluationof Fluvial/IntermediateAquiferConnectivity

The hypothes_s that the fluvial aquifer and mtermedmte aquifer are in direct hydraulic

connection has been raised during the course of investigations at the Memphis Depot. Evidence

for these so-called "windows" has been cited at other locations in the Memphm area (Graham

and Parks, 1986). Data from several sources indicate that the fluvial aquifer and mtermedmte

aquifer are separated by confming clay and that a "windows" scenario does not exist directly
beneath most of Dunn Field. These data include hthologlc logs, tkuckness maps, structure

contour maps, and water quality data from the two aquifers and the adjoining Allen Well Field.

Based on hthologic logs, the clay confining layer below Dunn Field is absent m the vicinity of

monitoring wells MW-40 (northwest of Dunn Field), MW-43 (west of Dunn Field), MW-34 (on
the southern edge of Dunn Field), and nested wells MW-18/MW-38 (south of Dunn Field, on
the MI).

This section presents additional hydrogeologic interpretation derived from tritium analysis of

Depot wells conducted smce publication of the Final Groundwater Characterization Report.

Nuclear weapons testing resulted in significantly increased levels of tntmm, a radioactive

isotope of water, in rainwater since 1954. The magnitude of tritium activity in groundwater is

directly related to the degree of mixing of post-1954 precipitation recharge with pre-1954
groundwater. Tntmm values below about one TU indicate groundwater has not been

sigmflcantly recharged since 1954 (IEPA, 1997)

Four classes of wells at the Depot were selected for tntmm analysis:
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Memphis aquifer monitoring well - MW-67,

Intermediate aqmfer momtoring wells m areas where the upper confining clay is continuous

and does not allow direct contact between the fluvial and intermediate aquifer - MW-36,
and MW-37;

3. Intermediate aquder momtormg wells in areas where the clay confining unit is thin or

absent, allowing contact between tile fluvial and intermediate aquifer - MW-34, MW-38
MW-40, and MW-43, and

4 Shallow fluvial aqmfer momtormg wells - MW-32, MW-55, and MW-63.

Table 14-8 presents tritium activity from these Depot wells together with published results from

groundwater supply and monitoring wells within a 10-rode radius of the Depot (Graham and

Parks, 1986). Because of the short half-hfe of tritium (12.43 years) and the range in sample dates

of the published data and data collected at the Depot, the tritium activity reported for each

sample was adjusted to the activity on a common date (November 1, 1999) so the data could be
compared.

According to Graham and Parks (1986), the relatively high tritium actavity at the Memphis

aquifer wells SH:K-73 and S} 1:K-74 are anomalous, possibly resulting from vertical leakage

from the overlying unconhned aquifer. Excluding these outhers, tritium activity within the

Memphis aquifer is less than 1 TU (0 14 to 0.56 TU) indicating, as expected, that it has not

received recent recharge "1ritium activity values from the intermediate aquifer well MW-37

(0.00 and 0.38 TU) are comparable to values from the regional Memphis aquifer wells, which

established that limited mixing with fluvial aquifer groundwater is occumng at this location.

Likewise, tritium activity from MW-67, completed in the upper portion of the Memphis aquifer

at a depth of 275 feet, is equivalent to activity in other Memphis aquifer wells (0 03

TU)-mdlcating little or no mixing with fluvial water at this location.

Tritium activity is consistently elevated for both the intermediate aquifer well MW-34 (5.92 to

6.63 TU) where the confining unit is discontinuous, and shallow fluvial aquifer wells MW-32,

MW-55, and MW-63 (6.44 to 8.04 TU); elevated tritium values within MW-34 suggest recent

recharge. These values demonstrate connectivity between the fluvial aquifer and the lower

intermediate aquifer in the vicinity of MW-34 A single tritium sample was obtained from MW-

43T, a temporary well screened between 91 7 and 81 7 feet msl, to obtain a water quality sample

below a suspected clay confining unit observed between 112 5 and 107.5 feet msl The tritium

activity of 3.94 TU is also intermediate, indicating mixing with recent groundwater below this 5

foot-thick clay. Boring logs indicate the upper confining unit is also absent in this area

Tritium activity at the intermediate aquifer well MW-36, located in the southeast corner of

Dunn Field, is consistently elevated (1 1 to 5 4 TU) above that of MW-37 (0.0 and 0.38 I'U), but

below the activity in other fluvial wells "Hus suggests some mixing of recent water In this area,

possibly from the lack of clay confining unit at MW-34 or upgradient (east) of MW-36

Tritium data support the previous conclusion that little to no groundwater in the fluvial aquifer

is mixing with the groundwater in the intermediate aquifer at MW-37. However, based on the

previous analysis, the tritium data suggest mixing of fluwal aquifer groundwater with the

intermediate aquifer at MW-36, possibly due to the absence of the confining clay layer

southwest of MW-36 around MW-34 The low tritium activity at MW 67 mthcates the Memphis
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aquifer in this area has received httle if any recharge from the fluvial aquifer in the past 50
years.

14.5 Changes in Nature and Extent of Groundwater
Contamination Due to Groundwater Extraction

As discussed m Section 2.5.6, in 1995 an interim ROD was signed for an mterlm remedial action

requiring removal of contaminated groundwater at Dunn Field. A 13-well groundwater

extraction system was designed, and the first seven of these wells (RW-3, RW-4, RW-5, RW-6,

RW-7, RW-8, and RW-9) were installed. The extraction system became operational m early

November 1998, with the remaining recovery wells RW-1, RW-1A, RW-1B, and RW-2 becoming

operational on March 1, 2001. This sectton provides an analysis of the system performance, its

impact on groundwater flow, and the distributLon of VOCs within the fluvial aquifer.

Additional details of the extraction system, contaminant levels in the effluent discharge water,

pumping data, and water levels can be found in the 2001 series Monthly Discharge Reports
(Year Three), Groundwater Extraction System, Dunn Field, Memphis Depot, Tennessee.

The original May 1998 O&M Plan for the groundwater extraction system outlined activities that

would allow evaluation of the groundwater extraction system performance. The plan was

amended in 1999, again in 2000, and a third hie in August 2001. The performance activities

that are conducted now include effluent sampling and semi-annual sampling of groundwater at

26 specific monitormg wells and 11 recovery wells. Other activities are also included as part of

the O&M of the system. For example, water levels are routinely measured on a biweekly basis

from 53 monitormg wells on and surrounding Dunn Field and in another 17 wells on a monthly
basis. Analytical sampling frequency and types of analyses are summarized in Table 14-9. The

configuratmn of the groundwater extraction system and associated monitoring wells is shown
in Figure 14-50.

14.5.1 Changes in Groundwater Flow and Saturated Thickness

Figure 14-51 shows the configuration of the potentiometric surface for Dunn Field and the MI as

determined from measurements taken in November 01, 2001, 3 years after the mitial startup of

the groundwater extraction system. Across most of Dunn Field, the groundwater flow direction
is westward with some minor variation to the southwest and northwest.

Figure 14-52 shows the configuration of the potentlometric surface located along the

groundwater extraction system as of November 01, 2001; all recovery wells were operational.

Potentiometric surface contours suggest groundwater is captured in the immediate vicinity of

each recovery well. Recovery wells were installed at intervals, which would create a hydrauhc
bamer against contammant migrat|on offslte From Figure 14-52, capture zones are not
completely connected between RW-01 to RW-1A, RW-02 to RW-03, RW-03 to RW-04, RW-04 to

RW-05, and RW-06 to RW-07, therefore, areas between these recovery wells could allow

contaminates to pass through the recovery system

Groundwater within Dunn Field ranges ,n elevation from a high of 233 feet msl (MW-28) m the

northeast sectmn to a low of approximately 220 feet msl (RW-08) in the northwest section The

groundwater gradient varies from approximately 0.003 ft/ft to 0 02 ft/ft, with the steepest
gradient present in the west-central portion of Dunn Field.
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Figure 14-53 shows the changes in water level elevation between November 3, 1998, prior to the

start of the extraction system, and January 10, 2001. Water level elevations decreased m all wells

associated with Dunn Fmld; water level changes ranged from -1.34 feet (MW-41) to -7.13 feet

(MW-54). Prior to startup of the extraction system, groundwater fluctuations between June 1997

and November 1998 within monitoring wells 31, 44, and 54 were 1.78, 0.6, and 0.5 feet,

respectively (see Figures 14-49a through k). When compared to the decrease in water level

elevation per well since system startup, these pre-system fluctuations are less. But, a conclusion

cannot be substantiated as to the effect of the recovery system on fluvial aqmfer de-watering

because of rainfall amounts pre- and post-system activation (Figure 2-2) Rainfall amounts were

11.23 inches above the total rainfall average estimated for the period of April 1997 through

November 1998 (time estimated for pre-system fluctuations). With the addiUon of precipitation

above the estimated monthly average, conditions could be created which cause minimal

groundwater fluctuations. Conversely, rainfall amounts occurring from December 1998 and

January 2001, were 23.30 inches below the total estimated rainfall average. Estimated monthly

averages are based on historical data from 1961 through 1990. With approximately 2 years of

below average rainfall events, fluvial groundwater elevations would naturally decrease, which

explains water level changes that exceed the pre-system fluctuations. Therefore, decreases in

fluvial aquifer water levels cannot be separated into recharge by precipitation and recovery

system activatmn. To understand the influence of the recovery system on the fluvial aquifer, a

shorter time period would have to be used in order to negate groundwater fluctuations based
on precipitation.

The effects of a declining water table and the groundwater recovery system on the saturated

thickness were investigated to assess whether any area of Dunn Field may be subject to

complete dewatering. The saturated thickness was calculated, using the January 2001

potentiometric surface map as a basis (see Figure 14-51), by defining the difference in elevation

of the water table within the fluvial aquifer from the elevation of the top of clay located below.

Saturated thickness varies from approximately 2.6 feet (MW-56) to more than 19 feet (MW-28)

on Dunn Field; offsite the saturated thickness ranged from 1.4 feet (MW-41) to 36 8 feet (MW-
65). Within Dunn Field, the saturated thickness was least m the southwestern-most area near

MW-56 and greatest in the northeastern area near MW-29. An area of relatively low saturated

thickness oriented in a northeastern-southwestern direction is thought to exist offsite along the

western boundary of Dunn Field. However, fewer wells are located in this area and, therefore,

the relabvely low saturated thickness m the southwestern portion of Dunn Field cannot be

confirmed. The reduced water column may be caused by an extension of a clay topographic

high present in the area near MW-67 and continuing toward MW-78. Along the western

boundary of Dunn Field within the recovery system, saturated thickness varied from

approximately 7.2 feet at RW-04 and RW-07 to 10.1 feet at RW-08. Based on the anformatlon

from 1998 through 2001, current recovery system discharge rates do not appear large enough to

completely dewater any area within Dunn Field.

14.5.2 Changes in Nature and Extent of VOCs from Groundwater Extraction

In determinmg the effectiveness of the groundwater extraction system, Figures 14-54 through

14-59 were developed to illustrate contaminant concentrations revealed in extraction well

samples from November 1998 to December 2000 To further illustrate the removal of VOCs from

groundwater via the extraction system, Figure 14-60 presents graphs of concentration changes
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from October 1998 (before operation of the recovery system) to November 2000 (a full 2 years of
groundwater extraction system operation). Groundwater analytical data are located in Table
14-2.

Extraction wells were sampled eight times" February 5th 1999, May 24 th1999, August 27 th 1999,

November 1 _t1999, February 15 th 2000, May 19th 2000, August 25 th 2000, and November 20 th

2000. The mass of VOCs removed from extraction wells was calculated by assuming the

reported concentrations applied to eight distinct pumping periods and then multiplying the
concentration by the daily and cumulatwe flow to calculate mass extractmn trends and total
VOC mass removed. VOC mass removal is summarized m Table 14-10. VOC removal trends

from groundwater are discussed m the following paragraphs.

Tetrachloroethene. The distribution of PCE in November 2000 IS shown in Figure 14-4. Figure
14-60 presents the changes in TCE concentrations between October 1998 and November 2000

sampling events within performance monitoring wells. The most significant difference between
the distribution of PCE in October 1998 and the distribution observed in November 2000 is the

reduction of offsite concentrations. Concentrations in MW-31 have decreased more than 41

_tg/L to an estimated (J) concentration below 1 lxg/L Concentrations of PCE increased slightly
m monitoring wells MW-15, MW-51, and MW-54 between October 1998 and November 2000.

The greatest mass of PCE (7.38 pounds) has been removed from RW-9, located near the

northwest comer of Dunn Field and upgradient of MW-31 (see Figure 14-54). PCE

concentrations at RW-9 are relatwely constant (32.1 to 61.2 Ixg/L), indicating sustained

concentrations in groundwater. Concentrations at RW-6 decreased by a factor of 5 between the
February 5 th 1999 and May 24 th1999 samples, and remained low. Concentrataons at RW-5 show

an increasing trend between the August 27 th1999 (12 2 _tg/L) and November I st 1999 (45.1

Ixg/L) samples, followed by a decreasing trend through November 20 'h 2000 (not detected).

Concentration trends in extraction wells suggest a continued source of PCE in the northwest

area of Dunn Field and transient movement of a plume between RW-6 and RW-5.

Trichloroethene. The distribution of TCE in groundwater is presented in Figures 14-6 through
14-10. Prior to the extraction system's operation, the highest concentrations of TCE were at MW-
31, which is located offsite west of the Dunn Field northwest corner. A concentration shift to the

southeast toward RW-05 wtthin Dunn Field boundaries has occurred over the period of

operation of the recovery system SGnlficant reductaons m offslte concentrations of TCE are

observed west of the recovery system in MW-31 and MW-54. South of the recovery wells near

MW-15 (western boundary of Dunn Field), TCE concentrations have increased almost 53 p,g/L
in groundwater samples Based on the location of MW-15, the potential source appears to be in

the southern portion of the Disposal Area, in the area of soil boring SBLAB (see Figure 10-11A).

The most significant decrease in TCE concentrat|on is at well MW-31 (November 2000:18.5

p.g/L), where pre-pumping concentrations (January/February 1996:1,100 p,g/L and October

1998:380 btg/L) were consistently high. Pre-pumping TCE concentrations decreased from 79

I,tg/L (October 1998) to 22 6/.tg/L (November 2000) at MW-54. Slmdar to MW-31, MW-54 is

downgradient but more distant from the extraction system. Concentrations at MW-54 have

consistently shown a decreasing trend

As presented in Figure 14-55, TCE concentrations in recovery wells RW-4 and RW-5 increased

during 1999 and showed a decreasing trend dunng 2000. High concentrations of TCE ranging
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from 433 to 1,290 I.tgll. at RW-5 are elevated enough that a relatively high mass (22 97 pounds)

of ICE has been removed despite the well's low groundwater yield (currently about 3 to 5
gpm). TCE concentrations m extrachon wells RW-8 and RW-9, which are closest to MW-31,

range from 56 9 to 273 p.g/l, and 35 5 to 52 Ixg/L, respectively; these two recovery wells had the

greatest groundwater yield (approximately 15 gpm each) As of December 31, 2000 about 23.38
lbs of TCE had been removed from RW_ and 7 81 Ibs from RW-9.

1,2-Dichloroethene. The distrlbutiort of total 1,2-DCE m November 2000 L_'.;hown m

Figure 14-13 The most sigcahcant difference belween the distribution of 1,2-DCE m

November 2000 and the dmtribution observed in October 1998 (Figure 14-12) ]s the reduction in

offslte concentrataons. Figure 14-60 shows the highest 1,2-DCE decrease in concentration

(271.23 I.tg/L) occumng in well MW-31 "1wo offslte wells, MW-51 and MW-54, show a slight

increasing trend, as does onsite well MW-15, located south of the recovery system near the
western boundary of Dunn Field.

Total 1,2-DCE concentrahons in recovery wells are variable, as evident m Figure 14-56.

Recovery wells RW-5 and RW-8 show oscdlahng concentrahons An mcreasmg trend is evident

in the southernmost well_ RW-3 and RW-7, while RW-5 shows an overall decreasing trend This

variahon suggests mdlvldual plumes of 1,2-DCE, possibly from TCE degradahon, are passing
through the extraction system RW-3 and RW-7 have removed stmdar masses (2.98 and 3 40

pounds, respectwely) of total 1,2-DCE

The vlcimty of MW-15 is a likely area for putentml offsite migrahon of 1,2-DCE because of

constant concentrations observed at this well, averaging approximately 15 p.g/l, from February
4, 1999 to November 8, 2000.

l,l,2,2-Tetrachloroethane. ']'he dl_tribuhon of 1,1,2,2-PCA in November 2000 is shown in

Figure 14-24. Compared wroth the dtstrtbuhon observed in January/February 1996 and

October 1998, not only has the dtstrlbuhnn changed, but also the magmtude of concentration

levels has sigmficantly increased (see Figures 14-21 and 14-22, respechvely). Within offsite

monitoring well MW-31, 1,1,2,2-PCA was detected at 33 I.tg/L during the October 1998

sampling event, but declined to non-detect levels during the May 1999 sampling event and

continued non-detect through November 2000 In contrast to this decline, MW-54, which is

downgradient of the extraction well RW-5, had an increase from non-detect (October 1998) to

22.7 Ixg/L (November 2000) Figure 14-57 shows that the most significant removal of 1,1,2,2-

PCA is occurring at RW-5 (> 29 pounds), despite its h]storically low yield, and RW-8 (>16

pounds) 1,1,2,2-PCA concentrations in RW-05 increased more than 3,120 p.g/L from the 4th
quarter 1998 to the 1,t quarter 2000 samphng events; since February 2000, the concentrations

have decreased to non-detect during the November 2000 samplmg event I.ower recovery of

1,1,2,2-PCA is occurring at RW-3 (2 4 pounds), RW-4 (3 16 pounds), and RW-7 (1.68 pounds),

concentrahon trends for these extra__tion wells exhibit minor oscdlattons These data suggest a

source of 1,1,2,2-PCA near RW-5, as ewdenced m the newly installed well MW-73

Carbon Tetrachloride. The dmtrtbuhon of carbon tetrachlorlde m the 4thquarter 2000 is shown
in Figure 14-29. Most carbon tetrachloride remains present in the southern st.'ctlon of Dunn
Field near MW-15 and extends offsite toward the northwest to MW-54. Offsite wells MW-44

and MW-54 have increased by 2 1 and 12.8 _g/L, respectwely, from October 1998 to November

2000 (Fsgure 14-60). Onsite monttormg ",veil MW-15 showed the largest concentration increase
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of 79.6 lag/L durmg the May 1999 sampling event and has steadily decreased to a 12.8-lag/L
concentration (November 2000).

As shown in Figure 14-58, concentration trends in recovery wells RW-3, RW-4, RW-8, and RW-9

are generally consistent. Based on the pounds recovered per recovery well, there appear to be

two separate plumes with one reaching the recovery system at RW-3 and -4 and the other
entering the system at RW-8 and -9. Most carbon tetrachloride has been removed from RW-3.

Recovery of carbon tetrachloride in RW-3 suggests partial capture of the carbon tetrachloride

plume intersectmg MW-15. However, moderately increasing concentrations offsite suggest the

capture is not complete and continued offsite migration of carbon tetrachloride is occurring.

Chloroform. The distribution of chloroform in the 4_hquarter 2000 is shown in Figure 14-34.

Because chloroform is a degradation product of carbon tetrachloride, its distribution is expected

to be similar to that of carbon tetrachlonde. Figure 14-32 shows carbon tetrachioride

predominantly in the central section of the western side of Dunn Field. The distribution is

somewhat elongated to the northwest along the groundwater flow pathways. The 4th quarter

2000 distribution of chloroform is similar, with highest concentrations in the south-central

section of Dunn Field along the western boundary.

The chloroform concentration at MW-15 increased almost 193 I,tg/L between October 1998 and

November 2000; the largest increase (approximately 1,240 lag/L) occurred during the August

27, 1999 sampling event (Figure 14-60) Downgradient increases of 365 Ixg/L (March

1998/November 2000) at MW-32 and 14.1 lag/L (October 1998/November 2000) at MW-54 are

also significant. These data suggest offsite movement of a chloroform groundwater plume.

Figure 14-59 shows that the extraction system is not intercepting a significant mass of

chloroform relative to other VOCs (excludmg carbon tetrachloride). Maximum concentrations

of chloroform in the northwestern extraction wells (RW-8 and RW-9) do not exceed 16 lag/L.

Concentrations in the southernmost extraction well, RW-3, closest to the increasing

concentrations at MW-15, are below 6 lag/L and are generally constant. The recovery system is

not yet intercepting chloroform that has mobilized in the southern portion of Dunn Field.

14.5.3 Overview of Groundwater Extraction System Performance-Years I and 2

Evaluahon of groundwater quality and flow parameters after the first 2 years of groundwater

extraction led to the following regarding the system's performance and impact on the nature
and extent of groundwater contamination at Dunn Field

• Water level elevations decreased m all wells associated with Dunn Field; water level

changes ranged from -1.34 feet (MW_I1) to -7.13 feet (MW-54). Prior to startup of the
extraction system, groundwater fluctuat|ons between June 1997 and November 1998 w_thin

monitoring wells 31, 44, and 54 were 1.78, 0.6, and 0.5 feet, respectively. When compared to

the decrease in water level elevation per well since system startup, these pre-system
fluctuations are less But, a conclusion cannot be substantiated as to the effect of the

recovery system on fluvial aquifer de-watenng because of rainfall amounts pre- and post-

system activation. To understand the influence of the recovery system on the fluvial aquifer,

a shorter time penod would have to be used in order to negate groundwater fluctuations
based on preclpitahon.
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Potentiometric surface contours suggest groundwater is captured m the immediate vicinity

of each recovery well. However, capture zones are not completely connected between RW-
01 to RW-1A, RW-02 to RW-03, RW-03 to RW-04, RW-04 to RW-05, and RW-06 to RW-07.

Therefore, areas between these recovery wells could allow contaminates to pass through the

recovery system.

PCE, TCE, and 1,1,2,2-PCA concentrations in offsite momtoring wells near the northwest

comer of the extraction system have dropped by factors of 7 to 10 from pre-extraction

concentrations. This demonstrates significant reductions in offslte flux of VOCs in the

northwest portion of Dunn Field Although concentrations have decreased in the northwest

portion, concentrations of TCE and 1,1,2,2-PCA have increased near the west-central part of

Dunn Field. These concentration increases in downgradient monitoring wells indicate

significant portions of the west-central plumes are beyond the influence of the capture zone

from the extraction system.
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Table 14-1

Analyses Performedon Groundwater

Rev.I MemphisDepotDun,')FieldRI

Well/

Hydropunch/
Piezometer

HY10

HY10

MW-02
MW-02

MW-02

MW.-02

MW-02

MW-02

MW-02

MW-02

MW-O2

MW-03

MW-03

MW-03

MW-O3

MW-04

MW-04
MW-04

MW-04

MW-04

MW-05

MW-05

MW-05

MW-05

MW-05

MW-06

MW-06

MW-06
MW-O6

MW-06

MW-07
MW-07

MW-07

MW-O7

MW-07

MW-08

MW-08
MW-08

MW-O8

Sample
Number

HY105B

HY105BFD

MW021

MW022

MW022DUP

MW023

MW023DUP

MW024

MW024D

MW025
MW025FD

MW032
MW033

MW034

MW035

MW041

MW042

MW043

MW044

MW045

MW051

MW052

MW053

MW054

MW055

MW062
MW063

MW064

MW065

MW61

MW072

MW073

MW074

MW075

MW71

MW081

MW082
MW083

MW084

Date

Collected

1110411998

1110411998

0211211996
06/2111997

06/21/1997

0912611997

09/2611997

03/27/1998

03/27/1998

1011511998

10/15/1998

06/2111997

09/27/1997

03/27/1998

10/15/1998
02/12/1996

0612011997

09/25/1997
0312811998

10115/1998

02/1211996
06/21/1997

0912711997

03/28/1998

1011511998

06/21/1997

09/27/1997

03/3011998

10/15/1998
02/12/1996

06/21/1997

09/27/1997

0410211998

10/14/1998

02/12/1996

02/13/1996

06121/1997
0912611997

03/30/1998

t¢l

X

X

X X

X X

X

X X

X
X X!

X

X X
X

X X X

X X X

X X X

X X X

X X

X X

X X X
X X

X X

X X X X X X
X X X X

X X X X

X X X X

X X X X

X X X X

X X X X

X X

X X X

X X X X

X X X

X X X

X X X
X X X

X X X X X

X X X
X X X X

X X X X

X X X X
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Table 14-1

Analyses Performedon Groundwater

Rev 1MemphisDepotDunnFieldR/

Well/

Hydropunch/
Piezometer

MW-08

MW-09

MW-09

MW-09

MW-09

MW-09

MW-09
MW-10

MWol0
MW-16

MW-10

MW-10

MW- 11

MW-11

MW-11

MW-11

MW-11

MW-12

MW-12

MW-12

MW-12

MW-12
MW-12

MW-12

MW-13
MW-13

MW-13

MW-13
MW-13

MW-13

MW-13

MW-13

MW-13

MW-13

MW-13

MW-14

MW-14

MW-14

MW-14

Sample
Number

MW085

AT-082698-MW£

MW092

MW093

MW094

MW095

MW91
MWl01

MWl02
MWl03

MWl04

MWl05

MW111

MW112

MW113

MW114

MW115

MW121

MW122

MW123

MW124

MW124B

MW125

MW125-B

13-77.3FT
MW13-79.5FT

MW131

MW132

MW 132 D U P

MW133

MW133DUP
MW134

MW134D

MW135

MW135FD

IT-082698-MW1,

MW-14

MW-14-Y2Q1

MW-14-Y2Q3

Date

Collected

- _ _ _. -_

,. o t: ,= 8 8 -° ,=,_,-
1011311998 X X X X

0812611998 X X X X

0612011997 X X

09/26/1997 X X

03/26/1998 X X

10/14/1998 X X

02/11/1996 X X
02/13/1996 X X X X X

0612111997 X : X
6912611997 X X i X

I

0312811998 X X I X

10/14/1998 X X X

02/12/1996 X X X

06/2111997 X X X

09/2711997 X X X i

03/28/1998 X X X !
10/15/1998 X X X

02/1311996 X X

06/21/1997 X X

09/27/1997 X X

03/30/1998 X X

03/30/1998 X

10/14/1998 X X

10/14/1998 X

01/08/2001 X
01/08/2001 X

02/12/1996 X X X X

06/20/1997 X X X X

06/2011997 X

09/26/1997 X X X X

09/26/1997 X
0312611998 X X X X

03/26/1998 X

10/15/1998 X X X X

10/15/1998 X

08/26/1998 X X X X

05/18/2000 X

02/16/2000 X

08/24/2000 X
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Table 14-1

Analyses Performedon Groundwater

Rev.1MemphisDepotDunnFieldRI

Well/

Hydropunch/
Piezometer

MW-14

MW-14

MW-14

MW-14

MW-14

MW-14

MW-14

MW-14

MW-14
MW-14

MW-15

MW-15
MW-15

MW-15

MW-15

MW-15

MW-15

MW-15

MW-15

MW-15

MW-15
MW-15

MW-15

MW-15
MW-28

MW-28

MW-28

MW-28

MW-28
MW-28

MW-29

MW-29

MW-29

MW-29

MW-29

MW-30

MW-30
MW-30

MW-30

Sample
Number

MW-14-Y2Q4
MW141

MW142

MW142DUP
MW143

MW143DUP

MW144

MW144D

MW145

MW145FD

MW-15

MW-15-Y1Q1

MW- 15-Y 1Q2

MW-15-Y1Q3

MW-15-Y1Q4

MW-15-Y2Q1

MW-15-Y2Q3

MW-15-Y2Q4
MW151

MW152

MWt53

MW154

MW155

MW15NA

MW281

MW282

MW283
MW283ADD

MW284

MW285

MW291

MW292

MW293

MW294

MW295

MW-30

MW-30-Y1 Q 1
MW-30-YIQ2

MW-30-Y1Q3

Date

Collected

1110612000

02/11/1996

06/18/1997

06/18/1997

0912411997

09/24/1997

0312511998
0312511998

10/15/1998

10/15/1998
05/1712000

0210311999

0512511999

08/27/1999

11/03/1999

02/15/2000

08122/2000

1110712000
0210711996

0612011997

09126/1997

0312811998

10/15/1998

03/24/2000

0210711996

06117/1997

09/23/1997
0912311997

03/24/1998

1011411998
02/11/1996

06/20/1997

0912611997

0312811998

10/14/1998

05/1612000

02102/1999
05/24/1999

0812611999

o

i

X X X X

X X X X X X

X X X X

X

X X X X
X

X X X X
X

X X X X
X

X

X

X
X

X X

X

X X X

X

X

X X X

X X
X X

X X:

X X
X X

X
X X X X X

X X

X
X

X X

X X

X X

X X X

X X X

X X X

X X X

X

X

X X

X
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Table 14-1

Analyses Performedon Groundwater
Rev 1MemphisDepotDunnFieldRI

Well/

Hydropunchl
Piezometer

MW-30

MW-30

MW-30

MW-30

MW-30

MW-30

MW-30

MW-30

MW-30

MW-31

MW-31

MW-31

MWo31

MW-31

MW-31

MW-31
MW-31

MW-31

MW-31

MW-31

MW-31

MW-31

MW-31

MW-31
MW-31

MW-32

MW-32
MW-32

MW-32

MW-32

MWo32

MW-32

MW-32

MW-32

MW-32

MW-32

MW-32

MW-33

MW-33

Sample
Number

MW-30-¥1Q4

MW-30oy2Q1

MW-30-Y2Q3

MW-30-Y2Q4

MW301

MW302

MW303

MW304

MW305

MW-31

MW-31-YIQ1

MW-31-Y1Q2

MW-31 -Y1Q3

MW-31-Y1Q4

MW-31-¥2Q1

MW-31-Y2Q3
MW-31 -Y2Q4

MW311

MW311A

MW312

MW313
MW313ADD

MW314

MW315
MW31NA

MW-32

MW-32-Y1Q1
MW-32-YIQ2

MW-32-Y1Q3

MW-32-YIQ4

MW-32-Y2Q1

MW-32-¥2Q3

MW-32-Y2Q4

MW321

MW322

MW323

MW324

MW-33

MW-33-Y1Q1

Date

Collected

11/02/1999
02/15/2000

08122/2000

11/07/2000
02/07/1996

06/17/1997

0912411997
03/24/1998

10/16/1998

05/17/2000
02/03/1999

05/25/1999

08/27/1999
11/03/1999

02/15/2000

08/23/2000
11/07/2000

02/1211996

02/12/1996

0612011997

09/23/1997
09/24/1997

03/24/1998

10/15/1998

03/23/2000

05/16/2000

02/03/1999

0512511999

08/26/1999

11103/1999

02/15/2000

08/2412000

11/09/2000

02/06/1996

0612111997

0912911997
03/27/1998

05/16/2000

02/02/1999
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Table 14-t

Analyses Performedon Groundwater

Rev 1 MemphisDepotDunnFieldRI

Well/

Hydropunch/
Plezometer

MW-33

MW-33

MW-33

MW-33

MW-33

MW-33
MW-33

MW-33

MW-33

MW-33

MW-33

MW-33A
MW-34

MW-34

MW-34

MW-34

MW-34

MW-34

MW-34

MW-34

MW-34

MW-34

MW-34

MW-34

MW-34

MW-34

MW-34
MW-35

MW-35

MW-35

MWo35

MW-35

MW-35

MW-35

MW-35
MW-35

MW-35

MW-35

MW-36

Sample
Number

MW-33-Y1Q2

MW-33-Y1Q3

MW-33-YIQ4

MW-33-Y2Q1

MW-33-Y2Q3
MW-33-Y2Q4

MW331

MW332

MW333

MW334

MW335

MW-33A-Y2Q1

MW-34

MW-34-Y 1Q 1

MW-34-YIQ2

MW-34-Y1Q3

MW-34-Y1Q4

MW-34-Y2Q1

MW-34-Y2Q3

MW-34-Y2Q4
MW341

MW342

MW342DUP

MW343
MW343DUP

MW344

MW344D

MW351

MW352

MW352DUP

MW353

MW353DUP

MW354
MW354D

MW355

MW355-B

MW355FD

MW35NA
MW361

Date

Collected

0512511999

08/26/1999
11/02/1999

0211512000

08/22/2000

11/O8/2O00

02/08/1996
06/18/1997

09/25/1997

03/25/1998

10/16/1998

02/15/2000

05/1812000
0210411999

05/25/1999

08/27/1999

11/03/1999

02/1612000

08/24/2000

11/07/2000

02/09/1996

06/19/1997

06/19/1997

09/26/1997

0912611997

03/27/1998

03/27/1998
02/13/1996

06/21/1997

06/21/1997
09/27/1997

09/27/1997

03/30/1998

03/30/1998

1011411998

10/14/1998

10/1411998
0312412000

0210911996
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Table 14-1

Analyses Performedon Groundwater

Rev 1MemphisDepotDunnFieldRI

Well/

Hydropunchl
P|ezometer

MW-36
MW-36

MW-36

MW-36

MW-36

MW-37
MW-37

MW-37
MW-37

MW-40

MW-40

MW-.40

MW-40

MW-40

MW-40

MW-40

MW-40

MW-40

MW-40

MW40

MW-40

MW-40

MW-40

MW40
MW..40

MW-41

MW-41

MW-41

MW-41

MW-41
MW-42

MW-42

MW-42

MW-42

MW-.42

MW-42

MW-42

MW-42

MW-42

Sample
Number

MW362

MW362DUP

MW363

MW365

MW365FD

MW371
MW372

MW373

MW374

MW-40

MW-40-YIQ1

MW-40-YIQ2

MW40-Y1Q3

MW-40-Y1Q4

MW-40-Y2Q1

MW-40-Y2Q3

MW-40-Y2Q4

MW40

MW40011596

MW402

MW403

MW404

MW405

MW40A
MW40NA

MW41011796

MW412

MW413

MW414

MW415
MW42-59FEET

MW42011996

MW422

MW422DUP

MW423

MW423DUP

MW424

MW424D

MW425

Date

Collected

0611911997

06/19/1997

09/24/1997
10113/1998

10/13/1998

02/09/1996
06/1811997

09/29/1996

03/27/1998

05/16/2000

02/02/1999

05124/1999

08/26/1999

11/02/1999

02/15/2000

08/23/2000

11/08/2000

01/15/1996

01/15/1996

06/19/1997

09/26/1997

03/28/1998

10/19/1998

01/15/1996
03122/2000

01/17/1996

0611711997
09/27/1997

03/25/1998

10/16/1998
02/15/2001

0111911996

06/21/1997

06/21/1997

09/27/1997

09/27/1997

03/27/1998

03/27/1998

10/17/1998
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Table t4-1

Analyses Performedon Groundwater

Rev.1MemphisDepotDunnFm/dRI

Well/

Hydropunch/
Plezometer

MW-42

MW-43

MW-43

MW-43

MW-43
MW-44

MW-44
MW-44

MW.44

MW-44

MW-44

MW-44

MW-44
MW-44

MW.44

MW-44

MW-44

MW-44

MW-44
MW-44

MW-44

MW-44

MW-45

MW-45

MW-45
MW-45

MW45

MW-45
MW-46

MW-45

MW-45

MW-46

MW-46

MW-46

MW-46

MW-46

MW-46

MW-49
MW-49

Sample
Number

MW425FD

MW431_45
MW435

MW435B

MW435U

MW-44

MW-44-Y 1Q 1

MW-44-Y1Q2

MW-44-Y1Q3

MW-44-Y 1Q4

MW-44-Y2Q1

MW-44-Y2Q3

MW-.44-Y2Q4
MW44911996

MW442

MW442DUP

MW443

MW443DUP

MW444

MW444D

MW445

MW445FD

MW451

MW452

MW452DUP
MW453

MW453DUP
MW454

MW454D

MW455

MW455FD

MW461

MW462

MW463

MW464

MW465

MW46NA
MW491

MW492

Date

Collected

10/17/1998

10/21/1998

10/23/1998

10/24/1998

11/08/1998

05/16/2000

02102/1999

05/25/1999

08/26/1999
11/02/1999

02/15/2000

08/24/2000

11/08/2000

01/19/1996

06/20/1997

06/20/1997

09/25/1997

09/25/1997

03/27/1998

03/27/1998
10/17/1998

10117/1998

02/08/1996
06/20/1997

06/20/1997
09/25/1997

0912511997

03/27/1998

03/27/1998

10/16/1998

10/16/1998
02/09/1996

06/17/1997

09/23/1997

03/25/1998

10/13/1998

03123/2000

02/0911996

06/17/1997
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Table 14-1

Analyses Performedon Groundwater

Rev. I MemphisDepotDunnFieldRI

Well/
Sample

Hydropunchl Number
Piezometer

MW--49 MW493

MW-49 MW494

MW-49 MW495

MW-51 MW-51

MW-51 MW-51-Y1Q1

MW-51 MW-51-Y1Q2

MW-51 MW-51 -Y1Q3

MW-51 MW-51 -Y1Q4

MW-51 MW-51-Y2Q1

MW-51 MW-51-Y2Q3

MW-51 MW-51-Y2Q4
MW-51 MW511

MW-51 MW511A

MW-51 MW512

MW-51 MW513

MW-51 MW514

MW-51 MW515

MW-54 MW-54

MW-54 MW-54-Y1 Q1

MW-54 MW-54-Y1 Q2

MW-54 MW-54-YIQ3

MW-54 MW-54-Y1 Q4

MW-54 MW-54-Y2Q1

MW-54 MW-54-Y2Q3

MW-54 MW-54-Y2Q4
MW-54 MW-54A-Y2Q4

MW-54 MW541

MW-54 MW541A

MW-54 MW542

MW-54 MW542DUP

MW-54 MW543
MW-54 MW543DUP

MW-54 MW544

MW-54 MW544D

MW-54 MW545

MW-54 MW545FD

MW-54 MW54NA

MW-56 IT-082698-MW51

MW-56 DJA223

Date

Collected

09/24/1997

03/25/1998
10/15/1998

05/1612000

02/02/1999

0512411999

08126/1999

11/03/1999

02115/2000

08/24/2000

11108/2000

02/0811996

02/0811996

06/20/1997

09/27/1997

03/28/1998
10/19/1998

05/17/2000

02/0311999

05/25/1999

08/26/1999

11/03/1999

0211512000

08122/2000

11/07/2000

11/07/2000

02/13/1996

02/13/1996

6612011997

06/20/1997

09/25/1997

09/25/1997

03/28/1998
03/28/1998

10/16/1998

10/16/1998
03/23/2000

08/26/1998

03/15/1999
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Table 14-1

Analyses Performedon Groundwater

Rev.1MemphtsDepotDunnFle/dRI

Well/

Hydropunch/
Piezometer

MW-56

MW-56

MW-56

MW-56

MW-57

MW-57

MW-57

MW-57

MW-57

MW-57
MW-57

MW-58

MW-58

MW-58

MW-58

MW-58
MW-58

MW-58A

MW-59

MW-59

MW-59

MW-59

MW-59

MW-59

MW-60

MW-60

MW-60
MW-61

MW-61

MW-61
MW-62

MW-65

MW-67

MW-68

MW-68

MW-68

MW-69
MW-69

MW-69

Sample
Number

MW-56

MW-56-Y2Q1
MW-56-Y2Q3

MW-56-Y2Q4

IT-082798-MW5

IT-082798-MW71

DJA224

MW-57

MW-57-Y2Q1

MW-57-Y2Q3

MW-57-Y2Q4

IT-082698-MW,

DJA225
MW-58

MW-58-Y2Q1

MW-58-Y2Q3
MW-58-Y2Q4

MW-58A-Y2Q1

4T-082798-MW5
DJA226

MW-59
MW-59-Y2Q1

MW-59-Y2Q3

MW-59-Y2Q4
4T-082798-MW6

tT-082798-MW7

DJA227

tT-062798-MWI

DJA048FD

DJA228

MW62NA

MW655

MW-67-Y2Q1

MW-68-Y2Q3

MW-68-Y2Q4

MW-68B
MW-69

MW-69-Y2QI

MW-69-Y2Q3

Date

Collected

05117/2000

02/1612000
08122/2000

1110712000

08/27/1998
08/27/1998

03/15/1999

05/1712000
02/1612000

08122/2000

111O71200O

08/26/1998

03/15/1999

05/17/2000

02/16/2000

08122/2000
11/07/2000

02/16/2000

08/27/1998

03/15/1999

05/17/2000

02/16/2000

08122/2000

11/08/2000

08/27/1998

08/27/1998

03/15/1999
08/27/1998

03/15/1999

03/15/1999

03/23/2000

11111/1998

02/16/2000

08/23/2000

1110812000

05/18/2000

05/18/2000
02/16/2000

08/24/2000
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Table14-1
AnalysesPerformedonGroundwater
Rev 1 MemphisDepotDunnF_eldRI

Well/

Hydropunchl
Piezometer

MW-69

MW-69
MW-69

MW-70

MW-70
MW-70

MW-70
MW-70

MW-70

MW-70

MW-70

MW-70

MW-70

MW-71
MW-71

MW-71

MW-71

MW-71

MW-72
MW-72

MW-73

MWo73

MW-73

MW-73

MW-73

MW-74

MW-74

MW-74

MW-75

MW-75

MW-75
MW-75

MW-76
MW-76

MW-77

MW-77
MW-79

MW-79

MW-79

Sample
Number

MW-69-¥2Q4

MW69-88.2FT
MW69-94.2FT

MW-70 Bottom

MW-70-Top
MW-70-Y2Q1

MW-70-Y2Q3

MW-70-Y2Q4

MW70-86.3FT

MW70-89.5FT

MW70-93FT

MW70NA

RW20-80FT

MW-71

MW-71-Y2Q1

MW-71-Y2Q3

MW-71-Y2Q4
MW71NA

MW-72

MW-72NA

MW73-80.6FT

MW73-84.5FT

MW73-88FT

MW73-92FT

RW69-69 5FT
MW74-83.3FT

MW74-86.5FT

MW74-90FT

MW75-83.3FT

MW75-87FT
MW75-91 FT

RWl 1-60FT

MW76-88.7FT
MW76-91.7FT

MW77-85FT

MW77-87.5FT

MW201-64FEE'[

MW79-100 5FT

MW79-86.1FT

Date

Collected

11/09/2000

01/08/2001

01/08/2001

05/18/2000

05/18/2000

02/15/2000

08/24/2000

11/10/2000

01/08/2001

01/08/2001

01/08/2001

03/24/2000

01/08/2001

05/18/2000

02/15/2000

08/23/2000

11/0912000
03124/2000

10/07/1999

0312112000

01/08/2001

01/08/2001

01/08/2001
01/08/2001

01/08/2001

01/08/2001

01/08/2001

01/08/2001

01/08/2001

01/08/2001
01/08/2001

01/08/2001

01/08/2001

01/0812001

01/08/2001

01/08/2001

02/1512001

02/1512001

02/15/2001
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Table 14-1

AnalysesPerformed on Groundwater

Rev I MemphisDepotDunnFieldRI

Well/

Hydropunchl
Piezometer

MW-79

MW-79

MW-80

MW-80

MW-80

MW-87

MW-87

MW-87

PT92997

PZ02

RW-01

RW-01

RW-01

RW-01

RW-02
RW-02

RW-02

RW-02

RW-03

RW-03

RW-03

RW-03

RW-03

RW-03

RW-03

RW-03P

RW-04
RW-04

RW-04

RW-04

RW-04

RW-04

RW-04

RW-04P

RW-05

RW-05

RW-05
RW-05

RW-05

Sample
Number

MW79-91.3FT

MW79-96FEET

MW80-65.3FT
MW80-68.5FT

MW80-71.5FT

MW87-73.6FT

MW87-76 8FT

MW87-80.3FT

PT92997

HY125B

RW-01

RW-01-¥2Q1
RW-01-Y2Q3

RW-01-Y2Q4

RW-02

RW-02-Y2Q1

RW-02-Y2Q4

RW-2-Y2Q3

RW-03

RW-03-Y1Q2

RW-03-Y2Q3

RW-03-Y2Q4

RW-3-Y1Q3

RW-3-Y 1Q4
RW-3-Y2Q1

RW-3P-YIQ1
RW-04

RW-04-Y1Q2

RW-04-Y2Q3

RW-04-Y2Q4

RW-4-YIQ3

RW-4-YIQ4

RW-4-Y2Q1

RW-4P-Y1Q1

RW-05-YIQ2

RW-05-Y2Q3

RW-05-Y2Q4
RW-5-Y1Q3

RW-5-Y1Q4

Date

Collected

O

02/15/2001 X

02/1512001 X

02/15/2001 X

02/15/2001 X
02/1512001 X

01/08/2001 X

01/0812001 X
01/08/2001 X

09/29/1997 X X X

10/28/1998 X

05/17/2000 X

02/16/2000 X

08/23/2000 X

11/09/2000 X X X X

05117/2000 X

02/16/2000 X

11/10/2000 X X X X

08/23/2000 X

05/18/2000 X

05/24/1999 X

0812412000 X

11/20/2000 X X X X X X

08/27/1999 X

11/01/1999 X X X X
02/14/2000 X

0210511999 X

05/15/2000 X

05/24/1999 X

08/24/2000 X

11/20/2000 X X X X X X

08/27/1999 X

11/01/1999 X X ; X X

02/14/2000 X

02/05/1999 X

05/24/1999 X

08/24/2000 X
11/20/2000 X X X X X X

08/27/1999 X

11/01/1999 X X X X
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Table 14-1

Analyses Performed on Groundwater

Rev.1 Memph;sDepotDunnFieldRI

Well/

Hydropunchl
Piezometer

RW-05

RW-05

RW-05P

RW-06

RW-06

RW-06
RW-06

RW-06

RW-06
RW,-06

RW-06

RW-06P
RW-.07

RW-07

RW-07
RW-07

RW-07

RW-07

RW-07

RW-07

RW-07P

RW-08

RW-08
RW-08

RW-08

RW-08
RW-08

RW-08

RW-08

RW-08A
RW-08P

RW-09

RW-09

RW-09

RW-09

RW-09

RW-09

RW-09

RW-09P

Sample
Number

RW-5-Y2Q1

RW5-Y1Q1

RW-5P-¥1Q1

RW-06

RW-06-YIQ2

RW-06-Y2Q3

RW-06-Y2Q4

RW-6-Y 1Q 1

RW-6-YIQ3
RW-6-YIQ4

RW-6-Y2Q1

RW-6P-¥1Q1
RW-07

RW-07-YIQ2

RW-07-Y2Q3

RW-07-Y2Q4

RW-7-¥1Q1
RW-7-YIQ3

RW-7-Y 1Q4

RW-7-Y2Q1

RW-7P-¥1Q1

RW-08

RW-08-Y1Q2

RW-08-Y2Q3

RW-08-¥2Q4

RW-8-YIQ1

RW-8-Y1Q3

RW-8-Y1Q4

RW-8-Y2Q1

RW-8A-Y2Q1

RW-8P-Y1Q1
RW-09

RW-09-YIQ2

RW-09-Y2Q3

RW-09-Y2Q4

RW-9-Y1Q3

RW-9-Y1Q4

RW-9-Y2Q1

RW-9P-Y1Q1

Date

Collected

I-" t_ , :>,

Q

02/1412000 X

02/0111999 X

02/05/1999 X

05/15/2000 X

05/24/1999 X

08124/2000 X
11/20/2000 X X X X X X

02/04/1999 X

08/27/1999 X
11/01/1999 X X X X

02/1412000 X

02/05/1999 X I
05/15/2000 X !

05/24/1999 X

08/24/2000 X
11/20/2000 X X X X X X

02/0411999 X

08/27/1999 X

11/01/1999 X X X X

02/1412000 X

02/0511999 X

05/15/2000 X

05/24/1999 X

08/24/2000 X

11/20/2000 X X X X X X

02/04/1999 X

08/27/1999 X

11/01/1999 X X X X

02/14/2000 X

02/14/2000 X
02/05/1999 X

05/15/2000 X

05/24/1999 X

08/24/2000 X

11/20/2000 X X X X X X

0812711999 X

11/01/1999 X X X X

02/1412000 X

02/05/1999 X
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Table 14-t

Analyses Performedon Groundwater

Rev.1Memph;sDepotDunnFieldRI

Well/

Hydropunchl
Piezometer

RW-1A

RW-1A

RW-1A
RW-1A

RW-1A

RW-1A

RW-1A

RW-1B

RW-1B

RW- 1B

RW-1 B

RW-22

Sample
Number

RW-1A

RW-1A-YIQ2

RW-1A-Y1Q3

RW-1A-Y1CH

RW-1A-Y2Q1

RW-IA-Y2Q3

RW-IA-Y2Q4

RW- 1B

RW-1 B-Y2Q1

RW-1B-Y2Q3

RW-1B-Y2Q4
RW-22

,¢

O

Date _ _ ._-

Collected DE _ _ aa®

u _ u u 5 u -,,C> "0

-
LU t9 t9 _ ZE 0 0 o. _ h- I- _ -:

05/17/2000 X

05/24/1999 X

08/27/1999 X

11/01/1999 X X X X

02/1512000 X

08/23/2000 X

11/09/2000 X X X X

05/17/2000 X

02/16/2000 X
08/23/2000 X

11/09/2000 X X X X

05/15/2000 X



Table 14-2

RI Groundwater Analy6cal Data

Sampling Period 1996 to 2001

R_v O_'_n_s Oep_ OunnF_ RI

702 GGG

Stabon Locatmn ==>

Sample Number ==>
Date Collected ==>

TLrne Collected ==>

Sample Type ==>

Sample Matrix ==>

Re rt Group ==>. __ . P°

1.1,1-TRICH LOROETHAN E MG/L

1,1,2.2-TETRAC HLORD ETHAN E

1,1,2*_I_'_ICHLOROETHAN E

1,1-DICHLOROETHANE

I,I-DICHLOROETHENE

1,2-OICHLOROE]HANE

1,2-DICHLOROPROPANE

Z-CHLOROETHYL VINYL ETHER

Z-HEX_NONE

_CETONE

3ENZENE

3ROMODICHLOROMETHANE

3ROMOFORM

3ROMOMETHANE

_.ARB ON DISULFIDE

3ARBON TETRACHLORIDE

.?.HLOROBENZENE

.'HLOROE]HANE

._HLOROFORM

._HLOROM E_'C_N E

CLS-1,2"DICHLOROETHYLENE

c¢s-1,3"OICHLOROPROPENE

DIBROMOCHLOROMETHANE

DaCHLOROD[FLUOROMETHANE

ETHYLBENZENE

M.P-XYLENE (SUM OF ISOMERS)

M-XYLENE (1.3-DIMETHYLBENZENE)

METHYL ETHYl. KETONE (2-BUTANONE)

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE)
METHYLENE CHLORIDE

O-XYLENE (1,2"DIMETHYLEENZENE)

PoXYLENE (1,4-DIMETHYLBENZENE)
STYRENE

TETRACHLOROETHYLENE(PCE)
TOLUENE

TOTAL 1,2"OICHLOROETHENE

TOTAL DICHLOROBENZENES

trans-1,2-DICHLOROETHENE

h"an s-1,3-DICHt.OROPROPENE

TRICHLOROETHYLENE (TCE)
TRICHLOROFLUOROMETHANE

VINYL ACETATE

VtNYL CHLORIDE

X'YLENES, TOTAL

Repod Grouping ==> 23.Gmul'dwater; 25-Off.re

FmM QC • Query Co_tn:4Sample

H'r = H_mpunch

MW = Monetor Weft

N = Normal immple

FD i F_eldDupl_t e/Qu_lty C,Q1_01Sample

D, OUP = O_Jplcato

WG = Groundwater

MGA. = rnIll_l_ pet"kLer

U = non-dotoct.= = d_'_te detection, J = esqJmat_idetectk_

Contammaat dE4ec_ at o¢t_ laboratorydelo¢_c_ Ilrl_t

FIELOQC FIELDQC

ST*EFF-026 ST-EFF-027

7/13/2000 8111/2000

1250 11 10 1445

N N N

WG WG WG

0001U 00010 0001U

MG/L 0052= 00427= 00613U

MG/L 0.000699J 000086J 0001 U

MG/L O 001 U 0 001 U 0001 U

MG/L 0015 = 00132= 00185U

MG/L O001U OCO1U OOOIU

MG/L 0001U O001U OOOIU

MG/L

MG/L 0.005 U 0 005 U 0 005 U

MG/I_ 002U 0.02U O02U

MG/L: 0001U 0001U 0001U

MCWL OO01U 00OIU 0001U

MG/L 0001U 0001U 0001U

MG/L 0001 U 0001 U 0001 U

MG/L 0001 U 0001 U 0001 U

MG/L 00012= 000182= 0 00157 U

MG/L 0001U O001U OOOIU

MG/L O001U 0001U 0001U

MG/L 000892= 000796= 000969U

MG/I. O001U 0001U 0001U

MGIL 0 0544 = 0 0445 = 0 0557 U

MG/L 0 001 U 0 001 U 0 (;01 U

MG/L 0001U 0001U 0001U

MG/L

MG/L 0001 U 0001 U 0001 U

MG/L

MG/L 0001 U 0001 U 0001 U

MG/L 002U 002U 002U

MG/L 0005U 0005U 0005U

MG/L 0005U 0005U 0005U

MG/L 0 001 U 0 001 O 0 001 U

MG/L 0001U 0001U 0001U

MG/L 0 001 U 0 601 U 0 001 U

MGIL 00138= 00138= 00159 U

MG/L 00OIU OOOIU 0OOIU

MG/L

MC_L

MG/L 00159 = 00116= 0016U

MG/L 0 001 U 0 001 U 0 001 U

MG/L 0123= 0148= 0101U

MG/L

MG/L 002U O02U O02U

MG/L 0001U 0001U O001U

MG/L

FIELDQC FIELDQC FIELDQC HY10 HY10 MW_2

ST-EFF-029 ST_FF_30 ST-EFF-031 HY105B HY105BFD MW021

10/18/2000 11121/2000 12/20/2000 11/4/1998 11/411998 2/12/199(

15 00 15 00 10.30 10-30 0 00

N N hi FD N

WG WG WG WG WG

O001U 0 00052 J 001U 001U 001U

00297= O001U O01U O01U O01U

0 00105= 0001U O01U 001U 001U

0001U 0 00051J 001U 001U 001U

00167= 00146= 001U 001U 0007J

0001U 0001U 001U 001U 001U

0001U O001U 0.01U O01U 0.01U

O005U 0005U O.01U O01U 0010

O02U O02U O01UJ O01UJ O01U

O001U O001U O01U O01U O01U

O001U 0001U O01U 001U 0OIU

0001U 0001U 001U 001U 001U

O001U O001U O01U O01U O.01U

0001U 0COIU O01U 001U 0010

0 00182 = 0.001 U 0.01 U 0 01 U 0 01 U

O001U O001U 001U O01U O01U

0001U 0001U 001U 001U 001U

000788= 000715= 001U 001U 0008J

00010 0001U O01U 001U 001U

00437= 00146=

0001U O001U 0010 001U 001U

O001U 0001U O01U O01U O01U

0001U 0001U 001U 001U 001U

0001U O001U

002U 002U O01U O01U 0010

0005U 0005U 001U 001U 001U

0005U 0005U 001U 001U O01U

0 001 U 0 001 U

0001U 0001U 0.01U 001U 001U

00183= 00207= 001U 001U 0022=

0001U 0001U O01U 00tU 001U

O01U O01U 001=

00111= 000361=

O001U O001U 001U O01U 001U

00993= 00576 = O01U O01U 0026=

002U 0020

0001U 0001U O01U 001U O01U

001U 001U 001U
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Table 14-2

Rt Groundwat_ AnaJ)lkal OMa

Sampbng Period lS96 to 2001

Rev Ol_hs Dep_ Du_ R_d R'

MW_I2 MW_2 MW_)2 MW-02 MW*02 MW_2

MW023 MW023DUP MW024 IIMW024D MW025 MW025FD
9/26/1997 9/26/1997 3/2711998 !3/27/1998 10/15J199E 10/15/199E

14 10 14 10 14 40 14.40 8 15 8 15

N FD N FD N FD

WG WG WG WG WG WG

Repo¢l Groupelg _. 23_.-_cundwateE 25_)ff_te

Field QC = Qu=d_ ControlSample

Hy = Hycbopunch

MW = Mofldor Well

N = Non_al sample

FD = F-midDup_cate/Ouald7 Co_bol Sample

D, PUP = D_
WG = Gfoundwater

MG/L = r_lkgram pe_b'zat

U = non-detecL = = de_.te detec_on J = eshmat_d detecbon

Contamm_t detected at or below laboratc<y det_tJon I=rnd

Stahon L_on ==> MW-02 MW-02

Sample Number ==> MW022 MW022DUP

Date Collected ==> 6/2111997 6/21/1997

Time Collected ==> 10 15 10 15

Sample Type ==> N FD

Sample Matrix ==> WG WG

Re_rt Group,n9 ==>

1.1.1-TRICHLOROETHANE MG/L 001U 001U 001U 001U 001U 001U 0.01U 0.01U

1,1.2,2- I t: I ICa.CHLOROETHANE MG/L 0.002 J 001U 001U 001U 001U 0.01U 0.01U 001U

1.1.2-TRICHLOROETHANE MC._. 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U

1,1-DICHLOROETHANE MG/L 0 01 U 0 01 U 0 01 U 0.01 U 0 01 U 0.01 U 0 01 U 0 01 U

1,1-DICHLOROE]HENE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0.01 U 0 01 U 0.01 U

1,2-OICHLOROETHANE MG/L 0.01 U 0 01 U 0 01 U 0 01 U 0.01 U 0.01 U 0.01 U 0 01 U

1,2*Df CHLOROPROPANE MG/L 0.01 U 0.01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U

Z_;HLOROETHYL VINYL ETHER MG/L

__4*IEXANONE MG/L 0 01 U 0.01 U 0 01 U 0 01 U 0.01 U 0.01 U 0.01 U 0 01 U

%CETONE MG/L 0 01 U 0 013 U 0.01 U 0 01 U 0.01 U 0 01 U 0 01 UJ 0 01 UJ

3ENZENE MG/L 0.01 U 0 01 U 0 01 U 0 01 U 0.01 U 0.01 U 0 01 U 0 01 U

]ROMODICHLOROMETHANE MG/L 001U 001U 001U 001U 001U O01U 001U 001U

_ROMOFORM MG/L 001U 001U 001U 001U 001U 001U 001U 001U

3ROMOMETHANE MG/L 0 01 U 0.01 U 0 01 U 0.01 U 0 01 UJ O O1 U 0 01 U 0.01 U

_.ARB ON DISULFIDE MG/L 0 01 U 0.01 U 0 01 U 0 01 U 0 01 U 0.01 U 0 01 U 0 01 U

_ARBON TETRACHLORt DE MG/L O01U O01U O01U 001U 0.01U 001U 001U OOIU

;HLOROSENZENE MG/L 0.01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0.01 U 0.01 U

CHLOROETHANE MG/L 0 01 U O 01 U 0.01 U 0 01 U 0 01 U 0.01 U 0 01 U 0 01 U

CHLOROFORM MG/L 0 01 U 0.01 U 0 01 U 0 01 U 0 01 U O O1 U 0.O1 U O 01 U

CHLOROMETHANE MG/L O 01 U 0.01 U 0 01 U 0 01 U 0 01 U O 01 U 0.01 U 0 01 U

c_s-1,2-DICHLOROETHYLENE MG/L

cls- 1,3*DICH LOROPROPE NE MG/L 001U 001U 001U 001U 001U 001U O01U 001U

DIBROMOCHLOROM_E MG/L 001U O01U 001U 001U 001U 0.01U 0.01U 001U

DICHLORODIFLUOROMETHANE MG/L

ETHYLBENZENE MG/L 0 01 U 0002 J 0.01 U 0 01 U 0.01 U 0.01 U 0 01 U 0 01 U

M,P-XYLENE (SUM OF ISOMERS) MG/L

M-XYLENE (1.3-DIMETHYLBENZENE) MG/L

METHYL ETHYl_ KETONE (2-BUTANONE) MG/L 001U 0.043 U 001U 001U 001U 0.01U 001U O01U

METHYL ISOBUq_I'L KETONE (4-M ETHYL-2_°ENTANON E) MGIL 001U 001U 001U 001U 001U O01U 001U 001U
METHYLENE CHLORIDE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U

O-XYLENE ( 1.2-DIM ETHYLBENZENE ) MG,q-

P-XYLENE (1.4-DIMETHYLBENZENE) MG/L

STYRENE MG/L 001U 001U 001U O01U 001U 001U 001U 001U

TETRACH LOROETHYLE NE(PCE ) MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0.01 U 0 01 U
TOLUENE MG/L 001U 0002J 001U 001U 001U 001U 001U 001U

TOTAL 1,2-OICH LOROE1H ENE MGIL 001U 0.01U 001U 001U 001U 001U 001U 001U

TOTAL DICHLOROBENZENES MG/L

trans*1.2_ICHLOROETHENE MG/L

transol,3-DICHLOROPROPENE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U

TRICHLOROETHYLENE (TCE) MG,'L 001U 001U 001U 0.01U 001U O01U 0.01U 001U
TRICHLOROFLUOROMETHANE MG/L

VINYL ACETATE MG/L

VINYL CHLORIDE MGIL 001U 001U O01U O01U O01U OO1U O01U 001U

X'YLENES, TOTAL MG/L O01U O009J O01U O01U O01U O01U 001U O01U
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RI Groundwater Ana]y_c_l Oata

Sampling Period 1996 to 2_1

702

StaUon Location ==> MW_3 MW*03 MW_)3 MW-03 MW-O4 MW-04 MW-O4 MW-04 MW-04

Sample Number ==> MW032 MW033 MW034 MW035 MW041 MW042 MW043 MW044 MWO45

Date Collected ==> 6/21/199; 9/27/1997 3/2711998 10/15/199_ 2112/1996 6/20/1997 9/2611997 3/2811998 10/15/1991

Time Collected ==> 9.30 11 45 15 47 13 30 0 O0 10 40 9.55 16 30 11 50

Sample Type ==> N N N N N N N N N

Sample Matrix ==> WG WG WG WG WG WG WG WG WG

Re Grou Ln ==> 23 23 23 23 23 23 23 23 23

1,1,1-TRICHLOROETHANE MG/I_ O0_lJ 00013 0O01J O01U O01U O01V O01U O01U O01U

1,1,2,2-TETRACHLOROETNAN E MG/L 0033= 001U O01U 0001J 001U 001U 001U O01U 001U

1,1,2-TR[CHLOROETHANE MG/L O01U O01U O01U O01U O01U O01U O01U 001U O01U

1,1-O[CHLOROETHANE MG/L O01U 001U O01U 001U 001U 001U O01U 001U O01U

I,I"DICHLOROETHENE MGJL 0 016 = 0 017 = 0 025 = 0 01 = 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U

1,2-DICHLOROETHANE MG/L 001U 001U O01U O01U O01U O.01U O01U 0OlU 001U

1,2-DICHLOROPROPANE MG/L O01U O01U 001U O01U O01U O01U O01U O01U 001U

2-CHLOROETHYL VINYL ETHER MG/L

2..HEXANONE MG/L O01U 001U 001U O01U O01U O01U O01U O01U O01U

_,CETONE MG/L O01U O01U OOlU O01UJ O01U OOIU O01U O01U OOIUJ

3ENZENE MG/L O 01 U 0 01 U O 01 U 0 01 U 0.01 U 0 01 U 0 01 U 0 01 U 0 01 U

3ROMODICHLOROMETHANE MG/L O01U O.01U O01U O.01U O01U O01U O01U O01U 001U

3ROMOFORM MG/L 0.01 U 0 01 U 0 01 U 0.01 U 0 01 U O 01 U O 01 U 0 01 U 0 01 U

3ROMOMETHANE MG/L O01U O01U O01U O01U O01U O01U OOlU O01U O01U

;ARBON DISULFIDE MG/L O 01 U 0 01 U 0 01 U O 01 U 0 01 U 0 01 U 0.01 U 0.01 U O 01 U

._ARBON TETRACHLORIDE MG/L O002J O01U O01U 001U O01U O01U O01U O01U O01U

;HLOROBENZENE MC.VL O01U 001U O01U 001U 001U O01U 001U 001U O01U

;HLOROETHANE MG/L 001U O01U 001U O01U O01U O01U O01U 0OlU 001U

;HLOROFORM MG/L 0017= 0002J 0CO9J 00023 0OlU 0001J 001U O01U O001J

._HLOROMETHANE MC_. 001U O.01U O01U 0OlU O01U O01U 001U 001U 001U

_s-1,2-DICHLOROETHYLENE MG/L

cLs-I.3-DICH LOROPROPE NE MG/L O01U O01U 001U O01U O01U 001U 001U O01U 0.01U

DIBROMOCHLOROMETHANE MG/L O01U 001U 001U O01U 001U O01U 001U OOIU O.0tU

DICHLORODIFLUOROMETHANE i MG/L

ETHYLBENZENE !MG/L O01U O01U O01U O01U O01U O01U O01U O01U O01U

M,P-XYLENE (SUM OF ISOMERS) MG/L

M-XYLENE (1.3-OIMETHYLBENZENE) MG/L

METHYL ETHYL KETONE (2-BUTANONE) MG/L O01U 001U O01U O01U 001U O01U O01U OOlU 001U

METHYL ISOBUP(L KETONE (4-METHYL-2-PENTANONE) MG/L O.OlU 001U O01U O01U O01U 001U O01U O01U O01U

METHYLENE CHLORIDE MG/L O01U 001U 001U O01U 001U O01U O01U OOlU 001U

O-XYLENE (1,2-DIMETNYLBENZENE) MGIL

P-XYLENE (1,4_IMETHYLBENZENE) MG/L

STYRENE MG/L 001U 001U 001U O01U 001U O01U O.01U 001U 001U

TETRACHLOROETHYLENE(PCE) MG/L 0 033 = 0 04 = 0 036 = 0 029 = 0 012 = 0 074 = O 076 = 0 072 = 0 12 =

TOLUENE MG/L 001 U 001 U 001 U 001 U 001 U 001 U O01 U 001 U 001 U

TOTAL 1,2-DICHLOROETHENE MG/L 0012= O01U O01U O01U O01U O01U O01U 001U 001U

TOTAL DICHLOROBENZENES MG/L

trans-1.2-DICHLOROETHENE MG/L

trans-I,3-OICHLOROPROPENE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U O 0t U 0 01 U

MG/L 0033= 0017= 0018= 0016= 001U OO02J O003J O003J 0004J

MG/L

MG/L

MG/L O01U 001U O01U O01U O01U 001U 001U 001U 001U

MG/L 001U O01U 001U O01U O01U 001U 001U 001U O01U

TRICHLOROETHYLENE (TCE)
TRICHLOROFLUOROMETHANE

VINYL ACETATE

VINYL CHLORIDE

XYLENES, TOTAL

Repod Grouping ==> 23.Groundwater; 25*Offsda

Reid QC = Q_l_ty Contlol Sample

HY = H_rot_nd_

MW = M.o_tor We_

N = Normal sample

FO = Field DupJIcale/Ouald7 Control S_,tpla

D, DUp. Du_41ca_
WG = GrOundwater

MG/t. = mlltlgram per 11161"

U = nor'edetec_ = = defindedetection, J = esttmated detection

Contaminantde_ctad ator below labOn_OP/detcctm__11
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Table 142

RI Groundwater Ana_bc_l Data

Sampling Per/od 1996 to 2001

Rev 0 Mernph_ _:_ _ F_ PJ

Stabon Locabon ==> MW-05 MW-O5 MW_)5 MW_)5 MW_05 MW_ MW_)6 MW_6 MW-06

Sample Number ==> MW051 MW052 MW053 MW054 MW055 IvtW062 MW063 MW064 MW065
Date C_lected ==> 2./12/1996 6/21/1997 9/2711997 3/28/19°_ 10/15/199_ 6/2111997 9/2711997 3/30/199E 10/15/199_

Time Collected ==> 0 00 11 25 13 25 13 10 11 30 14 30 13 15 11 00 11 20

Sample Type ==> N N N N N N N N N

Sample Matdx ==> WG WG WG WG WG WG WG WG WG

........ Report Grouping ==> 23 23 23 23 23 23 23 23 23

1,1 .I-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHAN E

1,1,2-TRICHLOROETHANE

1,1-DICHLOROE1HANE

1,1-DICHLOROETHENE

1,2-DICHLOROETHANE

1,2_ICHLOROPROPANE

2-CHLOROETHYL VINYL ETHER

2-HEXANONE

_,CETONE

E3ENZENE

3ROMODICHLOROM_E

3ROMOFORM

BROMOMETHANE

3ARBON DISULFIDE

2.ARB ON TETRACHLORIDE

3HLOROBENZENE

3HLOROETHANE

_LOROFORM

.TJHLOROMETHANE

_s-I,2_ICH LOROETHYLEN E

;IS-I,3-DICH LOROPROPE NE

_)1BROMOCHLOROM ETHAN E

:)ICHLORODIFLUOROM ETHANE

-2THYLBENZENE

_I,P-XYLENE (SUM OF ISOMERS)

_I-XYLENE (1,3-DIMETHYLBENZENE)

vlETHYL ETHYL KETONE (2-BUTANONE)

MG/L 0 01 U

MG/L 0 01 U

MG/L 0 01 U

MG/I. 0.01 U

MG/L 0.01 U

MG/L 001 U

MG/L O01U

MG/L

MG/L 0 01 U

MG/L 0 01 U

MG/I. 0 01 U

MG/L 0 01 U

MG/L 0 01 U

MG/L 0 01 U

MG/I_ O01U

MG/LJ O01U

MG/L 001U

MG/L 0 01 U

MG/L 0CO5J

MG/I- 0.01 U

MG/L

MG/L 0 01 U

MG/L 001 U

MG/L

MG/L 001U

MG/L

MG/I_

MG/L 0 01 U

VlETHYL ISOBUTY1. KETONE (4-METHYL-2_°ENTANONE) MG/L 0 01 U
vfETHYLENE CHLORIDE MG/L 0.01 U

_)-XYLENE ( 1,2-DIM ETHYLBE NZEN E) MG/L

)-XYLENE (1,4-DIMETHYLBENZENE) MG/L

;TYRENE MG/L 001 U

001U 001U 0.01U 001U 002U 002U 001U O02U

O01U 001U 001U 001U 011= 022= 013 = 0.22=

O01U 001U 001U 001U 0007J 0GogJ 0005J O008J

001U 001U 0.01U 001U 002U 002U 001U 002U

001U O01U 0.01U 001U 002U 002U 001U 0.02U

00tU 0.01U 001U 001U 002U 002U 001U 002U

001U 001U O01U 001U 002U 002U 001U O02U

001U 0.01U 001U 001U 002U 002U 0.01U O02U

O01U 001U 001U O01UJ 0.02U 0.02U O01UJ ; 002UJ

001U 001U 001U 0.01U 002U 0.02U 001U 0.02U

001U O01U 0.01U 0.01U 0.02U 0.02U O01U 0.02U

001U 001U 0.01U O01U 0.02U 002U O01U 0._2U

001U 001U 0.01U O01U 002U 002U 001U 0.02U

0.01U 001U 001U 001U 002U 002U 001U 0.02U

001U 001U 001U 001U 0.045= 0037 = 0015= 0023=

001U 001U 001U 001U 002U 002U 001U 002U

O01U 001U 001U 001U O02U O02U 0.01U O02U

O005J 0.005 J 0G03J 0003J 0010J 0.014 J 0.006 J 001J

O01U 001U 0.01U 001U 002U 002U 0.01U O02U

001U 001U 0.01U O01U 002U 002U 00tU 002U

0.01U 001U 0.01U O01U 0.02U 002U O01U 002U

001U 001U 001U 001U 002U 002U 001U 0.02U

001U 0.01U 001U 001U 002U 002U 0.01UJ 002U

001U 0.01U 001U 0.01U 002U 002U 001U 002U

O01U 0.01U 001U 0.01U 002U 002U 0.01U 002U

001U 001U 001U

FETRACHLOROETHYLE N E (PCE)
'TOLUENE

TOTAL 1.2-DICHLOROETHENE

TOTAL DICHLOROBENZENES

trans-1,2_)ICHLOROETHENE

b'ans*1,3-DICHLOROPROPENE

TRICHLOROETHYLENE (TCE)
TRICHLOROFLUO ROM E1HAJ_E

VINYL ACETATE

VINYL CHLORIDE

XYLENES, TOTAL

Repod Group_g _> 23_J_cmdwater, 25-Offside
Field QC = Quality Control ,S_mpld

HY = Hydmpund_

MW = Molder Well

N = Nomzat sample

FO = Fmld Dup4_t e/Qualdy Contn:4Sample

D, OUp = Duplcatn

WG = Gcoundwater

MGIL = ¢mll_J_'amper Ider

U = nor_del£¢t; = = deflnde detectJon,J = _tmlated detecl¢_

detec_d at or below laboratory delsc'uo_Imut

MGIL 0096= 0048= 0089=

MG/L 001U 001U 001U

MGIL O002J O002J 0002J

MG/L

MG/L

MG/L 0.01 U 0 01 U 0 01 U

MG/L 0014= O008J 0014=

MG/L

MG/L

MG/L 001U 001U 001U

MG/L 001U 001U 001U

O01U 002U 002U 0.01U 002U

0C_5= 007= 0CO4J 0CO3J 0001J 00023

001U O01U 002U 002U 0.01U 002U

O01U 000tJ 041= 038= 015= 027=

001U 001U 0.02U 002U 001U 002U

0005J 0008,1 026= 024= 0094= 016=

001U 001U 002U 002U 001U 002U

0.01U 001U 002U 002U O01U 002U



Tablet4-2
RIGroundwaterAn_ticalData
SamplingPeriod1996to2001

702 670

Stabon Locahon ==> MW_6 MW-O7 MW_7 MW_7 MW-O7 MW_)7 MW-08 MW-08 MW_8

Sample Number ==> MW61 MW072 MW073 MW074 MW075 MW71 MW081 MW082 MW003

Dat_ Collected ==> 2/12/1996 6/2111997 9/2711997 4/2/1998!10/14/1998 2/12/1996 2/19/199E 6/2111997 9/26/199

Time CoUected ==> 000 1030 1030 732 1620 000 0CO 11 10 1330

Sample Type ==> N N N N N N N N N

Sample Matrix ==> WG WG WG WG WG WG WG WG WG

Re Grou ] ==> 23 23 23 23 23 23 23 23 23

1,1.1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,I-DICHLOROETHANE

I,I-OICHLOROE1HENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

2-CHLOROE]HYL VINYL ETHER

2*HEXANONE

_,CETONE

3ENZENE

3ROMODICHLOROMETHANE

3ROMOFORM

3ROMOMETHANE

3ARSON DISULFIDE

_ARBON TETRACHLORIDE

3HLOROBENZENE

3HLOROETHANE

MG/( 0 01 U

MG/L 016 =

MG/I. O007J

MG/L 0 01 U

MG/L O 01 U

MG/L 001 U

MG/L O01U

MG/L

MG/L 0 01 U

MG/L 0 01 U

MC.#L O 01 U

MGv'L O 01 U

MG/L O01U

MG/L 001 U

MS/L; O01U

MG/L 0027 =

MG/L 0 01 U

MG/L 0 01 U

001U 0002J 0CO2J 001U 0002J 0002J 0.01U 0002J

001U 001U 001U 001U 001U O01U 001U 0OlU

001U 0OlU 001U 001U 001U 001U 0.01U 0OlU

0001J 0002J 0002J 0001J 0002J 0002J 001U 0001J

0026= 005= 0047= 0025= 0054= 0026= 0012= 0.02=

O01U O01U O01U O01U OOlU O01U O01U O01U

001U 001U O.OlU 001U 0OlU 001U 001U O01U

O01U 001U 001UJ 001U 001U 0OlU 001U 001U

001U 001U 001UJ 0OlUJ 001U 0OlU O.01U 001U

001U 001U 001U 001U O01U 001U 0.01U 001U

001U 001U O.01U 0OlU 001U 001U O01U 001U

001 U 001 U 0.01 U 001 U 001 U 001 U O01 U 0.01 U

001U 001U 001U 001U 001U 001U 001U 0.01U

001U 001U 001U 001U 001U 001U 001U 001U

001U 001U 001U 001U 001U 001U 001U 001U

001U 001U 001U 001U 001U 001U 0.01U 001U

O01U O01U 001U OOlU 001U 001U O01U 001U
.3HLOROFORM

3HLOROMETHANE

:is-1,2*DICHLOROETHYI_ENE

:iS_1,3"DICHLOROPROPENE

)IBROMOCHLOROMETHANE

DICHLORODIFLUOROMETHANE

ETHYLBENZENE

M,P-XYLENE (SUM OF ISOMERS)

M-XYLENE (1,3-DIMETHYLBENZENE)

METHYL ETHYL KETONE (2-BUTANONE)

MG/L 001 = O008J 0009J O002J O007J O005J O01U O01U O01U

MC_L O01U 001U O01U O01U 001UJ O01U O01U O01U OOlU

MG/L

MG/L 001U O01U 001U 001U 001U 001U 001U 001U 001U

MGIL O01U 001U O01U 001U O01U O01U 0.01U O01U O01U
MG/L

MG/L O01U O01U O01U 001U O01U O01U O01U O01U 001U
MG/L

MG/L

MG/L OOlU O01U O01U ! 001UJ O01U O01U 001U O01U O01U

METHYL ISOSUTYL KETONE (4*ME]HYL-2-PENTANONE) MG/L O01U O01U O01U O01U 0OlU 001U O01U O01U O01U

O01U O01U 061U O01UMETHYLENE CHLOR[DE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U

O-XYLENE (1,2-DIMETHYLBENZENE) MG/L

P-XYLENE (1,4_)IMETHYLSENZENE) MG/L

STYRENE MG/L O01U 001U O01U O.01U i O01U I O01U 001U 001U O01U
TETRACHLOROETHYLENE(PCE) MG/L 0 01 U 0 032 = 0 082 = 0 078 = 0 047 = 0 051 = 0 026 = 0 016 = 0 027 =

TOLUENE MGIL 001U 001U O01U O01U O01U O01U 001U O01U O01U

TOTAL 1,2-DICHLOROETHENE MS/I_ 02= O01U O01U O01U 0OlU O01U O01U O01U O01U

TOTAL DICHLOROBENZENES MG/L

b'ans-1,2-DICHLOROETHENE MG/L

trans-I,3-OICHLOROPROPENE MG/L O01U 001U O01U 001U O01U 001U 001U 001U 001U

TRICHLOROETHYLENE (TCE) MG/L 013= 0016= 0032= 0031= OO21= 0026= 0014= O009J 0013=

TRICHLOROFLUOROMETHANE MG/L

VINYL ACETATE MC_L

VINYL CHLORIDE MG/L 001U O01U 001U 001U 001U 001U O01U O01U 001U

XYLENES, TOTAL MG/L 0OlU 001U OOlU 001U 001U O01U 001U O01U OOlU

Report C.roup_g =--_ 23.Gm,Jnowster; 25-Offs_e

Field QC = QuatRyControl Sample

HY = Hydmpunch

MW = Monlto¢WeM

N = NcCmalsample

FD = Fte4dDtCqcca_e/QUalltyConv_ Sample

0, DUP = DtCbcate
WG a Gfl_Jnd_vatet

MGA. = milligram pot IltOr

U = norl*dedect.= a de_inltodotectK_. J = estrmaled d@te¢_o_

Co_ttam_anl dolected 81or belOW'labc_mtcqyde_ hmit



702

Table 14-2

RI Groundwater Analy_cal Data

S=np0ng Pedod 1996 Io 2001

Rev O Memph_ OepotDunnReld RI

Stetmn Locabon ==> MW_)8 MW_38 MW-09 MW-09 MW_9 MW_9 MW-09 MW-IO MW-IO

Sample Number ==> MW084 MW085 MW092 MW093 MW094 MW095 MW91 MWI01 MW102

Date Cogected ==> 3/30/199_ 10/13/199_ 5/20/1997 9/26/1997 3/26/1998 10/14/1998 2/1111996 2/13/1996 6/21/1997

Time Collected ==> 950 tl 55 1030 1050 1345 1502 OCO 000 905

Sample Type ==> N N N N N N N N N

Sample Matrix ==> WG WG WG WG WG WG WG WG WG

Re Gmu I ==> 23 23 23 23 23 23 23 23 23

1,1,1-_RICHLOROLCl_ANE MG/L OOOIJ 0002J 0.01U O01U 001U O01U 0.01U 0003J 004U

1,1,2,2-TETRACH LORO ETHANE MG/L 0002J 001U 0.01U 001U 001U 001U 0.01U 0.012= 0024J

1,1,2-TRICH LOROETHANE MG/L 001U 0.01U 0.01U 001U 001U 001U 0.01U 001U 004U

1,1-DICHLOROETHANE MG/L 0 001 J 0 001 J 0.01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 002 J 0 04 U

1,1_ICHLOROETHENE MG/L 0019= 0022= 0.CO2 J 0001J 0001J 001U O001J 0048= 0048=

1,2-OICHLOROE1HANE MG/I_ 0 01 U 0 01 U 0.01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 001 J 0 04 U

1,2-DICHLOROPROPANE MG/L 001U 001U 0.01U 001U 001U 001U O01U 001U 0.04U

2-CHLOROETHYL VINYL ETHER MG/L

2-HEXANONE MG/L 001U 001U 001U 0.01U 001U 001U 001U O01U 0.04U

ACETONE MG/L 001UJ 0.01UJ 001U 0.01U 001U 001UJ 001U 001U 0.04U

BENZENE MG/L 001U 0.01U 001U 001U 001U 001U 001U 001U 004U

BROMODICHLOROME1HANE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0.01 U 0.01 U 0 01 U 0 04 U

BROMOFORM MG/L 0 01 U 0.01 U 0 01 U 0 01 U 001 U 0 01 U 0.01 U 0 01 U 0 04 U

BROMOMETHANE MG/L 001U 001U 001U 0.OlU 001U 001U O.OlU 001U 004U

CARBON DISULFIDE MC./L 0001J 001U 001U 001U O.01U 001U 0.01U 001U 004U

CARBON TETRACHLORIDE MG/Li 0.01U 001U 0008J 0001J 0003J 0005J 0002J O.CO3 J 0008J

CHLOROBENZENE MG/L 0.01U 001U 001U 001U 001U 001U 001U O01U 004U

CHLOROETHANE MG/I_ 0.01U 001U 001U 001U 0.01U 001U 001U 001U 004U

CHLOROFORM MG/L 001U 001U 0005J 001U 0002J 0004J 0002J 0014= 006=

CHLOROMETHANE MG/L 0 01 U 0.01 U 0 01 U 0 01 U 0 01 U 0 01 UJ 0 01 U 0 01 U 0 04 U

cns-1.2-D_CHLOROETHYLENE MG/L

cis- 1,3*DICHLOROPROPEN E MG/L 001U 001U 001U 001U 001U 0.01U 001U 001U 004U

)IBROMOCHLOROMETHANE MG/L 001U 0OlU 001U O01U 001U 00tU 001U 001U 004U

DICHLORODIFLUOROMETHANE MG/L

ETHYLBENZENE MG/L 001U 001U 0.01U 001U 001U 001U 001U 0.01U 004U

_I,P-XYLIEN E (SUM OF ISOMERS) MG/L

M-XYLENE (1.3-DIMETHYLBENZENE) MG/L

_4E'IHYL ETHYL KETONE (2_BUTANONE) MG/I_ 001UJ 001U 001U 001U 001U 001U 001U 0.01U 004U

_E'fl'WL ISOBUTYL KETONE (4-METHYLo2-PENTANONE) MG/L 001U 001U O01U 0.01U 001U 001U O01U O01U 004U
_tETHYLENE CHLORIDE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0.04 U

D-XYLENE (1,2_)IMETHYLBE NZENE) MG/L

_oXYLENE (1.4_)IMETHYLBENZENE) MG_'L

"3TYREN E MG/L 0 01 U

rETRACHLOROETHYLENE(PCE) MG/L 0 024 =

tOLUENE MG/I. 0 01 U

rOTAL 1,2-OICHLOROETHENE MG/L 0 01 U

rOTAL DICHLOROBENZEblES MG/L

rans-I,2-DICHLOROETHENE MG/L

rafts-1,3-DICHLOROPROPENE MG/L 0 01 U

rRICHLOROETHYLENE (TCE) MG/L 0 012 =

FRI CH LOROFLUOROM ETHAN E MG/L

JINYL ACETATE MG]L

/INYL CHLORIDE MG/t_ 0 01 U

(YLENES, TOTAL MG/L 0 01 U

Repo_ Gcoupqng=--> 23_<_:undwAter;

F'mbdQC = Ou_ey Cor¢_ samp_

HY = Hydcopundl

MW = Mo_ndorWelt

N = Nccmal sample

FD = Field Oup4K_a_e/QualltyCo41bo4Sarilple

D, DUP = Ouplmate
WG = Gmtmdwater

MG/L = _kgram per I=ter

U = _t_c_ = = definde detecb0o. J = est=matedde_

Cor._mma_t detected at or below PaboratoP/detcct_q I=_

001U 001U 001U O.01U O01U 001U OOlU 0.04U

0033= 0007J 0004J 0.003 J 0006J O01U 01= 011=

001U 001U 001U 001U 001U 001U O01U 004U

001U 0.01U O01U 001U 001U 001U 011= 028=

001U 0.01U 001U O01U 001U 0OlU O01U 004U

0016= 0.006 J 0002J 0002J 0004J O002J 025= 045=

0OlU 001U 001U 001U 001U 001U O01U 004U

0.01U 001U 001U 001U 001U O.01U 001U 004U



Table 14-2

RI Groundwater Analytical Data

Samp_ng Period 19961o 2001

Rev OMen_i_s _p_ _n Re_ RI

703 G73

Stabon Location ==_ I MW-1O MW-10 MW*10 MW-11 MW-11 MW-11 MW-11 MW-11 MW-12

Sample Nunfoer ==, I MWl03 MW104 MWl05 MW111 MW112 MWl13 MW114 MVV115 MW121

Date Collected ==> 9/26/1997 3/28/199E 10/141199E 2/12/1996 6/2111997 9/2711997 3/28/1998 10/15/1998 2/13/199_

Time Coltected ==> 15 30 13 46 16 30 0 00 12 35 15 20 9 30 15 00 6 60

Sample Type ==_ N N N N N N N N N

Sample Matdx ==_ WG WG WG WG WG WG WG WG WG

_'_ _ .... Re G r_pm ==> _23 23 __23 23 23 23 ___23 23 23

1.1,1-TRICHLOROETHANE MCdL 0 004 J O 002 O 001 J 0 01 U 0 01 U 0 02 U O O 1 U 0 01 U O 05 U

1,1.2,2oTETRACNLOROETHANE MG/L 0002J 001U 0002J 0004J 0009J 0049= 0002J 0016= 013=

1.1.2-TRICHLOROETHANE MG/L 0 01 U O 01 U O 01 U 0 01 U O 01 U 0 02 U 0 01 U 0 001 J O 05 U

1.1-DICHLOROETHANE MG/L 0003J 0002, 001U 001U 0OlU 0.02U 001U 00tU 005U

I,I-DICHLOROETHENE MG/L 0 072 = 6041 = 0 019 = 0 01 U 001 U 0 02 U 0.61 U 0.01 U 0 09 U

1.2_DICHLOROEIHANE MGIL 0C02J 001U 001U 001U 001U 002U 001U 001U 005U

1,2-DtCNLOROPROPANE MG/L 001U 0OlU 001U 001U 001U O02U 001U 001U 005U
2-CHLOROETHYL VINYL ETHER MG/L

2-HEXANONE MG/L 0.01U 001U 001U 001U 001U 002U 001U 0.01U 005U

ACETONE MCVL OOlU O01U 0OlUJ 001U 001U OO2U 001U 0.01UJ 0.05U

BENZENE MG/L 001U 001U 0.01U 0.01U 001U 002U 001U 001U 005U

BROMODICHLOROMETHANE MG/L 0 01 U 0 0t U 0 01 U O 01 U 0 01 U 0 02 U 0 01 U 0 01 U 0 05 U

5ROMOFORM MG/L 001U 001U 0.01U 001U 001U 002U 001U 001U 005U

E3ROMOMETHANE MC-/L 001U 001U 0.01U 0OlU 001U 002U 001U 001U 005U

P-.ARBON DISULFIDE MG/L 0,01 U O 01 U 0 01 U 0 01 U 0 01 U 0 02 U 0.01 U 0 01 U 0 05 U

3ARBON TETRACHLORIDE MG/L 0.01 U 0 01 U 0 003 J 0.001 J 001 U 0 02 U 0 01 U 0 01 U 0 05 U

3HLOROBENZENE MG/I_ 001U 001U 001U O01U 001U 002U 001U 001U 005U

3HLOROETHANE MG/L O01U 001U 001U 001U 0.01U 002U 001U 00tU O05U

3HLOROFORM MG/L 001U 0001J 0017= 0002J 0002J 0004J 00023 0 (X)3 J O05U

3HLOROMETHANE MG/L 0.01 U O 01 U 0 01 UJ 0 01 U O 01 U 0 02 U 0 01 U 0 01 U 0 05 U
_s*1,2_)ICHLOROETHYLENE MG/L

:i_I.3-OICHLOROPROPENE MG/L 0 01 U 001 U 0 01 U O 01 U 0 01 U 0 02 U 0 01 U 9 01 U 0,05 U

_)IBROM OCH LOROM ETHAN E MG/L OOlU O01U OOlU OOlU 001U 0O2U OOlU O01U OOSU
_ICHLORODIFLUOROMETHANE MG/L

.=THYLBENZENE MG/L 0 01 U 001 U 0 01 U 0 01 U 0 01 U 0 02 U 0 01 U 0 01 U 0 05 U
_t.P-XYLENE (SUM OF ISOMERS) MG/L

_4-XYLENE (1,3*DIMETHYLBENZENE) MG/L

_ETHYL ETHYL KETONE (2-BUTANONE) MG/L 001U 00023 001U 001U 001U O02U 001U 001U 005U

VIETHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE MG/L 0OlU 0.01U 001U 001U 001U 002U 001U 001U 005U

VlETHYLENE CHLORIDE MCVL 0 01 U 001 U 0 01 U 0 01 U 0 01 U 0 02 U 0 01 U 0 01 U 0 05 U
;O*XYLENE (1,2-DIMETHYLBENZENE) MCqL

P-XYLENE (1,4-DIMETHYLBENZENE) MG/L

STYRENE MG/L 001U O01U 001U 001U 0OlU 0O2U 0OlU 001U 005U

TETRACHLOROETHYLENE(PCE) MG/I. 018 = 01 = 0064= 0016= 001= 00193 0005J 0015= 0012J

TOLUENE MCVL 001U 001U 001U 001U 001U 002U 001U 001U 005U

TOTAL 1.2-DICHLOROETHENE MG/L 001= 0009J 012= 0041= 0034= 02= O008J 0084= 0059=
TOTAL DICHLOROBENZENES MG/L

trBns-I,2-DICHLOROETHENE MG/L

trans-I,3-DICHLOROPROPENE MG/L 001U 001U 001U 001U 001U 002U 001U 001U 0O5U

TRICHLOROETHYLENE (TCE) MG/L 01 = 0063= 0.19= 0046= 0038= 024= 001 = 011= 065=
TRICHLOROFLUOROMETNANE MS/1.

VINYL ACETATE MGIL

VINYL CHLORIDE MG/L O01U 001U O01U 001U 001u O02U 0OlU 0OlU 005U

XYLENES, TOTAL MG/L 001U 001U 001U OOlU 001U O02U 001U 001U OO5U

Report _'c, upm9 ==> 23-GrocJndwater 25_Hfslte

Field QC = Ouahty Contre4Sar'ApkJ

Hy = Hycimpunch

MW = Mcn=_c¢Wel)

N u Nc_J _an_e

FD = F'v_ldDup_lcata/Quah_yCcn_'ol Sample

D OUP = Oupl_to
WG = G_r_undwwer

MG/t = mlthgmmper liter

U = _tec L _ i detroit8 clotecbon,J = est m_atacidetect_n

Cofltammant detected at o_ below laboratc_ det_bon IWnd
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Table t4-2

P.I Groundwater Anatybcal Data

Samp_ng Pened t 996 to 200t

P,ev OMemph_sDepot D_n Re_ RI

Stabon Locaben ==>

Sample Number ==>
Date Coqected ==>

Time Collected ==>

Sample Type ==>

Sample MatE< ==>

Report Groupm_ ==>

1,1,1-TRICHLOROETHANE MG/L

1,1,2,2-TE_RAC HLOROETHAN E MG/L

1,1.2-TR[CHLOROETHANE MG/L

1,1-DICHLOROETHANE MG/L

I.I_ICHLOROETHENE MG/L

1,2_ICHLOROETHANE MG/L

1,2*DtCHLOROPROPANE MG/L

2_HLOROEI_IYL VINYL EI_ER MG/L

2-FIEXANONE MG/L

ACETONE MG/L

BENZENE MG/L

BROMOOICHLOROMETHANE MG/L

BROMOFORM MG/L

BROMOMETHANE MG/I_

CARBON DISULFIDE MG/L

CARBON TETRACHLORfDE MG/L

CHLOROBENZENE MG/L

CHLOROETHANE MG/L

CHLOROFORM MG/L

CHLOROMETHANE MG/L

CtS-I,2-OICHLOROETHYLENE MG/I.

cis-1,3-DICHLOROPROPENE MG/L
DIBROMOCHLOROMETHANE MG/L

DICHLORODIFLUOROMEiTHANE MG/L

ETHYLBENZENE MG/L

M,P-XYLENE (SUM OF ISOMERS) MO/L

M-XYLENE (1,3-OIMETHYLBENZENE) MG/L

METHYl_ ETHYL KETONE (2=BUTANONE) MG/L

METHYL ISOBUTYL KETONE (4-METHYL-2_ENTANONE) MG/L
METHYLENE CHLORIDE MG/L

O*XYLENE (1.2-DIMETHYLBENZENE) MG/L

P-XYLENE (1,4-DIMETHYLBENZENE) MG/L
STYRENE i MG/L

TEl RACHLOROETHYLEN E(PCE ) _ MO/L

TOLUENE MG/L

TOTAL 1.2-DICHLOROE]HENE MO/L

TOTAL DICHLOROBENZENES MG/L

_afls-1,2-DICHLOROETHENE MG/L

_ans-1,3-D]CHLOROPROPENE MG/L

TR[CHLOROETHYLENE (TCE) MG/L
TRICHLOROFLUO ROMETHANE MG/L

VINYL ACETATE MG/L

VINYL CHLORIDE MG/L

KYLENES, TOTAL MG/L

RBpottGr_lpmg _> 23-Gl_0_cdwater, 25-Oflslte
Fmld QC = QuaStyConbot Samp_

HY = H_pun_

MW = MonitorWell

N = Normal samp4e

FD = Field DupL_cat_QualltyControl Sample

D, DUp = Ouplcate

WG = Groundwater

MGII_ = m_lgram per liter

U = nocPdetect.= = deFwdedetec_on, J = estJmateddetect¢_

Contaminant detec_d at c¢ below _oratocy de_ hrmL

MW-12 MW-12

MW122 MW123

6/2111997 9/2711997

13.30 1030

N N

WG WG

23 23

04U 025U

0.54= 048=

0.4U 025U

0.4U 025U

04U 0.25U

04U 0.25U

04U 025U

04U 025U

04U 02.5U

0.4U 025U

04U 025u

04U 025U

04U 025U

04U 0.25u

04U 025U

0.4 U 0.25 U

04U 025U

04U 025U

0.4U 025U

04U 025U

04U 025U

04U 025U

041U 025U

04U 025U

0AU 025U

04U 025U

0074J 0044J

04U 025U

035J 022J

04U 025U

59= 38=

0.4U 025U

0054J 025U

MW-12 MW*12 MW-12 MW-12 MW-13 WNV-13

MW124 MW124B MW125-B MW125 13-77_3F] MW13-79_5FT
3/30/1998 3/30/1998 10/14/1998 10/1411998 1/8/2001 118/2001

1025 000 1230 1225 1005 1000

N N N N N N

WG WG WG WG WG I _G

i n23 23 23

01U O.17U 001U 001U 0.001U 0001U

0.22= 054= 0027= 002= O001U 0001U

O.1U 0.17U 001U 001U O001U 0001U

OlD 017U 0OlU 001U O001U 0001U

01U 017U 001U 001U 0001U 0001U

01U 017U O.01U O01U 0.001U O001U

01U 017U O.01U O01U O001U O00tU

0.1U 0.17U 001U 0OlU 0005U 0CO5U

0 1 UJ 0 17 UJ 0.01 U 0 01 U 0005 U 0.005 U

01U 017U 001U 001U 0.001U 0.001U

0.1U 017U 001U 0.01U 0001U 0001U

01U 017U 001U 0.01U 0001U 0001U

01U 017U 001U 001U 00004 J 0001U

01U 017U 001U 001U 0001U O001U

01U 017U O.OlU 001U O001U 0001U

01U 017U 001U 001U 0001U 0001U

01U 017U 0.01U 001U 0001U 0001U

0.1U 017U 001U 001U 0001U 0Q01U

01U 0J7U 001U 001U 0001U 0001U

0001 U 0.001 U

0.1U 0.17U 001U 001U 0001U 0.001U

0.1U 017U 001U 001U 0001U 0001U

OlU 017U 001U 001U O001U 0001U

0002U 0002U

01UJ 0.17 UJ O01U O01U 0005U 0005U

01U 017U 001U 001U O005U 0005U

01U 017U 001U O01U 0001U 0001U

0001U 0(_IU

01U 0.17U 001U O01U 0001U 0001U

0.022 J 0.051J O002J 0002J 0001U 0COIU

01U 0.17U 001U 001U OCOIU 0001U

0.087 J 02= 0009J 0CO8J

0.001 U 0 001 U

01U 017U 001U 001U 0.001U 0001U

1.3= 32= 016= 0.14= 0001UJ 0001UJ

OlD 017U O01U 001U 0.C01U 0.001U

01U 017U 0OlU 001U
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Table 14-2

RI Groundwatat AnaJyt]cal Data

Sampling Pe_ 1996 to 2001

Rev OMemphb OepotOunnReld RI

Statson Locabon ==> M_'-13 MW-13 MW-13 MW-I: MWo13 MW-14 MW-14 MW-14

SampleNumber==> MW131 MW132 MW133 MW134 MW135 MWo14-Y2Q1 MWo14-Y2Q3;MW-14-Y2Q4

Date Collected ==> 2/12/1996 5/20/1997 9/26/1997 3/26/199_ 10/15/1998 2/16/2000 8/24/2000 11/612000

Time Collected ==> 0(30 1220 1535 1610 1615 1300

Sample Type ==> N N N N N N

Sample Matrix ==> WG WG WG WG WG WG

Report Grouplncj ==> 23 23 23 23 23 23

1,1 ,loTRICHLOROETHANE

1,1,2,2*TETRAC H LORD ETHAN E

1,1,2-TRICHLOROETHANE

1.1 -DICHLOROETHANE

1,1-DICHLOROETHENE

1,2/DICHLOROETHANE

1.2-DICHLOROPROPANE

2-CHLOROETHYL VINYL ETHER

Z-HEXANONE

_,CETONE

3ENZENE

3ROMODICHLOROMETHANE

3ROMOFORM

3ROMOMETH,MqE

3ARBON DISULFIDE

.3ARB ON TETRACMLORIDE

.3HLOROBENZENE

._HLOROETHANE

._HLOROFORM

_.HLOROMETHANE

cls-1,2-DICHLOROETHYLENE

c_s-1,3"-DICHLOROPROPENE

DIBROMOCHLOROMETHANE

DICHLOROOIFLUOROMETHAN E

ETHYLBENZENE

M,P-XYLENE (SUM OF ISOMERS)

M-XYLENE (1,3-DIMETHYLBENZENE)

METHYL ETHYL KETONE (2-BUTANONE)

MG/L 001U

MG/I. 0001J

MG/L 0 01 U

MG/L 0 01 U

MG/t. 0 01 U

MG/L 001U

MG/L 001U

MG/L

MGIL 0.01 U

MG/L 0 01 U

MG/L 0 01 U

MG/L 001U

MG/L 0 01 U

MG/L 0 01 U

MG/_. 0 01 U

MG/L 0 01 U

MG/L 001U

MG/L 001U

MCdL 001 U

MG/L 0 01 U

MG/L

MG/L 0 01 U

MG/I. 001U

MCdL

MGIL 0 01 U

MG/L

MG/L

MG/L 0 01 U

METHYL ISOBU'P(L KETONE (4-METHYL-2-PENTANONE) MG/L 0 01 U

METHYLENE CHLORIDE MG/L 0 01 U

O'XYLENE (1,2"DIME'I_YLSENZENE) MG/L

P-XYLENE (1,4-DIMETHYLSENZENE) MG/L

STYRENE MG/L 0 01 U

001U 001U 0.01U 001U 0.001U

001 U 001 U 001 U 001 U 0001 U

001U 001U 001U 001U 0001U

001U 001U 001U 0OlU 0001U

001U 001U 001U 0.OlU 0001U

001U 001U 001U 001U 0001U

001U 00tU 001U 001U 0001U

10 45 14 20

N N

WG WG

23 23

0.001 U 0 001 U

0001 UJ 0001 U

0001U 0001U

0001U 0001U

0001U 00OlU

0001U 0001U

0001U O001U

TETRACHLOROETHYLENE(PCE)
TOLUENE

TOTAL 1,2-D[CHLOROETHENE

TOTAL DICHLOROBENZENES

trans-1,2-D]CHLOROETHENE

trans-1,3_ICHLOROPROPENE

TRICHLOROETHYLENE (TCE)

TRICHLOROFLUOROMETHANE

VINYL ACETATE

VINYL CHLORIDE

>C(LENES. TOTAL

Rep,P,_G¢oupblgs=> 23_roundwate_ 2_t e

Reid CC s O_hty Control Sample

HY = Hydropunch

MW = Mo_tor W¢_I

N = No_rnaJsample

FD = _lO Dupl_totQuohty Control Sample

D, DUP = Dupllcata
WG = Groundwater

MG/L = mJlltgram per htet

U = nofpOotect, = _ d6flnlte 0etec_on, J = esti_latsd d_tectJC_l

Contammsnt detscte0 al or be_w tabomtc_ydat_*'bonbrad

MC_L 0OO5J 0007J

MG/L 0 01 U 001 U

MG/L 0 01 U 001 U

MG/L

MG/L

MG/L 0 01 U 0 01 U

MG/L 0002J 001U

MG/L

MG/L

MG/L 001U 001U

MG/L OOIU O01U

001U 001U 001U O01U 00O5U 0005U 0005U

001U 001U 001U 001UJ 002U 002U 002U

0OlU O01U O01U 0OIU 0001U 0001U O001U

001U 001U 001U 001U 0 (XI1U 0001U 0001U

001U 0OlU 001U 001U 0001U 0001U 0001U

001U 001U 001U 001U 0O01U 0001U 0.C01U

0.01 U 0 01 U 0 01 U 0 01 U 0 001 U 0 001 U 0.001 U

0.01 U 001 U 001 U 001 U 0001 U 0001 U 0001 U

O01U O01U O01U 061U O001U O001U O001U

001U 001U O01U 0OlU 0001U 0001U O001U

001U 001U 001U 001U O001U 0001U 0001U

O01U O01U O01U O01U O001U O001U O001U

0001U 0001U 0001U

001U 001U 001U 001U 0001U 0O01U 0001U

001U O01U O01U 001U 0001U 0001U 0001U

001U 001U 001U 001U 0001U O001U 0001U

0001U

0001U 0001U

001U 001U 001U O01U 0O2U 002U 002U

001U O01U O01U 001U 0005U 0005U 0005U

001U O01U 001U 001U 0005U 0005U 0005U

0001U 0001U 0001U

0001U 0001U

0OlU 001U 001U 0OlU 00OIU 0001U 0001U

0008J 0002J 0003J 0001U 0001U 0001U

001U 001U 001U 0001U 0001U 0001U

001U 001U O01U

0 001 U 0 001 U 0 001 U

001U 001U 001U 0001U 0,001U 0001U

0OlU 001U 0OlU 0001U 0 001UJ O001U

O02U

001U 001U 001U 0001U

0OlU 001u OOlU

002u 002u

0 001 U 0 001 U
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Tm_ll 14-2

Sa_g_g Pedod 1_4 to 2001

star:on Lccatmn = == I MW14 M'W-14 MW14 M'VV- 14

Sample Nmn_ =; > ' M:W- 14 MW14_S, MW14 MW141

DateColrectod=*_ 5t18r2_ 11117/199 11/17/19_ 2/11/199

Trine C_k_c_ed ==> 9 25 O CO 0 CO 0 CO

Sarnl:4e TyI>e =-, N N N N

Sampio MaW, x ==> WG WG WG WG

1.1,1- T RICH LORC_ "IHAN E MC,,_ O 001 t. 0 001 U 001--'-'--'U" 001"--'--'_"
1.1.2 2-1 t I _CHLOROE13_ANE

I.I.2-TRICHLOROETHANE

1.1 -DICHLOROEI_fANE

I. 1-DICHLORCHETHENE

124:HCI'¢OROETHANE

1.2-DICHLOROPROPANE

!-CHLOROEIHYL V1N_I. ETHER

_4_£XANONE

ACETONE

BENZENE

BROMOOICH_OROMETHANE

BROMOFORM

BROMOME1HANE

CARBON DISULFIDE

CARBON I _Im<ACHLORtDE

CHLOROeJENZENE

CHLOROETHANE

CHLOROFORM

CHLORC_E THANE

c_s-1,2_ICHLOROETHYUENE

cts- 1,34:)JCH L ORO PROPIENE

DIBROMOCHLOROMETHANE

DI C HLORO DIF LUORO M ETHAN1E

ETHYLBENZENE

Vl P-XYI.ENE (SUM OF (SOMERS)

_XYLENE (1.3-DtME'n_YLSENZE NE)

',tETHYL ETHYL KETONE (2-BUTAJqONE)

_ETHYL ISOBUTYL KETONE (4 -M ETHYL .2 _OE NTANON E
_E'ndYLENE CHLORIDE

3-XYI_EN_ ( 1.2-DIM ETHYt_BE NZENE )

_-XYLENE (1.4_IME_WLBENZENE)
3TYREN£

FETRACH LOROE'THYL ENtE( PCE )
TOLUENE

TOTAL 1.2-DICHLOROETHENE

TOTAL D[CHLOROBE NZFJ_ES

_"ans -1 2_ICHLOROETHEN£

Va_ s- 1.3-DICH LOROPROPEN E

TRICHLOROEIHYLENE (TCE)
IRICHLOROFLUOROM£THANE

VINYL ACETATE

VINYL CHLORID£

XYLENES T TOTAL

W( - Hyd.qpunc_

MW • Mon*t_ Well

MG,'I 0 C_1 _, 0001U 001U 001U

MGA 00011_ O001U 001U 001U

MC-,A 0CO11_ 0 (X)I U 001U 001U

MC, A O COltJ 0 (X)I U 001U 001U

MG,q. 0001U 0001U 001U 001U

MG,4. OCOlU O001U 001U 001U

MGA 0001 U

MGA I(X)5 U 001U O01U

MG4. D02U O01U 001U

MC,A. i001U 0.001U 001U 001U

ICOIU 0001U 001U 001U

M G,n.- 1001U 0001U 001U 001U

MC_. _CO1U 0001U 001U 001U

_COIU 001U 0OlU

MG41. IC01U 0_01U 001U O01U

MGtL ,CO1U 0COIU 001U 001U

'001U 0001U 001U 001U

MG,q_ C01U 0001U 001U O01U

MG/L 001U 0001U O01U 001U

MG/L 001 U

MG/1. 001U 0C01U 001U 001U

MG/L O01U 0001U 001U 001U
MG.q_ 0001 U

MG_ 0CO1U 0C_IU 001U 001U

MG/1. 0 001 U

MG,"L 0001 U

MGA. 002U 001U 001U

MG/_ OC05U O01U O01U

MG/1. OO_SU 0001U 001U 0OIU

MC._I. 00(_1U 0COIU

M C,,4. 0CO1U

MG41. 0COIU 001U 001U

MG/I_ 0001U 0001U 001U 001U

0C_IU 0001U 001U 001U

_G/1. 001U 001U
_G.q. 0 091 U

_AG4. 0001U 0COIU

_AG,,1. 0CO1U 0001U 001U 001U

rIG41. 0CO1U 00_IU 001U 001U

_ C,.'L : 0 001 U

_,.:_1. I 002U

_.q- I 0CO1U 0COfU 001U 001U

v_CUL] 001U 001U

M'W-I_ MW-14

M',N14; MW143

_I_1_ _4/19<J

1445 1500

N N

WG WG

001U 001U

001U 0OlU

001U 001U

001U 001U

001U 001U

001U 001UJ

001U 001U

001U 001U

001U 001U

001U 0OlU

001U 001U

O01U 001U

001U 001U

001U 001U

0C_IJ 001U

0OIU 001U

001U 001U

001U 001U

OOlU O01U

001U 001U

001U 001U

001U 001U

001U 0CO2J

001U 001U

001U 001U

001U 001U

001U 001U

001U 0OlU

O01U 001U

001U 001U

00iU 0001J

_)01U 0OlU

301U O01U

MW-I_ MW-14

M'4Vl 4, MW14_

3,"25/19_ 10/1_19 _

1439 10GO

N N

WG WG

2.____3

001U 001U

001U 001U

001U 001U

001U 001U

091U 001U

001U O01U

001U 001U

001U 001U

001U 001UJ

001U 001U

001U 001U

001U 001U

001U 001U

001U 001U

001U 001U

001U 001U

001U 001U

001U 001U

001U 001U

001U 001U

001U 001U

001U 001U

001U 001U

001U 001U

001U 001U

001U 001U

001U O01U

001U 001U

001U 001U

001U 001U

001U 0001J

D01U 001U

001U 001U



Tab_14-2
PJGroui_caterAnaly5calData
SamplingPeriod1996to2001
R_v 0/_s De_t D_z_ _ PJ

702 6."6

Slabon Location ==>

Sample Number ==>

Date Collected ==>

Time Collected ==>

Sample Type ==>

Sample Mamx ==>

Report Groupin 9 ==>

1,1 ,loT_CHLOROE_I_IE MC_L

1,1.2,2- I t: I ;'<ACHLOROETHANE MG/L

1,1,2-TRICHLOROETHANE MG/L

1.1-DICHLOROETHANE MG/L

1,1-OICHLOROETHENE MG/L

1,2-DICHLOROETHANE MG/t

1,2_ICHLOROPROPANE MG/L

2-CHLOROETHYL VINYL ETHER MG/L

2-HEXANONE MG/L 0005 U

ACETONE MG/L 0 05 U

BENZENE MG/L O 001 U

SROMOD_CHLOROMETHANE MG/L 0 001 U

BROMOFORM MG/L 0.001 U

BROMOMETHANE MG/L 0001 U

CARBON DISULFIDE MG/L 0001 U

CARBON TE1RACHLORIDE MG/L 0 0279 =

CHLOROBENZENE MG/L 0 001 U

CHLOROETHANE MC_L 0 001 U

CHLOROFORM MG/L 0308 =

CHLOROMEIHANE MG/L 0 001 U

cls-1,2-DICHLOROETHYLENE MG/L 0 00596 =

CdS-I,3-DICHLOROPROPENE MG/L I 0001 U

D[BROMOCHLOROMETHANE MG/L ! 0 001 U

DICH LORODIFLUOROME]HANE MG/L

ETHYLBENZIENE MG/L 0001 U

M,P-XYLENE (SUM OF ISOMERS) MG/L

M-XYLENE (1,3"DIMETHYLBENZENE) MG*q. 0001 U

METHYL ETHYL KETONE (2-BUTANONE) MG/L O 02 U

METHYL ISOBUI"YL KETONE (4-METHYL-2=OENTANONE) MG/L 0005 U

METHYLENE CHLORIDE MG/L

D-XYLENE (1,2-DIMETHYLBENZENE) MG/I. 0 001 U

_-XYLENE (I,4-DIMETHYLBENZENE) MG/L 0 001 U

3"i_'RENE MG/L 0001 U

rETRACHLOROEIHYLENE(PCE) MG/L 000475 =

tOLUENE MG/L 0.001 U

tOTAL 1.2-DICHLOROETHENE MG/L

rOTAL DICHLOROBENZENES MG/L

rafts-1,2-DICHLOROETHENE MCVL 0 00213 =

tans-1,3-OICHLOROPROPENE MG/L 0001 U

FRICHLOROETHYLENE (TCE) MG/L 0 115 =

FRICHLOROFLUOROMETHANE MG/L

/INYL ACETATE MGIL 0 02 U

IINYL CHLORIDE MG/L 0 001 U

XYLENES, TOTAL MG/L

Report GccxJp_ng==_ 23-Groundw_r, 25_3ffslte

FmJdQC = OUahty ControlSarnple

Hy = Hy_tmch

M_N= MOnlIOrW(J_

N = Norma_sampla

FO = Fl_d Ouplpcate/Q1JaldyContrc4Stlr1,@le

O. DUp = Du_icate
WG • Gmundwaler

MG_. = ri_hgmm per hter

U = no,_et o_t. u = defimte detec.bc.n,J = esUmated demct:o.n

Contaminant det_cled at 0¢below laboratnP/de_ bnrt

MW-15

MW-15-YIQ1

2/3/1999

17 30

N

WG

23

0001 U

0001 U

011(11 U

0171)1 U

0001U

O_lU

0001U

MW-15

MW-15-Y1Q2

5/25/1999

15 30

N

WG

23

0001U

0 0282 =

MW-15 MW-15 MW-15 MW-15 MW-15

MW-15-YIQ3 MW-15-YIQ_ MW-15-Y2Q1 _MW-15-Y2Q3 MW-15-Y2C

8/27/1999 11/3/1999 2/15/2000 5/22/2000 11/7/2000

11 05 1630 1730 1700 11 15

N N N N N

WG WG WG WG WG

23 23 23 23 23

O001U 0001U 0001U 0001U 0001U

0165= 0291= 0522 = 0389= 0147=

0.00266 = 000418= 000572= 00102= 00057= 00026=

0001U OOO1 U 0001U 0001 U 0001 U OO01 U

O001U 0C01U 0.001U O001U 0001U 0001U

0001U 0001U O001U 0001U OO01U 0001U

0.001U 0001U 0001U O001U 0001U O001U

O005U 0005U 0005U 0005U 0005U 0005U

0.05U 005U 0O5U OO2U 002U O02U

O001U O001U 0001U OOOlU 0001U O001U

0.00135 = 0 00112 = 0 001 U 0 00142 = 0 001 U 0 001 U

O001U O001U O001U OOOIU O001U O001U

0 001 U O 001 U 0 001 U 0 001 U O 001 U 0 001 U

0001U 0001U 0001U O001U 0 (XI1U 0001U

00796= 00392= 00352= 0029= 00247= 00128=

0 001 U 0 001 U 0 001 U 0 001 U 0 001 U O 001 U

0001 U 0001 U 0001 U 0001 U 0001 U 0.001 U

161 = 1 27= 1 02= 1 06= 0848= 0224=

OOOIU O001U 0001U OO01U OOOlU O001U

0.0226= 00124= 00108= 00143= 0012= 000475=

O001U O001U 0001U 0001U 0001U 0.001U

0001U 0001U 0.001U 0001U 0001U 0001U

O001U O001U OOOIU OOOlU 00OIU 0.001U

0 001 U
0001U O001U 0001U 0001U 00OtU

002U O02U O02U O02U 0.02U O02U

O005U 0005U 0005U 0005U 0005U O005U

0005U 0005U 0.005 U O005U O005U 0005U

0001U O001U 0001U 0.001U 0O01U 0.001U

O 001 U 0 001 U 0 001 U 0 001 U 0 001 U

0001 U 0001 U 0001 U 0001 U 0001 U 0001 U

00188= 001= 000846= 0.06691 = 000718= 000284=

0001U O001U OOOIU 0001U OGO1U 0001U

000826= 000429= 000408= 000454= 000417= 000173=

OOOIU OOOIU O001U 00OIU OO01U OOOIU

0518= 0331 = 0299= 0299= 0234= 00659=

OO2U 002U 002U O02U 002U 002U

0001U 0001U 0001U 0001U O001U 0001U



70Z 577

Ta_e 14-2

Gro.ndwaler A.al_c_l Data

$_mp_ng Period 1996 to 2001

Rev OUer_;_ _ _ Fi_ PJ

Stabon LocatJon ==> MW-15 MW-15 MW-15 MW-15 MW-15 MW-15 MW-15 MW-1A

SampleNumber==> MW*15 MW151 MW152 MW153 MW154 MW155 MW15NA MW-1A=YIQ1
Date Coilected ==> 5/17/2600 2/7/1996 6/20/1997 9/26/1997 3/28/1998 10/15/1998 3/24/2000 2/2./1999

Tone Collected ==> 8 20 0 CO 15 45 13 45 14-45 15 30 8 35 16 00

Sample Type _-> N N N N N N N N

Sampqe Matnx ==> WG WG WG WG WG WG WG WG

Report Groupm 9 ==> 23 23 23 23 23 23 23

I, 1, loTRICHLOROETHANE

1,1.2,2- I _ I KACHLOROETHANE

1,1.2-TRICHLOROETHANE

1,1-OlCHLOROETHANE

1.1-DICHLOROETHENE

1,2-DICHLOROETtCa_E

1,2-OICHLOROPROPANE

243HLOROETHYL VINYL ETHER

24"IEXANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

MG/L 0001U 001U O02U 0025U 001U

MG/I_ 0343= : 0.01U 002U 0025U 001U

MG/I_ 000469= 001U 002U 0025U O01U

MG/L 0001U i 001U 002U 0025U 001U

MG/L 0001U 001U 002U 0025U 001U

MG/L 0001U 001U 002U 0025U O01U

MG/L 0001U 001U 002U 0025U 001U

MG/L

MG/L 0005U 001U 002U 0025U 001U

MG/I. 0 02 U 0 01 U 0.02 D 0 025 U 0 01 U

MG/I_ 0(_IU 001U 002U 0025U 001U

MC-/L 0001U 001U 0.02U 0025U 001U

MG/L 0001U 001U 002U 0025U 001U

MG/L 0.001U 0.01U 002U 0025U 001U

MG/L 0001U 0.01U 002U 0025U 001U

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

c_s-1,2_ICH LOROETHYLEN E

CtSol.3-DICHLOROPROPENE

DIBROMOCHLOROME]HANE

DICHLORODIFLUOROMETHANE

EJHYLBENZENE

M.P-XYLENE (SUM OF ISOMERS)

M-XYLENE ( 1.3-DIM ETHYLB ENZE NE )

METHYL ETHYL KETONE (2-BUTANONE)

MG/L 00163= 0007J 0031= 0046= 0003J

MG/L;, O001U 001U 0(T2U 0025U 001U
MG/LI 0001U 001U 0.02U 0025U 001U

MG/L 0.704= 0025 = 03 = 0.38= 0013=

MG/L 0001U 001U 002U 0025U 001U

MG/L 000696=

MG/L 0001U 001U 002U 0025U 001U

MG/L 0001U 001U 002U 0.025U 001U

MC.#L

MG/I. 0.001U 001U 002U 0025U 001U

MG/L

MG/L 0001U

MG/L 002U 0.01U 002U 0025U 001U

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE MG/L 0 005 U 0 01 U 0.02 U 0 025 U 0 01 U

METHYLENE CHLORIDE

_XYLENE (1.2-DIMETHYLSENZENE)

P-XYLENE (1,4-DIMETHYLBENZENE)
STYRENE

rETRACHLOROETHYLENE(PCE )
[OLUENE

[OTAL 1,2-DICHLOROETHENE

I-OTAL DICHLOROBENZENES

Tans-1.2_ICHLOROETHEHE

Tans-I,3-DICHLOROPROPENE

rRICHLOROEIHYLENE (TCE)
FRICH LOROFLUOROM E*R4ANE

_'INYL ACETATE

_'INYL CHLORIDE

KYLENES, TOTAL

Repod _g _ 2_Grcundwater; 25_)flsde

Fmld QC = QL,a_ Contro_Sample

HY = Hydmpun_

MW = Mondc¢We,

N = Norma_sample

FO = F=ekJDuplicate/o_rt_y Conbo_Sample

O, DUP = O_0i_te

WG=Gn)ucl,#4_tet

MGC = nur_jram per hter

U = non.erect; = = definde detect¢_, J = estcnated detect_n

Cc_tarnma_t detectod at or below _tboratoP/detection I=md.

MG/L 0005U 001U 002U 0025U 001U

MG/L 0001 U

MG/L 0001 U

MG/L 0001U 001U 002U 0025U 001U

MG/L 000396= 00023 0007J 0012J 001U

MG/L 0COIU O01U 002U 0025U 001U

MG/L 001U 0008J 0012J 001U

MC_L

MC-_L 000229 =

MG/L 0.001 U 0 01 U 0 02 U 0.025 U 0 01 U

MG/L 0154= 0011= 0099= 014= 0006J

MG/L

MG/L 002U

MG/L 0.001 U 0.01 U 0 02 U 0 025 U 0 01 U

MG/I_ 001U 002U 0025U 001U

O01U 0001U 000111=

O01U 06= 0001U

001U 0011 = 0001U

001U 0 0001J 0C01U

001U 0001U 00305=

001U 0 0003 J 0001U

0 01 U 0 001 U 0 001 U

001U 0005U 0005U

0.01 UJ 0 005 U 0.05 U

O 01 U 0 001 U 0.001 U

O01U 0.004 = 0001U

O01U 0001U 0001U

O01U 0001U 0001U

O01U 0001U 0001U

0005J 0.027= 0001U

0 01 U 0 001 U O.(XI1 U

001U 0001U 0001U

0 031 = 1 4 = 0.001 U

0 01 U 0.0001 J 0 001 U

0 014 = 0.001 U

0 01 U 0 001 U 0.001 U

O01U O001U O001U

001U 0001U 0001U

0002U

0001 U

001U 0005U 002U

0.01U 0005U 0005U

001U 0001U

0COIU 0001U

0001U

0.01 U 0 001 U 0 001 U

O01U 0012= 000157=

O01U 0.001U 0001U

00013

0005= 0001U

O01U 0001U 0001U

0013= 036= 000917=

002U

O01U 0001U 0001U

001U



Table14-2
RIGroundwaterAnaly'acalData
SamplingPeriod1996to2001
Rev 0 _,orr_oh/s_oot _ F_ RI

7O2

Station LocatJon === MW-IA MW-1A MW-1A MW-20 MW*21 MW-22 MW-23 MW-24

Sample Number==> MW-IA-Y1Q2 MW-IA-Y1Q3 MW-1A-Y1Q4 MW20NA MW21NA MW22NA MW23NA MW24NA

Date Collected ==> 5/25/1999 8/26/1999 11/2/1999 3/22/2000 3/24/2000 31231200G 312312001 3/22/200(
Time Collected ==_ 10 20 12 50 16 50

Sample Type === N N N

Sample Matrix ==_ WG WG WG

Report GrcupIn_ ==>

1,1.1-TRICHLOROETHANE:: MG/L 0 05 U 0 001 U 0 001 U

0 001 U 0 001 U

0 001 U 0 001 U

0001 U 0001 U

002U 002U

0001U 0001U

1,1,2.2*TETRACH LORO ETHAN E MG/L 0 05 U 0 001 U 0 001 U

1.1,2-TRtCHLOROETHANE MG/L 0 05 U 0 001 U 0 001 U

I.I*DICHLOROETHANE MO/L 0 05 U 0 001 U 0.001 U

1,1-DICHLOROE-n-IENE MG/L 0 05 U 0.001 U 0 001 U

1,2-DICHLOROETHANE MG/L 0 05 U 0 001 U 0.001 U

1,2-DICHLOROPROPANE MG/L 0.05 U 0 001 U 0 001 U

2_;HLO_OETHYL VINYL ETHER MG/L

2-HEXANONE MG/L 0.25 U 0 005 U 0 005 U

ACETONE MG/I. 2 5 U 0 05 U 0 05 U

BENZENE MG/L 005U 0001 U 0001 U

BROMODICHLOROMETHANE MG/L 005U 0001 U 0001 U

BROMOFORM MCVL 0 05 U 0 001 U 0 001 U

0ROMOM_E MG/L 0.05 U 0 001 U 0.001 U

CARBON DISULFIDE MG/L 0 05 U 0 001 U 0 001 U

_RBON ]_-_'RACHLORIDE MG/L 005U 0001 U 0001 U

CHLOROBENZENE MG/L 005U 0001 U 0001 U

3HLOROETHANE MG/L 0.05 U 0 001 U 0 001 U

3HLOROFORM MG/L 0 05 U 0 001 U 0 001 U

3HLOROMETHANE MG/L 0 05 U 0 001 U 0.001 U

:IS-I,2-DICHLOROETHYLENE MG/L 0 05 U 0 001 U 0 001 U

dS'I,3-DICHLOROPROPENE MG/L i 0 05 U 0 001 U 0 001 U

)[BROMOCHLOROMETHANE MG/L 0.05 U 0 001 U 0 001 U

)ICHLOROOIFLUOROMETHANE MC-/L

:'THYLBENZENE MG/L 005U 0001 U 0001 U

_,P-XYLENE (SUM OF tSOMERS) MG/L

_I-XYLENE (1,3-DIMETHYLBENZENE) MG/L 0 05 U 0 001 U 0 001 U

_ETHYL ETHYL KETONE (2-BUTANONE) MCVL 1 U 0 02 U 0 02 U

_ETHYL ISOBUTYL KETONE (4"METHYL-2"PENTANONE) MG/L 0 25 U 0 005 U 0 005 U

AETHYLENE CHLORIDE MCVL 0 25 U 0 005 U 0 005 U

O'XYLENE (1,2"DIMETHYLBENZENE) MG/L 0 05 U 0 001 U 0 001 U

P-XYLENE (1.4"OIMETHYLBENZENE) MG/L 0 05 U 0.001 U 0 001 U

STYRENE MG/L 005U 0001U 0001U

TETRACHLOROETHYLENE(PCE) MG/L 0 05 U 0 001 U 0,001 U

TOLUENE MG/I. 005U 0001 U 0001 U

TOTAL 1,2-DICHLOROETHENE MG/L

TOTAL DICHLOROBENZENES MG/L

trans*I.2-DICHLOROETHENE MG/t_ 0 05 U

trans-1,3-DICHLOROPROPENE MC./L 0 05 U

TRICHLOROETHYLENE (TCE) MG/L 0 05 U

TRICHLOROFLUOROMETHANE MGIL

VINYL ACETATE MG/L 1 U

VINYL CHLORIDE MC-/L 0 05 U

XYLENES, TOTAL MC-/L

Report Grouping =_. 2:_GroundwaWr; 25-Off=_

FIOMQC = Quably Control Sample

HY = Hydmp_ch
g.W : MONIOrW_l

N = NC_lal s=rnple

FO = Field OUl;41c=tedQuahtyControl Sample

D. DUP = Duplmate
WG = Gn_nowater

MG_ '= rtulbgramper g_er

U : r*ort-detect_= = def'mtte detection, J : estimateddetection

Contamt_mt d_ect ed at Or below labomto_ det_ctlo_ limit

11 26 1345 1240 1208 1445

N N N N N

WG WG WG WG WG

OOOlUOOOlUOCOlUooolu OOOlU
0001U 0004= 0001U 0001U 0001U

O001U O001U 0001U O001U O001U

0001U I 0001U 0001U 0001U 0001U

0001U 00002J 0001U 0C01U 0001U

0001U 0001U O001U 0001U 0001U

0001U 0001U 0001U 0001U i 0001U

0005U 0005U 0005U 0005U 0005U

O005U 0003J 0005U 0005U 0005U

O001U O001U O001U O001U O001U

O001U O001U O001U O001U O001U

0 001 U 0.001 U 0 001 U 0 001 U 0 001 U

O001U ! O001U O001U O001U O001U

0.001 U 0.001 U 0 0003 J 0 001 U 0.001 t

0_01U 0.0004 J 0001U 0001U 0001U

O001U O001U O001U O001U O001U

O001U O001U O001U O001U O001U

0 0002 J 000_= O001U O001U O001U

O001U O001U O001U O001U O001U

O001U 0001= 0 0005 J O001U O001U

0 001 U 0 001 U 0 001 U 0.001 U 0 001 U

O001U O001U O001U O001U O001U

O001U O001U 0.001U O001U O001U

O002U O002U O002U O002U O002U

0005U 0005U 0005U 0005U 0005U

0005U 0005U 0005U 0005U 0005U

0001U 0001U O001U 0001U 0001U ;

0001U 0001U 0001U O001U 0001U

0001U 0001U 0001U 0001U 0001U

0001U 0075= 00009J 0001U 0001U

O001U O001U O001U O001U O001U

O001U OGOO2J O001U O001U O001U

0 001 U 0 001 U 0 001 U 0 001 U O 001 U

00001J 0039 = 0001= O001U O001U

O001U 0001U 0001U 0001U 0001U



70Z

Yab_e 14-2

RI Groundwater AnaiylJcal Data

Szrn_ing Penod 1996to 2001

Rev 0 _mp_s Dep_40_r_ R_ R/

Stabon Locabon ==> MW-28 MW-29 MW-29 MW-29 MW-29 MW-29 MW-30 MW-30

Sample Number ==> MW281 MW291 MW292 MW293 MW294 MW295 MW*30-Y1Q1 MW-30-YIQ;

Date Collected ==> 2/7/199_ 2/1111996 6/20/1997 9/28/1997 3/26/1998 1011411998 2/2/1999 5/2411999

"nine Collected ==> 000 003 1710 14.00 1500 1105 1145 1800

Sample Type ==> N N N N N N N N

Sample Matnx ==> WG WG WG WG WG WG WG WG

Report Grouping ==> 23 23 23 23 23 23 25 25

1,1.1-TRICHLOROETHANE MG'L 0.01U 00043 0008J 0007J 0005J 0005J O001U 0001U

1,1,2.2- I t: I I'¢_CHLOROETHANE MG/L 001U 001U 001U 001U 001U 001U O001U 0001U

I,I.2-TRICHLOROETHANE MC_I_ 001 U 001U 001 U 001U 001U 001U 0001U 0001 U

1,1-DICHLOROETHANE MG/L 001U 0002J 0002J 0.002 J 0CO2J 0002J 0Q01U O001U

1,1-D[CHLOROETHENE MG/L 001U 0.027 U 0032 = 0029= 0028 = 0021 = 0001U O001U

1,2-DICHLOROETHANE MG/I. 0 01 U 0 01 U 0 01 U 0 01 O 0 01 U 0 01 U 0 001 U 0 001 U

1,2-DICHLOROPROPANE MG/L 0.01U 0.01U 001U O01U 001U 0.01U 0CO1U O001U

2-CHLOROETHYL VINYL ETHER MG/L

2-HEXANONE MG/L 0.01 U 0 01 U 0.01 U 0 01 U 0 01 U 0.01 U 0 005 U 0 008 U

ACETONE MG/L 001U O01U 001U 0.01U 001U 001U 005U 005U

BENZENE MG/L 001U 001U 001U 001U 001U 001U 0.001U 0COIU

BROMODICHLOROMETHANE MG/L 001U 001U 001U 001U 0.01U 001U 0.001U 0.001U

BROMOFORM MG/LI 001U 0.01U O01U 0.01U 0.01U 001U 0001U 0.001U

BROMOMETHANE MC_L 001U 0.01U O01U 001U 0.01U 001U 0001U 0001U

CARBON DISULFIDE MG/L 0.01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 001 U 0 001 U

CARBON TETRACHLORJDE MGtL 0 01 U 0 01 U 0.01 U 0 01 U 0 01 U 0 01 U 0 001 U 0 001 U

3HLOROBENZENE MG/I_ 0 01 U 0 01 U 0.01 U 0 01 U 0 01 U 0.01 U 0 001 U 0 001 U

_,HLOROETHANE MG/L 001U 001U 0.01U 001U 001U 001U 0001U 0001U

CHLOROFORM MG/I. O01U 001U O01U 001U 001U 001U 0001U 0001U

3HLOROMETHANE MG/L 001U 001U 001U 0.01U 001U 001U 0.001U 0COIU

:_s-1,2-OlCHLOROETHYLENE MG/I. 0 001 U 0.001 U

:JS_I,3J31CHLOROPROPENE MG/L 0 01 U 0.01 U 0 01 U 0.01 U 0.01 U 0 01 U 0.001 U 0.001 U

31BROMOCHLOROMETHANE MC_L 001U 001U 001U 001U 001U 001U 0.001U 0.001U

_)ICHLOROOI FLUORO METHANE MG/L

=-R4YLBENZENE MG/L 0.01U 001U 001U O01U 001U 001U 0001U 0001U

_I,P-XYLENE (SUM OF ISOMERS) MG/L

VI-XYLENE (1,3_DIMETHYLBENZENE) MG/L 0001 U 0001 U

_,IETHYL ETHYL KETONE (2-BUTANONE) MG/L 001U 001U 0.01U 001U 001U 0.01U 002U 002U

vlETHYLISOBUTYLKETONE(4-METHYL-2-PENTANONE) MG/I.! 001U 001U 001U 001U 001U 0.01U 0005U 0005U

_tETHYLENE CHLORIDE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 005 U 0 005 U

_-XYLENE ( 1.2_31M ETHYLBE NZE NE) MG/L 0 001 U 0001 U

=-XYLENE ( 1.4-DIM ETHYLBENZEN E) MG/L 0 001 U 0 001 U
_TYRENE MG/L 0.01U 001U 001U 0.01U O.01U 001U O001U O001U

rETRACHLOROETHYLENE(PCE) MG/L 0 01 U 0 032 = 0 038 = 0 029 = 0.037 = 0 029 = 0 001 U 0.001 U

[OLUENE MG/L 001U 001U 001U 001U O01U 001U 0001U 00010

[OTAL 1,2-OICH LOROETHE NE MG/[_ O01U 001U 001U 001U 001U 001U

rOTAL DICHLOROBENZENES MC._L

kales-1.2-DICHLOROETHENE MG/L 0 001 U 0 001 U

trans-I,3-OICHLOROPROPENE MGIL 0.01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0.001 U 0 001 U

TRICHLOROETHYLENE (TCE) MG/L 0 01 U 0 013 = 0.018 = 0 018 = 0 017 = 0 017 = 0 001 U 0 001 U

TRI CHLOROFLUO ROM ETHAN E MG/L

VINYL ACETATE MG/L 0 02 U 0.02 U

VINYl.CHLORIDE MG/L 001U 001U 001U 001U 001U 001U 0001U 0001U

XYLENES, TOTAL MG/L O01U 001U 001U 001U 001U 001U

RepOrt Grouping _ 23_._ocg_*_ater, 2_Offsrm

Fmld QC = Outdo,' Cont_ San_le

HY = Hydropunch

= Monitor Well

N = Nocma_sample

FD = F_d Ouplicat_Qualdy Co_ol Sample

D, DUp = DzJ_

WG = Groundwater

MG4. = r_ per hter

U = non_detad; = = dsflnde detecbon, J = est,mateddetect,on

Contaxlr,ip_ deteded ador below labo_ delcc_o_ hr_t



Table142

PJ Groundwater Ana]y_ca] Data

Sampling Peded 1996 to 2001

Rev OMerr_ OepotDunnR#d Rl

702

Station Loc_tLon ==; MW_30 MW-30 MW*3O MW-30 MW*30 MW-30 MW-30

Sample Number==. MW-30-YIQ3 MW-30-Y1Q4 WhV-30-Y2Q1 MW-30-Y2Q3 MW-30-Y2Q4 MW-30 MW301

Date Collected ==; 8/26/1999 11/2/1999 2/15/2000 8/22/2000 11/712000 5/16/2000 2/7/199(

Time Collected ==_ 12 45 14 05 9 15 14 00 15 15 11 40 13 50

Sample Type ==; N N N N N N N

Sample Matrix ==; WG WG WG WG WG WG WG

Report Groupm 9 ==; 25 25 25 25 25 25 25

1,1,1-TRICHLOROETHANE MG/L 0 001 U 0 001 U 0.001 U 0.001 U 0 001 U O 001 U 0 01 U

1.1,2,2-TETRAC H LO ROETHAN E MC_L 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 01 U

t.I,2-TRICHLOROETHANE MG/L 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 01 U

1.1-DICHLOROETHANE _MG/L 0001U 0001U 0001U 0001U 0001U 0001U 001U

I,I-DICHLOROETHENE I MG/L 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 01 U

1.2-DICHLOROETHANE MG/L 0 001 U 0 001 U 0.001 U 0 001 U 0.001 U 0 001 U 0 01 U

1,2-OICHLOROPROPANE MG/L 0001U 0 001 U 0001U 0 001U 0001 U 0 001 U 001 U

2-CHLOROETHYL VINYL ETHER MG/L

2-HEXANONE MG/L 0005U 0005U 0005U O005U 0005U 0005U 001 U

ACETONE MG/L 005U 005U 002U 002U 002U 002U 001U

BENZENE MC_L 00OlU 0001U 0001U 0001U 0001U 00OlU 001U

BROMOOICHLOROMETHANE MG/1. 0 001 U 0 001 U 0.001 U 0 001 U 0 001 U 0 001 U 0.01 U

BROMOFORM MG/L 0 001 U 0 001 U 0.001 U 0 001 U 0 001 U 0 001 U 0 01 U

BROMOMETHANE MG/L 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0.01 U

CARBON DISULFIDE MG/L 0001 U 0001 U 0001 U 0001 U 0001U 0001 U 001U

CARBON TETRACHLORIDE MG/L 0001U 0001U 0001U 0001U 0001U 0001U 001U

CHLOROBENZENE MG/L 0B01U 0001U 0001U 0001U 0001U 0.001U 001U

CHLOROETHANE MG/L 0 001 U 0 001 U O 001 U 0 001 U O 001 U 0.001 U 0 01 U

CHLOROFORM MG/L 0001U 0COlU 0001U 0CQ1U 0001U 0C01U ! 001U

CHLOROMETHANE MG/L 0 001 U 0 00t U 0 001 U 0 001 U 0 001 U 0 001 U 0 01 U

;iS-I,2-OICHLOROETHYLENE MG/L 0 001 U 0.001 U 0 001 U 0 001 U 0 001 U 0 001 U

."LS-I,3-DICHLOROPROPENE MC-/L 0001 U 0 001U 0001 U 0 001U 0.001U 0 001U 001 U

DISROMOCHLOROMETHANE MG/L 0 001 U 0 001 U 0 B01 U 0 001 U 0 001 U 0 001 U 0 01 U
31CHLORODtFLUOROMETHANE MG/L

=-THYLBENZJENE MG/L 0001U O001U 0001U 0001U 0001U 0001U 001U

_4,P-XYLENE (SUM OF ISOMERS) MG/t. 0 001 U

_-XYLENE (1,3*DIMETHYLBENZENE) MG/L 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U

_IETHYL ETHYL KETONE (2-BUTANONE) MGiL O02U 002U 002U OO2U 002U O02U O01U

_4ETHYL ISOBUTYL KETONE (4-METHYL*2=OENTANONE) MG/L 0 005 U 0 005 U 0 005 U 0 005 U 0 005 U 0 005 U 0 01 U

_ETHYLENE CHLORIDE MG/L 0005U 0005U 0005U 0005U 0005U 0005U 001U

_-XYLENE (I,2-DIMETHYLBENZENE) MG/L 0001U 0001U 0001U 0001U 0001U 0001U

_-XYLENE (1,4-DIMETHYLBENZENE) MG/L 0 001 U 0 001 U 0 001 U O 001 U 0 001 U

_TYRENE MG/L 0001U 0001U 0001U O001U 0001U 0001U 001U

I'ETRACHLOROETHYLENE(PCE) MG/t. 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 01 U

I'OLUENE MG/L 0001U 0001U 0001U 0001U O001U 0001U 001U

tOTAL 1,2-DICHLOROETHENE MG/L O 01 U

FOTAL DICHLOROBENZENES MG/L

rans-I,2-OICHLOROETHENE MGIL 0001U 0001U 0001U 0001U 0001U 0001U

trans-I,3-DICHLOROPROPENE MG/L 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U i 0 01 U
TRICHLOROETHYLENE (TCE) MG/t. 0001U 0001U 0001U 0001U 0001U 0001U 001U

TRICHLOROFLUOROMETHANE MG/L

VINYL ACETATE MG/L I O02U 002U O02U O02U O02U O02U

V_NYL CHLORIDE MGdL i 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 01 U

XYLENES. TOTAL MG/L I 0 01 U

Repod C-muping_ 23,_nc,u_water; 25_ffs=_
F_atdOC = Query Co*_tro_Smrzpk_

HY = Hy_ropL,nch

MW = Monitor Well

N = Normal =ample

FD = I_mldDup4pr_te#QUalltyConlrolSample

D, DUP = Duld=c_te

WG = Gtogrt_ter

MG/L = mdhgmmper h_f

LI u I_On_iB%_ = = dofff_ltO_O¢_Ofl, J = o_tJTi38t(Kjdotsl_lO_

Contaminant detec4edat or below laboratorydetection kmlt



702 6BI

TaMe 14-2

R] G_oundvater AnMytical Data

Samp_ng Peno4 1996 to 2001

Rev OMen_l_s Oepot_J,_ R4d RJ

StafJOn Locahon ==> MW-30 MW-30 MW-30 MW-30 MW-31 MW-31 MW-31 MW-31

Sample Number==> MW302 MW303 MW304 MW305 MW-31oyIQ1 MVV-31-YIQ2. MW-31oYIQ3 MW-31-Y1Q4
Date Cogected ==> 6/17/1997 9124/1997 3/24/199_ 16/16/1998 2/3/1999 5/25/1999 6/2711999 11/3/1999

]3me Collected ==> 15 15 14 15 12.37 11.23 13 25 13 15 9.15 10 35

Sample Type ==> N N N N N N N N

Sample Matnx ==> WG WG WG WG WG WG WG WG

Repod Groupirl,@ ==> 25 25 25 25 25 25 25 25

1,1, I:IRICHLOROETHANE MG/L 001U 001U 001U 0.01U 000126= 0001U 0001U 0001U

1,1,2,2-TETRAC HLOROETHAN E MG/L 001U 001U 00tU 001U 000322= 0001U 0001U 0001U

1,1,2*TRICH LOROETHAN E MC4L 001U O01U O01U 001U 0001U 0001U 0.001U 0001U

1,14)ICHLOROETHANE MG/L 001U 001U 001U 0.01U 0001U 0001U 0.001 U O001U

I,I-OICHLOROE]HENE MG/L 001U 001U 001U 001U 000786= 00333= 0.6079= 000598=

1,2-DICHLOROETHANE MG/L 0 01 U 0 01 UJ 0 01 U 0.01 U 0 001 U 0 001 U 0 001 U 0 001 U

1,2-DICHLOROPROPANE MG/L 001U 001U 001U 001U 0.001U 0001U 0001U 0001U

Z-CHLOROETHYL VINYL ETHER MG/L

.>4-1EXANONE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0.CO5 U 0.005 U 0 005 U 0 005 U

%CETONE MG/L 001U 001U 001UJ 001UJ 005U 005U O05U 005U

3ENZENE MCdL O01U O01U 0.01U O.01U 0001U O001U 0001U 0001U

]ROMODICHLOROMETHANE MC41_ 001U 001U 0.01U 0,01U 0001U O001U 0.001U 0001U

3ROMOFORM MC-#I. 0 01 U 0 01 U 0.01 U 0 01 U 0 001 U 0 001 U 0 001 U 0.001 U

3ROMOMETHANE MG/L 001U 001U 001U 0.01U 0001U 0001U 0001U 0001U

I_RBON DISULFIDE MG/L 0 01 U 0.0t U 0 01 U 0.01 U 0 001 U 0 001 U 0.001 U 0 001 U

._ARBON TETRACHLORIDE MG/L 0 01 U 0.01 U 0.01 U 0.01 U 0 00151 = 0 001 U 0.00059 J 0.001 U

'CHLOROBENZENE MC4L 0 01 U 0 01 U 0 01 U 0.01 U 0 001 U 0 001 U 0 001 U 0 G01 U

CHLOROETHANE MC41_ 0 01 U 0 01 U 0.01 U 0.01 U 0 001 U 0 001 U 0 001 U 0 001 U

CHLOROFORM MG/L 001U 001U 0.01U 001U 000722= 0001U 000166= 0 0G092 J

CHLOROMETHANE MC4L 0 01 U 0 01 U 0.01 U 0 01 U 0 001 U 0 001 U 0 001 U 0 001 U

cis-l,2491CHLOROETHYLENE MG/L 0 0589 = 0 00478 = 0 00434 = 0 00509 =

cts-1,34)1CH LOROPROPENE MG/L 001U 001U O01U O01U 0.001U O001U 0001U O001U

DIBROMOCHLOROMETHANE MG/L 001U 001U 001U 001U 0001U O001U 0001U 0001U

DICH LORODIFLUOROME'R4AN E MG/L

ETHYLBENZENE MG/L 0 01 U 0 01 U 0 01 U 0.01 U 0 001 U 0 001 U 0.001 U 0 G01 U

M,P-XYLENE (SUM OF ISOMERS) MC.-,/L

M-XYLENE (1,34)IMETHYLBENZENE) MC4L 0 001 U 0 001 U 0 001 U 0 001 U

METHYL ETHYL KETONE (2-BUTANONE) MCdL 001U 001U 001UJ 0.01U 002U 002U 002U 002U

METHYL ISOBUTYL KETONE (4-METHYL-2_OENTANON E) MG/L 0 01 U 0 01 U 0 01 U 0.01 U 0.005 U 0 005 U 0 005 U 0 005 U

METHYLENE CHLORIDE MG/L 0 01 U 0 01 U 0.01 U 0.01 U

O-XYLENE (1,2-DIMETHYLBENZENE) MG/L

P-XYLENE (1,44)IMETHYLBENZENE) MC4L

STYRENE MG/L 001U 001U 001U 001U

TETRAC HLOROETHYLEN E(PC E) MG/L 0 01 U 0.01 U 0 01 U 0 01 U
TOLUENE MG/L 0 01 U 0.01 U 0 01 U 0 01 U

TOTAL 1,2491CHLOROETHENE MG4L 0.01 U 0.01 U 0 01 U 0 01 U

TOTAL DICHLOROBENZENES MG/L

kans-1,2491CHLOROETHENE MG/L

trans- 1,3-OICHLOROPROPENE MG/L 0 01 U 0 01 U 0 01 U 0 01 U

TRICHLOROETHYLENE (TCE) MG/L 0 01 U 0 01 U 0 01 U 0 01 U
TRICHLOROFLUOROMETHANE MG/L

VINYL ACETATE MG/L

VINYL CHLORIDE MG/L 0 01 U 0 01 U 0.01 U 0 01 U

XYLENES, TOTAL MG/L 001U 001U O01U 001U

Report Groc_mg ==_ 2_ter; 25-Off, re

F'm4dQC = Qualdy Controt Sample

HY = Hydropunch

M%N= Mon,tof Well

N = Noanal sataple

FD = F_ld Dup_ Co¢_bolSample

D, OUP = OupL,cate
WG = G_undwat_"

MG_L = rmlZ_zamper Ider

U = non4_cl_ = = definde detsc_a J = estimated detectJon

Cor,tamlnam detected at ¢¢ below _omtoP/detedmn lent

0001U

0001U

0001U

000425=

0.001 U

0.005 U 0005U 0005U

0.001 U 0 001 U 0 001 U

0.001 U 0 001 U 0 001 U

0001 U 0001U 0001 U

000755= 000131= 0 0009 J

0001U 0001U 0001U

00222= 000214= 000466= 000252=

0 001 U 0 001 U 0 001 U 0.001 U

0.14 = 0 0239 = 0 0337 = 0 018 =

002U 002U 002U 002U

0001U 0001U 0001U 0001U



Tablet4-2

RI Grouodv, atar Analy_al Data

SarnpUn 9 Period 1996 to 200t

Rev OMemp;1;sCep_ O_vwF_kJRI

702 G82

Stabon Location ==>

Sample Number ==>

Date Collected ==>

_me Collected ==>

Sample Type ==>

Sample Matdx ==>

Report Groupln_ ==>
l&_ .... _

1,1 ,I-TRICHLOROETHANE MGIL

1,1,2,2 -TETRACH LOROETHAN E MG/L

1,1,2-TRICHLOROETHANE MG/L

1,1-DICHLOROETHANE MG/L

1,1-DICHLOROETHENE MG/L

1,2-DICHLOROETHANE MG/L

1,2-DICHLOROPROPANE MG/L

2-CHLOROETHYL VINYL ETHER MC_L

2-HEXANONE MC4L

_,CETONE MG/L

3ENZENE MG/L

3ROMODICHLOROMETHANE MG/L

3ROMOFORM MG/L =

3ROMOMETHANE MG/L

.3ARBON DISULFIDE MG/L

3ARBON TETRACHLORIDE MG/L

.3HLOROBENZENE MG/L

.3HLOROETHANE MG/L

3HLOROFORM MG/L

.3HLOROMETHANE MG/L

;Is-I,2-DICHLOROETHYLENE MG/L

._s-I,3-DICHLOROPROPENE MG/L

31BROMOCHLOROMETHANE MG/L

31CHLORODIFLUOROMETHANE MG/L

:'THYLBENZENE MG/L

d,P-XYLENE (SUM OF ISOMERS) MG/L

d-XYLENE (1,3-DIMETHYLBENZENE) MG/L

3ETHYL ETHYL KETONE (2-BUTANONE) MG/L

3ETHYL ISOBUTYL KETONE (4-METHYL-2_°ENTANONE) MG/L
3ETHYLENE CHLORIDE MG/L

3-XYLENE (1,2-DIMETHYLBENZENE) MG/L

_-XYLENE (1,4-D_METHYLBENZENE) MG/L

STYRENE MG/L

TETRACHLOROETHYLENE(PCE) MG/L
TOLUENE MG/L

TOTAL 1,2_SCHLOROETHENE MG/L

TOTAL DICHLOROBENZENES MG/L

trans-1,2-D]CHLOROEI_IENE MG/L

trans-1,3_ICHLOROPROPENE MGIL

TRICHLOROETHYLENE (TCE) MGIL
TRICHLOROFLUOROMETHANE MG/L

VINYL ACETATE MG/L

VINYL CHLORIDE MG/L

XYLENES, TOTAL MG/L

Report Grouping ==> 23_roundwate_, 25-Oflsite

Fie_dQC • Qu_ddyC_ntrc_ Sample

Hy = Hy_iroptmch

MW = MonitorWell

N = Normal samp_

FD = Field Duplcata/Qu_l_y Contn_ Sample

D, DUP = OUpllcate
WG = Groundwater

MGA. = rr_ltlgramper I=ter

U = non*detect. = = de_t_ detcc_on, J = esttmataddetection

ConLanunan_detected at or below labomtoP/detec_on tmlit

MW-31 MW-31 MW-31

MW-31-Y2Q1 MW*31-Y2Q3 MW-31-Y2Q4

?J15/2000 8/23/2000 11/712000

1645 1630 14.45

N N N

WG WG WG

25 25 25

O001U 0 00042 J O001U

0001 U 0001 U 0001 U

0 001 U 0.001 U 0 001 U

0001U 00109 = 0001U

000989= 0001U 00315=

0001 U 000958= 0.001 U

0001 U 0 001 U 0.001 U

0OO5U 00O5U 0005U 0005U

002U 002U 002U 0O2U

0.001 U 0 001 U 0 001 U 0 001 U

0001U 0001U 0001U O001U

0001U 0.001U 0001U 0001U

0001U 0001U 0001U ! 0001U

0COIU 0.001U O001U 0001U

0001U 0.0004 J 0001U 0001U

O 001 U 0 001 U 0 001 U 0 001 U

0 001 U 0.001 U 0 001 U 0 001 U

000119= 0001U 0001U 000129=

0001U 00OlU 0001U 0001U

000689= 00123= 000424= 00155=

0 001 U 0 001 U 0.001 U 0 001 U

0001U 0001U 0001U 0001U

0001U 0001U 0001U

0001U

0001 U 0001 u 0.001 U

002U 002U 002U 002U

0005U 0005U 0005U 0005U

0005U 0005U 0005U 00OSU

0001U 0001U 0001U 0001U

0001U 0001 U 0001U

0.001 U 0 001 U 0 001 U 0 001 U

0 00064 J 000208 = 000092 J 000110=

0001U 0001U O001U 0001U

000337= 0001U 000453= 000778=

0001U 0001U 0001U 00OlU

00258= 00681= 00185= 00495=

002U O02U 002U 002U

0001U O001U 0O01U 0O01U

MW-31 MW-31 MW-31 MW-31 MW*31

MW-31 MW2BNA MhV31_SE MW31 MW311

5/17/200_ 3/23/200_0 1111911993 11119/1993 2/17J199q

1712 17.00 000 000 000

N FD N N N

WG WG WG WG WG

25 25

O001U 0 0002 J 000277= O01U O05U

0001U O001U 0096= 0001J 042=

0001U 0001U 000648= 001U 0011J

0.001U 00002J 000166= 001U 005U

00223 = 0009= 00524= 0014 = 0023J

0001U 0001U 00015= 001U 005U

0001U 0.001U 0001U 001U 005U

0.001 U

0005U 001U 005U

0005U 001U 005U

0001U 0001U 001U OO5U

0 (X)I U 0001U 001U 005U

0001U 0001U 001U 005U

0COIU 0001U 001U O05U

0001U 001U 005U

0 001 U 0.00481 = 0.001 J 0.00_ J

0001U 0G01U 001U 005U

0001U 0001U 001U 005U

00004 J 00211= 00073 0035J

0001U 0001U 001U 005U

00004 J

0001U 0001U 001U 005U

O001U 0001U 001U 005U

0 001 U

0001U 0001U 0001U 001U 005U

O002U O001U

00O5U 001U 005U

0005U 001 U 005U

0001U 0001U 001U 005U

0001U O001U

0001U 001U 005U

0001= 00954= 0024= 0064=

0001U 0001 U 001 U 005U

00023 076=

0001 U

00002 J 0164=

0001U 0O01U O01U 005U

0004= 111= 0013 = 11=

0001 U

0001U 0001U 001U 005U

001U 0O5U



702 G83

Ta_e 14-2

PJ Groundwater Analybcal Data

8amplJng Period t996 to 200t

Rsv 0 M,emphtsDe_ _ _ PJ

Station Locabon ==> MW-31 MW*31 MW-31 MW*31 MW-31 MW-31 MW-32 MW_32

SampleNumber==> MW311A MW312 MW313ADD MW314 MW315 MW31NA MW_32-YIQ1 MW-32-YIQ2
Date Collected ==> 2/12/199_ 6/2011997 9/24/1997 3/2411998 10115/1998 3/23/2000 2/3/1999 5/25/1999

Time Collected ==> 000 1530 800 1608 16.20 1445 11 50 1200

Sample Type ==> FD N N N N N N N

Sample Matr;x ==> WG WG WG WG WG WG WO WD

Repod Gmupir_ ==> 25 25 25 25 25 25 25 25

1,1,1-TRICHLOROETHANE MG/L O05U 0002J O002J

1,1,2,2-TETRACH LOROETHAN E MG/L O 28 = 0 01 U 0 01 J

1,1,2-TRICH LOROETHANE MC-/L O008J O01U 0.02U

1,1-OICHLOROETHANE MG/L 0 05 U 0 002 J O 02 U

1,1 _ICHLOROETHENE MG/L 0 03 J 0 029 = O 047 =

1,2-DICHLOROETHANE MG/L 0 05 U 0.01 U 0 02 UJ

t,2-DICHLOROPROPANE MG/L 0 05 U 0 01 U 0.02 U

2-CHLOROETHYL VINYL ETHER MG/L

24-1EX, a,NONE MG/L 0.05U O01U 002U

_,CETONE MG/L 0 05 U 0 01 U 0 02 U

3ENZ.EN E MG/L 0 05 U 0.01 U 0 02 U

3ROMODICHLOROMETHANE MG/L 0 05 U 0 01 U 0 02 U

3ROMOFORM MG/L 0 05 U 0 01 U 0 02 U

3ROMOMETHANE MG/L 0 05 U 0 01 U 0 02 U

_ARBON DISULFIDE MG/L 0.05 U 0 01 U 0.02 U

_ARBON TETRACHLORIDE MG/L 0.05 U 0 001 J 0.008 J

_HLOROBENZENE MG/L 0 05 U 0 51 U 0 02 U

_HLOROETHANE MO/L 0 05 U 0.01 U 0 02 U

:CHLOROFORM MGIL 0 023 J 0 01 = 0 049 =

CHLOROMETHANE MG/L 0 05 U 0 01 U O 02 U

c=s-I.2_)ICH LOROETHYLEN E MG/L

cts- 1.3-DICH LORD PROPEN E MG/L 0.05 U 0 01 U 0.02 U

DIBROMOCHLOROMEIHANE MG/L 0 05 U 0 01 U 0.02 U

DICHLORODIFLUORO METHANE MG/L

ETHYLBENZENE MG/L O05U 001U 002U

M.P-XYLENE (SUM OF ISOMERS) MG/L

M-XYLENE (1.3/DIMETHYLBENZENE) MG/L

METHYL ETHYL KETONE (2-SUTANONE) MG/L 0.05 U 0 01 U 0 02 U

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) MG/L 0_05 U 0 01 U
METHYLENE CHLORIDE MG/L 0.05 U 0 01 U

O-XYLENE (1.2_IMETHYLBENZENE) MG/L

P-XYLENE (1,4-DIMETHYLBENZENE) MG/L
STYRENE MG/L 005U O01U

TETRACHLOROETHYLENE(PCE) MG/I_ 0 068 = 0.067 =
TOLUENE MG/L 0 05 U 0 01 U

TOTAL 1.2-DICHLOROETHENE MG/L 0 48 = O 038 =

TOTAL DICHLOROBENZENES MC._L

bans-1,2-D(CHLOROETHENE MG,/L

trans-I.3_ICHLOROPROPENE MG/L 0 05 U 0 01 U

TRICHLOROE]HYLENE (ICE) MG/L 0 68 = 0 078 =
FRICH LOROFLUOROM ETHAN E MG/L

VINYL ACETATE MG/L

VINYL CHLORIDE MG/L 0.05 U 0 01 U

XYLENES. TOTAL MG/L 0 05 U 0 01 U

Repodt Grouping_> 23_¢oundwat_, _ite

Field 0(3 = Quahty Conl]ol Sample

FlY = Hydmp_

MW = Mondo¢ Weg

N = Nom'al sample

FD = F_Id Dupl_cate/QuaUy COqVOlSample

D, DUP = Dupbcate
WG = Groundwater

MG_ = rruqKjram pe( Ider

U = no.detect = = deSnde detecbon, J = esJJmateddeteduon

Contaminant det_';_i at or below ;aboratot_ detect)onkmrL

0025U 0.025 U 00002 J 0001U 0001U

0097= 0033= 0001U 0.00567= 000442=

0004J 0025U 0001U 0.00154= O001U

0.025 U 0 025 U 0 0002 J 0.001 U 0.001 U

0 026 = 0.014 J 0 008 = 0 001 U 0.001 U

0.025 U 0 025 U 0 001 U 0.001 U 0 001 U

0025U 0025U 0.001U 0001U 0001U

0025U 0_025 U 0.CO5 U O005U OO05U

0.025 UJ 0 025 UJ 0CO9U O05U OO5U

0.C25 U 0025U 00001J 0001 U 0001U

0.025 U 0025U 0001U 0.001U 0001U

0025U : 0025U 0001U 0001U O001U

OO25U I; OO25U O001U 0.001U O001U
0025U i 0025U 0.001U 0.001U 0.(X)IU

0003J 0025U 0.001 U 0.0252 = 00142=

0025U 0025U 0.001U 0001U 0001U

0025U 0.025 U 0CO1 U 0001 U 0001 U

0021J 0016J 0 0005 J 000789= 00322=

0525U 0025U O001U 0001U 0001U

0 0006 J 0.0305 = 00167=

0025U 0025U O001U 0001U O001U

0025U 0025U 0001U 0.001U 0GO1U

0.025 U O 025 U 0 001 U 0 001 U 0.001 U

0002U

OC01U 0001U

0025 UJ 0025U O005U 002U 002U

OO2U OO25U 0025U 0005U 0005U O005U

0O2U 0025U 0025U 0001U 0005U

O001U 0001U O001U

0_001 U 0 001 U

002U 0025U 0025U 00OIU 0001U 0COIU

0.11= 0066= 0042= 0001J 0.00116= 000128=

0 02 U 0 025 U 0.025 U 0 001 U 0.001 U 0 001 U

014 = 028= 028=

00003 J 000382= 0.00176=

002U 0025U 0025U 0001U 0001U 0001U

022= 0.4= 0.38= 0004= 00319= 00281=

002U 0025U 0025U 0001U

002U 0025U 0025U

002U 002U

0001U 0001U



Ta_e14-2
RIGroundwaterAnalyGr_mlData
Saturn6Pedodt_6 to 200t

Rev O Men_s Depot DunnRdd RI

702 684

StaUon Location ==> MW-32 MW_32 MW*32 MW*32 MW-32 MW-32 MW-32

Sample Number==> MW-32-Y1Q3 MW_2-Y1Q4 MWo32*Y2Q1 MW-32-Y2Q3 MW-32-Y2Q4 MW-32 MW321

Date Collected ==> 8/2611999 11/3/1999 2/15/2000 8/24/2000 11/9/2000 5/16/2000 2/6/199(

_me Collected ==> 17 30 11 55 12 15 11.30 11 50 17 30 0 00

Sample Type ==> N N N N N N N

Sample Matdx ==> WG WG WG WG WG WG WG

Report Groupmq_=> 25 25 25 25 25 25 25

1.1,1-]RICHLOROETHANE MG/L 0001 U 0001 U 0001 U

1,1,2,2-TE*PRACH LOROETHAN E MG6. 0 00092 J 0 001 U 0 001 U

1,1,2-TRICHLOROETHANE MG/L 0.001 U 0001 U 0001 U

1,1-DICHLOROETHANE MG/L 0001 U 0001 U 0001 U

1,1-DICHLOROETHENE MG/I. 0001 U 0001 U 0001 U

1,2-DECHLOROETHANE MG/L 0 001 U 0 001 U 0 001 U

1,2-DICHLOROPROPANE MG/L 0 001 U 0 001 U 0 001 U

2-CHLOROETHYL VINYL ETHER MG/L

Z*HEXANONE MG/L 0 005 U 0 005 U 0 005 U

_,CETONE MG/L 0,05 U 0 05 U 0 02 U

3ENZENE MG/L 0 001 U 0 001 U 0 001 U

3ROMODICHLOROMETHANE MG/L 0 001 U 0 001 U 0 001 U

3ROMOFORM MG/L 0 001 U 0 001 U 0 001 U

3ROMOMETHANE MG/L 0 001 U 0 001 U 0 001 U

3ARBON DISULFIDE MG/L 0 001 U 0 001 U 0 001 U

3ARBON TETRACHLORIDE MG/L O 0173 = 0 0252 = O 0255 =

3HLOROBENZENE MG/L O 001 U 0 001 U 0 001 U

3HLOROETHANE MG/L 0 001 U 0 001 U 0 001 U

3HLOROFORM MG/L 0 0769 = 0 073 = 0 0772 =

.3HLOROMETHANE MG/L 0 001 U 0 001 U 0 001 U

:hs-1,2-DICHLOROETHYLENE MG/L 0 00464 = O 00459 = O 00507 =

:Is-I,3*DICHLOROPROPENE MG/L 0 001 U 0 001 U 0001 U

)IBROMOCHLOROMETHANE MG/L 0 001 U 0 001 U 0 001 U

)ICHLORODIFLUOROMETHANE MG/L

:7"HYLBENZENE MG/L 0 001 U 0 001 U 0 001 U

M,poXYLENE (SUM OF ISOMERS) MG/L !

MoXYLENE (1,3-DIMETHYLBENZENE) MG/L 0 001 U 0 001 U 0 001 U

METHYL ETHYL KETONE (2-BUTANONE) MC.dL 0 02 U 0.02 U 0 02 U

0005U 0005U

0005U 0005U

0001U 0001 U

0001U O001U

0001U 0001U

000263= 000234=

0 001 U 0 001 U

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANON E MG/L 0 005 U

METHYLENE CHLORIDE MG/L 0 005 U

O-XYLENE (1,2-DIMEll-IYLBENZENE) MG/L 0 001 U

P-XYLENE (1,4.OIMETHYLBENZENE) MG/L 0 001 U

STYRENE MG/L 0 001 U

TETRACHLOROETHYLENE(PCE) MG/L 0 00222 =

TOLUENE MG/L 0 001 U

TOTAL 1,2-DICHLOROETHENE MG/L

TOTAL DICHLOROBENZENES MG/L

_ans-1,2-OICHLOROETHENE MG/L 0 00099 J

transol,3_[CHLOROPROPENE MG/L 0 001 U

TRICHLOROETHYLENE (TCE) MG/L 0 0346 =

TRICHLOROFLUOROMETHANE MG/L

VINYL ACETATE MG/L 0 02 U

VINYL CHLORIDE MG/L 0 001 U

XYLENES_ TOTAL MG/L

Repor_ Grouping==> 23_3rcundwatel;25-Offslte

Fmld QC = QUalityControl Sample

Hy = Hyclmpunoh

MW = Mondo( Well

N = Nocmal sample

FD = F'_d Ouplcate/Quahty Control Sample

D,PUP = D,_cate
WG = Gm_m6water

MG/_ • _ll*gmm per liter

U = non.erect, = = definite detectmo, J = erAJmabeddetect¢_

Con_mmant detected st of below tabocatcp/detec_n hnu&

0001U O001U 0001U 001U

000212= 00215= O001U 0066=

0001U 0000613 0,001U 00043

O001U OOOlU 0001U OOlU

0001U 0001U O001U 001U

0001U O001U 0001U 001U

0001U 0001U 0001U 001U

0005U 0005U 0005U 001U

002U 0O2U 002U 0OlU

O001U O001U 0001U 001U

0001U 0001U 0001U 001U

0 001 U 0.001 U 0 001 U 0 01 U

0 001 U 0 001 U 0 001 U 0 01 U

OOOlU O001U O001U i O01U

00472= 00613= 0037= 0022=

0001U O001U O001U O01U

0 001 U 0 001 U 0.001 U 0 01 U

0.171 = 0 372 J 0.117 = 0,007 J

0001U 0001U 0001U O01U

000566= 0 00855 = 000661=

0COIU 0001U 0001U O01U

0 001 U 0.001 U 0 001 U 0 01 U

0001U 0001U 0001U 001U

0001U

0 001 U 0.001 U

O02U O02U 002U 001U

0005U O005U 0005U 001U

0OO5U 0005U 0005U 001U

0001U 0001U 0001U

0.001 U 0 001 U

0001U 0001U 0001U O01U

00059= 000639J 000394= 0001J

0001U 0601U 0001U 001U

0067=

OOZU 002U 002U O02U O02U

0001U 0001U 0001U 0001U 0001U 001U

001U

000101= 000112= 0.00268 = 000453= 0002=

0001U 0001U 0001U 0001U 0001U 001U

00368= 00418= 00892= 00948= 00582= 0.068 =
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TaNe 14-2

RI O_sndvta_ An_l Dam

_mpIMg Period 1_J6 to 2001

Rev O Me_otus Delx_Ounn Reld PJ

Sletlon Location ==> MW_32 MW-32 MW-32 MW-33 MW-33 MW-33 MW-33

SampleNumber==> MW322 MW323 MW324 MW_33-YIQ1 MW-33-YIQ2 MWo33-YIQ3 MW-33-YIQ4

Oale Collected ==> 6/21/1997 9/29/1997 3/27/1996 2/2/1999 5/25/1999 8125/1999 11/2/1999

]_me Collected ==> 12.10 14 45 10 35 17 30 11 25 17 05 16 45

Sample Type => N N N N N N N

Sample Matrix ==> WG WG WG WG WG WG WG

Re Grou ==> 25 25 25 25 25 25 25

1,1,1-TRICHLOROETHANE MG/I_ 001U 001U 001U 0001U 0.001U 0.001U 0001U

1,1,2,2-TETRACH LOROE-IHAN E MC_L 0091= 011= 014= 0001U 0001U 0001U 0001U

1,1,2-TRICHLOROETHANE MG/L 0,005 J 0005J 00G6J 0001U 0.001 U 0001U 0001U

1,1_ICHLOROETHANE MG/L 0 01 U 0.01 U 0 01 U 0 001 U 0.001 U 0 001 U 0 001 U

1 ,I*D[CHLOROE]HENE MG/L 0.01U 001U 001U 0001U 0.001U 0001U O001U

1,2-DICHLOROE'I_ANE MG/L 0.01 U 0 01 U 0 01 U 0 001 U 0 001 U 0 001 U 0 001 U

1,2_DICHLOROPROPANE MG/L 0 01 U 0 01 U 0 01 U 0.001 U 0.001 U 0 001 U 0 001 U

2-CHLOROETHYL VINYL ETHER MG/L

24-1EXANONE MG/L 001U 001U 001U O005U 0.005 U 0005U 0005U

ACETONE MG/L 001U 0.01U 001U 0.05U 005U O05U 005U

BENZENE MG/L 0.01U 001U 0.01U 0001U 0G01U 0.001U 0001U

BROMODICHLOROMETHANE MG/L 0.0tU 001U 001U 0001U 0001U 0.C01U 0001U

BROMOFORM MG/L 0 01 U 0 01 U 0 01 U 0 001 U 0.001 U 0.001 U 0 001 U

BROMOMETHANE MG/L 0 01 U 0 01 U 0 01 U 0.001 U 0 001 U 0.001 U 0 001 U

CARBON DISULFIDE MG/L 0 01 U 0 01 U 0 01 U 0.001 U 0 001 U 0 001 U 0.001 U

CARBON TETRACHLORIDE MG/I_ 0025 = 0016 = 002 = 0.001U 0.001U 0001U 0.001 U

CHLOROBENZENE MG/L 0 01 U 0 01 U 0 01 U 0 001 U 0 001 U 0 001 U 0 001 U

CHLOROETHANE MG/LI 0.01U 001U 001U O001U 0001U 0001U O001U

CHLOROFORM MG¢I 0008J 0.006 J 0.007 J 0001U O001U 0001U 0001U

CHLOROMETHANE MG0. 0.01 U 0 01 U 0 01 U 0 001 U 0 001 U 0 001 U 0 001 U

_s-1,2-DICHLOROETHYLENE MG/L 0 001 U 0 001 U 0 001 U 0 001 U

:iS-I,3_ICHLOROPROPENE MG/L 0 01 U 0 01 U 0 01 U 0.001 U 0.001 U 0 001 U 0 001 U

318ROMOCHLOROMETHANE MG/L 0 01 U 0 01 U 0 01 U 0.(;O1 U 0.001 U 0 001 U 0 001 U

31CHLOROOI FLUORO M E]HANE MC.#L

=-[HYLBENZENE MG/[_ 0,01 U 0.01 U 0 01 U 0 001 U 0.001 U 0 001 U 0 001 U

_,PoXYLENE (SUM OF ISOMERS) MG/L

_4-XYLENE (1,3-DIMETHYLBENZENE) MG/I_ 0 001 U 0 001 U 0 001 U 0 001 U

_ETHYL ETHYL KETONE (2-BUTANONE) MG/L 001U 0.01U 0.01U 002U O02U 002U O02U

_ETHYL ISOBUTYL KETONE (4-METHYL-2_OENTANONE) MG/L 0 01 U 0 01 U 0 01 U 0 005 U 0 005 U 0 005 U 0 005 U
_E_IYLENE CHLORIDE MG/L 001U 001U O01U O005U 0005U 0005U

_)-XYLENE (1,2-DIMETHYLBENZENE) MG/L 0 001 U 0 001 U 0 001 U 0 001 U

=-XYLENE (1,4-DIMETHYLBENZENE) MG/L 0 001 U 0 001 U 0.001 U 0 001 U
3TYRENE MG/L 001U O01U 001U 0001U 0001U 0001U 0001U

rETRACHLOROETHYLENE(PCE) MG/L 0 (;02 J 0 001 J 0 001 J 0 001 U 0.001 U 0.001 U 0 001 U
[OLUENE 'MG/L 001U 001U 001U 0001U 0.001U 0001U 0.001U

[OTAL 1,2-DICHLOROE_-IENE MG/L 0 12 = 0 088 = 0 14 =

[OTAL DICHLOROBENZENES MG/I.

rans-ll4)ICHLOROETHENE MG/L 0 001 U 0001 U 0001 U 0001 U

rans-I,3_ICHLOROPROPENE MG/L 001U 001U 001U 0001U 0001U 0001U 0001U

I_ICHLOROETHYLENE (TCE) MG/t 0 093 = 0 076 = 0 1 = 0.001 U 0 001 U 0 001 U 0 001 U

rRICHLOROFLUOROMETHAN E MG/L

VINYL ACETATE MG/L 0 02 U 0 02 U 0 02 U 0 02 U

VINYL CHLORIDE MG/L 001U 001U 001U 0.001U 0001U 0001U 0001U

XYLENES, TOTAL MG/I_ 0 01 U 0 01 U 0 01 U

Report Grouping =_, 2_a_r; 25_ISlta

F_ CC = Cuab_ Cont_ S_'_e

HY = Hydmpunch

MW = M_c¢ Well

N = Nocmal sample

FD = F_klDu_ldcat_(2_,_ Control Sample

D, OUP = Duplcate

WG = _te¢

MG_. = m_gram per _t_r

U = no_de_¢¢ = = _efin_e _etec_o_, J = estm_ted dete¢_o_

Cofltammant defaced at o¢ below labocatory de_ct m_ I_IIL



Table14-2
RI Groundwater Analyl_cal Data

Sampling Period 1996 to 2001

Rev OktemphtsCepe__n F_d _

702

Stetmn Locabon ==> MW-33 MW-33 MW-33 MW-33 MW-33 MW-33 MW-33 MW-33

Sample Number==> MW-33-Y2Q1 MW-33-Y2Q3 MW-33-Y2Q4 MW-33 MW331 MW332 MW333 MW334

Date Collected ==> 2J15/2000 8/22/2000 11/8/2000 5/16/200( 2/8/1996 6/18/1997 9/25/1997:3/25/199

lime Collected ==> 11 25 15 30 13 50 17 O0 0.00 14 10 10 50 12 05

Sample Type ==> N N N N N N N N

Sample Matrix ==> WG WG WG WG WG WG WG WG

.... _ i;N _ _Repp_ Groumr_ ==> 25 25 25 25 25 25 25 25

1,1,1-TRICHLOROETHANE MG/__ 0 001 U 0 001 U

1,1,2,2-TETRAC H LOROETHAN E MG/L 0 001 U 0 O01 U

1,1,2-TRICHLOROETHANE MG/L 0 001 U 0 001 U

1,1-DICHLOROE1HANE MG/L 0 001 U 0 001 U

1,1-DICHLOROETHENE MG/L 0 001 U 0 001 U

1,2-DICHLOROETHANE MG/L 0 001 U 0 001 U

1,2-DICHLOROPROPANE MG/L 0 001 U 0 001 U

2-CHLOROETHYL VINYL ETHER MG/L

2-HEXANONE MG/I_ 0 005 U 0 005 U

ACETONE MG/L 0 02 U 0 02 U

BENZENE MG/I. 0 001 U 0 001 U

BROMODICHLOROMETHANE MO/L 0 (:O1 U 0 001 U

BROMOFORM MG/L 0 001 U 0 001 U

BROMOMETHANE MG/L 0 001 U 0.001 U

CARBON DISULFIDE MG/L 0.001 U 0 001 U

CARBON TETRACHLORIDE MG/L 0.001 U 0 001 U

3HLOROBENZENE MG/L 0 001 U 0 001 U

3HLOROETHANE MG/L 0 001 U 0 001 U

3HLOROFORM MG/L 0 001 U 0 001 U

3HLOROMETHANE MG/L 0 001 U 0 001 U

:LS-I,2-DICHLOROETHYLENE MG/L 0 001 U 0 001 U

._s-1,3-DICHLOROPROPENE MG/L 0 001 U 0 001 U

31BROMOCHLOROMETHANE MG/I. O 001 U 0 001 U

:)t CHLORODIFLUOROMETHANE MG/L

0001U O001U O01U OOIU 00tU O01U

00OIU 0001U 001U 0.01U 001U O01U

0.001U 0001U O01U O01U OOIU O01U

O001U 0001U O01U I 001U O01U O01U

O001U 0.001U O01U O01U O01U O01U

O001U O001t O01U O01U O01U O01U

O001U O001U 001U O01U O01U 001U

0005U 0005U O01U O01U 001U O01U

O02U 002U O01U O01U O01U O01U

OOOlU O001U O01U O01U O01U O01U

0.001 U 0 001 U 0.01 U 0 01 U 0 01 U 0 01 U

0001U 0001U 001U 001U 001U 001U

0001U 0001U 001UJ 001U 0.01U 001U

0001U 0001U 001U 001U 001U 001U

0001U 0.001U 001U 001U 001U 001U

0001U 0001U 001U 001U 001U 001U

0001U 0001U 001U O01U O01U 0.01U

O001U 0001U O01U O01U O01U O.01U

O001U 0001U O01UJ O01U O01U 0.01U

0001U i 0001U

0001U 0001U 001U 001U 001U 001U

0001U 0001U 001U 001U 001U 001U

Report Grouping _> 23-G_ater, 25-Offsde

Field QC = Quakty Control $_rnple

HY = Hydmpunch

MW = MonitorWatl

N = Necma_sample

FD = F'_aldOUpllCate/QuahtyContn04Sample

D, DUP = Oup41cate

WG = GmurtOwater

MG,I_ = mlthgram per liter

U = i_,n,.detect, = = definite detecbon, J = estimated detec_3fl

Contaminant detected at o_below Laboratoryde_ limit

:'THYLBENZENE MG/L 0.001 U 0 001 U 0 001 U 0 001 U 0 01 U 0 01 U 0 01 U 0.01 U

_,P-XYLENE (SUM OF ISOMERS) MG/L 0 001 U

_-XYLENE (1,3-DIMETHYLBENZENE) MG/L i O 001 U O 001 U 0 001 U
_ETHYL ETHYL KETONE (2-BUTANONE) MG/LI 002U 002U 002U 002U 001U 001U 001U O01U

_ETHYL ISOBUTYL KETONE (4-METHYL-2*PENTANONE MG/L 0 005 U 0 005 U 0 005 U 0 005 U 0 01 U 0 01 U 0 01 U O 01 U

_ETHYLENE CHLORIDE MG/L 0 005 U 0 005 U 0 005 U 0.005 U O O1 U 0 O1 U 0 01 U 0 01 U

_'XYLENE (1,2-OIMETHYLBENZENE) MG/L 0 001 U 0 001 U 0 001 U 0 001 U

P-XYLENE (1,4-DIMIETHYLBENZENE) MG/L 0 001 U 0.001 U 0 001 U

STYRENE MG/L 0001U O001U O001U 0001U 001U O01U O01U O.01U

TElrRACHLOROETHYLENE(PCE) MG/L O001U O001U OOOlU 0001U O01U OOlU O01U O01U

TOLUENE MG/L 0001U 0001U 0001U 0001U ; 001U 001U 001U 001U

TOTAL 1.2-DICHLOROETHENE MG/L 0.01 U 0 01 U 0 01 U 0 01 U

TOTAL DICHLOROBENZENES MG/L

Vans-1,2_)ICHLOROE1HENE MG/L 0 001 U 0.001 U 0 001 U 0 001 U

trans-I,3-OICHLOROPROPENE MG/L 0001U 0.001U 00OIU O001U O01U 001U O01U O01U

TRICHLOROETHYLENE (TCE) IMG/I 0001U 0001U 0001U O001U 001U 001U 001U O01U

TRICHLOROFLUOROMETHANE MOlL

VLNYL ACETATE MG/L O 02 U O 02 U 0 02 U O 02 U

VINYL CHLORIDE MG/L 0001U 0001U O001U 0001U 001U 001U 001U 001U

XYLENES, TOTAL MG/L 001 U 001 U 001U 001 U
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Table 14-2

RI G_ound_ Ana_cal Data

Samp/_n9 Period t996 to 2001

P_v O _mp_ D_ Oum Reld PJ

Sta_on Locatmn ==> MW-33 MW-33A MW_34 IvIW*34 MNV-34 MW-34 MW-34

Sample Number==> MW335 MW*33A-Y2Q1 MW-34-Y1Q1 MW-34-Y102 MW-34-YIQ3 MW-34-YICH MWo34-Y2Q1

Date Collected ==> 10/16/1998 2/15/2000 2/4/1999 5/26/1999 8/27/1999 1113/1999 2/16/2000

]3me Coflected ==> 1506 1130 1345 1455 1005 900 1235

Sample Type ==> N N N N N N N

Sample Matrix _> WG WG WG WG WG WG WG

R GroupL ==> 25 25 23 23 23 23 2_ z3

I.I.I-TRICHLOROETHANE MG/I_ 0.01 U 0 001 U

1.1.2,2-[I:]HACHLOROETHANE MG/L 001 U 0 001 U

1,1,2-TRICHLOROETHANE MG/L 0 01 U 0 001 U

I.I*DICHLOROETHANE MG/L 0.01 U 0 001 U

I.t-OICHLOROETHENE MG/L 001 U 0.001 U

1.2-DICHLOROETHANE MG/L 0 01 U 0 001 U

1,2-DICHLOROPROPANE MG/L 0 01 U 0 001 U

2-CHLOROETHYL VINYL ETHER MG/L

2_-_EXANONE MG/I. 0 01 U 0 005 U

ACETONE MG/L 0 01 UJ 0 02 U

BENZENE MG/L 0.01 U 0 001 U

BROMOOICHLOROMETHANE MG/L 0 01 U 0.001 U

BROMOFORM MG/L 0 01 U 0 001 U

BROMOMETHANE MG/L 0 01 U 0 001 U

CARBON DISULFIDE MG/L 0.01 U 0 001 U

CARBON TETRACHLORIDE MG/L 0 01 U 0 001 U

CHLOROSENZENE MG/I_ 0.01 U 0 001 U

CHLOROE-IHANE MG/L 0.01 U 0 001 U

CHLOROFORM MG/L 0 01 U 0 001 U

CHLOROMETHANE MG/L I 0 01 U 0 001 U

cls-1.2-DICHLOROETHYLENE MG/I. 0.001 U

CtS-I,3-DICHLOROPROPENE MG/L 0 01 U 0.001 U

DIBROMOCHLOROMETHANE MG/I_ 0 01 U 0.001 U

DICHLORODIFLUOROMETHANE MG/I_

ETHYLBENZENE MG/L 0 01 U 0 001 U

M.P-XYLENE {SUM OF ISOMERS) MG/L

M*XYLENE (1,3-DIMETHYLBENZENE) MG/L 0 001 U

METHYL ETHYL KETONE (2-SUTANONE) MG/L 0 01 U 0 02 U

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) MG/L 0 01 U 0 005 U

ME'IHYLENE CHLORIDE MG/L 0 01 U 0 005 U

O-XYLENE (1.2-DIMETHYLBENZENE) MG/L 0 001 U

P-XYLENE (1,4-DIMETHyI_BENZENE) MCdL 0 001 U
STYRENE MG/L 001 U 0.001 U

TETRACHLOROETHYLENE(PCE) MG/L 0 01 U 0 001 U

TOLUENE MG/L 0 01 U 0 001 U

TOTAL 1.2-DICHLOROETHENE MG/L 0 01 U

TOTAL DICHLOROBENZENES MG/L

_ans-I,2_)ICHLOROETHENE MG/L

Lrans-1.3-DICHLOROPROPENE MG/L 0 01 U

rRICHLOROETHYLENE (TCE) MG/I_ 0 01 U

FRICHLOROFLUOROMETHANE MG/L

v'INYL ACETATE MG/L

v'INYL CHLORIDE MG/L 0 01 U

=CfLENES, TOTAL MG/L 0 01 U

Report C._oupm__--_ 23-Groundwater, 25_ffsde

F_ld OC = QualctyCont,_ Samp_

HY = HTdmpunch

MW = MondorWelJ

N = Nom_al san_ole

FD = F_ld Dupllcate/Ouak_ Control Sample

D, DUP = Dup4icate

WG = Groundwater

MG/L = m_ram per hte_

U = nCXH_te_ = = detmlte de_*eb_n, J = e_Jn_ed detect_n

Contan_mantdet_'_cl at or be!owlabomz_ detecbon Irn=L

0001U 0001U 0001U 0.001U 0COIU

0.001 U 0.001 U 0 001 U 0.001 U 0 001 U

0.001U 0001U O001U O001U O001U

O001U O001U O001U O001U O001U

O001U 0.001U O001U OCOlU O001U

0 001 U 0.001 U 0 601 U 0 001 U 0.001 U

0COIU 0.001U 0001U 0.001U 0001U

O005U O005U O005U O005U O005U

O05U O05U O05U O05U O02U

O001U O001U O001U OO01U O001U

0001U 0001U 0.001U O001U 0001U

0.001U O001U 0.001U O001U O001U

0 001 U 0 001 U 0 001 U 0 001 U 0.001 U

O001U O001U O001U O001U O001U

000101= 000123= 0 00051 J 0001U 0.00104=

O001U O001U O001U 0.001U O001U

0.001 U 0 001 U 0 001 U 0.001 U 0 001 U

000434= 0001U 0 00066 J 0.001U 000198=

O001U O001U O001U O001U OGOIU

000103= O001U OC01U O001U O001U

O001U O001U O001U O001U O001U

0.001U O001U 0.001U O001U 0.001U

0.001U 0001U 0001U 0001U 0001U

0 001 U 0.001 U 0 001 U 0 001 U 0 001 U

O02U O02U O02U O02U O02U

0005U 0.005 U 0005U 0.005 U 0G05U

O005U O005U O005U 0.005 U O005U

0001U 0001U 0001U 0.001U 0001U

O001U O001U OGOIU O001U O001U

0 001 U 0 001 U 0.001 U 0 001 U 0.001 U

O001U O001U OC01U O001U O001U

0.001 U 0 001 U 0 00053 J 0 001 U 0.001 U

O02U O02U O02U O02U O02U O.02U

O001U O001U O001U O001U O001U O001U

0.001U O001U OC01U 0.001U O001U O001U

0.001 U 0 001 U 0.001 U 0 001 U 0 001 U 0 001 U

0.001U 000439= 0001U 0 00064 J 0001U 0 00085 J



Table14-2
RIGroundwaterAna;y6calData
SamplingPer;od1996to2001
RoyOUemp_s Ds;:_ _ R_ R/

702 688

Station Location ==> MW-34 MW-34 MW-34 MW'-34 MW*34 MW-34 MW_34 MW-34

Sample Number ==> MW_34-Y2Q3 MW-34-Y2Q4 MW-34 MW341 MW342 MW342DUP MW343 MW343DUF

DateCogected==> 8/24/2000 11/7/2000 5/16/20OE 2/911996 6/19/1997 6/1911997 9/26/1997 9/26/1997

_me Coilectsd ==> 1000 1530 1550 000 1530 1532 1642 1642

Sample Type ==> N N N N N FO N FD

Sample Matnx ==> WG WG WG WG WG WG WG WG

Report Grouple_ ==> 23 23 23 23 23 23 23 23

I.I,I-TRICHLOROETHANE MG/L O001U O0OIU O001U ! OOlU tiOIU OOlU OOlU 0OlD

1,1,2,2-TETRACHLOROETHANE MGLL 0 001 U 0 001 U 0 001 U ' 0 01 U O 01 U 0 01 U O 01 U 0 01 U

1,1,2-TRICHLOROETHANE MG/L 0 001 U 0 001 U 0 001 U 0 01 U 0 01 U O 01 U O 01 U 0 01 U

1,1-DICHLOROETHANE MG/L O 001 U 0 001 U O 001 U 0 01 U 0 01 U 0 01 U O O1 U 0 01 U

1.1-DICHLOROETHENE MG/L 0 001 U 0 001 U 0 001 U 0 01 U 0.01 U 0 01 U 0 01 U 0 01 U

1.2_DICHLOROETHANE MC_L 0 001 U 0.001 U 0 001 U 0 01 U 0 01 U 0 01 U 0 01 U 0.01 U

t,2-OICHLOROPROPANE MG/L 0 001 U 0 001 U 0 OO1 U O 01 U 0 01 U 0 01 U O 01 U 0 01 U
Z-CHLOROETHYL VINYL ETHER MG/L

:_-HEXANONE MG/I_ 0005U 0005U 0005U 001U 0.01U 001U 001U 001U

_.CETONE MC.-,/L i 0.02U 002U 002U 001U O01U OOlU 001U O01U

3ENZENE MG/L 0001U 0001U 0001U 001U O01U O01U 001U O.01U

3ROMODICRLOROMETHANE MG/L 0001 U 0 001 U 0 001 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U

_IROMOFORM MCVL 0001U O001U 0001U O01U 001U O01U O01U 001U

3ROMOMETHANE MG/L O001U 0001U 0001U 001U O01U 001U O01U 001U

_ARBON D_SULFIDE MG/L 0001U tiO01U 0001U OOlU O01U OOlU 0.01U O01U

=3ARBON TETRACHLORIDE MG/L 0 00086 J 00OLD D 00103 = 0001J O01U 0.01U O01U 001U

_HLOROBENZENE MC.VI_ 0001U O001U i 00OIU O01U 001U O01U OO1U O01U

=3HLOROETHANE MG/L 0001U 0.001U 0001U 001U 001U 001U 001U 001U

.3HLOROFORM MG/L OOOIU OO01U 000349= 0.005 J O002J 0002J 0.001J 001U

;HLOROMETHANE MG/L 0.001 U 0 001 U 0 001 U 0 01 U 0 01 U 0 01 U 0 01 U 0 002 J

;is-1.2-01C HLORO ETHYLENE MG/L O 001 U 0 001 U O 001 U

.'tS-I,3"DICH LOROPROPEN E MG/L O001U 00OIU O(X)I U O01U O01U 001U O01U 001U

DIEROMOCHLOROMETHANE ! MG/I O GO1 U 0 001 U 0 001 U 0 01 U O O1 U 0.01 U 0 01 U O 01 U

DICHLORODIFLUOROMETHANE MG/L

ETHYl.BENZENE MG/L 0 001 U 0 001 U 0 001 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U

M,P-XYLENE (SUM OF ISOMERS) MG/L 0 001 U

M-XYLENE (1.3-DIMETHYLSENZENE) MG/L 0 001 U O 001 U

METHYL ETHYL KETONE (2-BUTANONE) MG/L 0 02 U 0 02 U O 02 U O O1 U 0 01 U O O1 U 0 01 U 0 01 U

METHYL ISOBUTYL KETONE (4-METHYL-2*PENTANONE) MG/L 0005U 0005U OO05U O0tU 001U OOlU O01U O01U

METHYLENE CHLORIDE MG/L 0 005 U 0 005 U 0.005 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U

O-XYLENE (1,2-DIMETHYLBENZENE) MG/L 0 001 U 0 001 U 6 001 U

P-XYLENE (1.4-DIMETHYLBENZENE) MG/L O 001 U 0 OO1 U

STYRENE MG/L OOOIU O001U 00OIU 001U O01U OOIU O01U 001U

TETRACHLOROE'IHYLENE(PCE) MG/L 0001U O001U 0001U 0001J 001U 001U 0.01U O01U

TOLUENE MG/L 0.001U 0001U 0001U 001U 001U O01U O01U 001U

TOTAL 1,2-DICHLOROETHENE MG/L 001U 0OlU OOlU 001U 001U

TOTAL DICHLOROBENZENES MG/L

_ans-t,2-DICHLOROETHENE MG/L 0 001 U 0 001 U 0 001 U

trans-I,3.OICHLOROPROPENE MG/L 0 001 U 0 001 U 0 001 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U

TRICHLOROETHYLENE (TCE) MG/L 000255= 000143= 000215= 0001J O01U 001U 001U 001U

TRICHLOROFLUOROMETHANE MG/L

VINYL ACETATE MG/L O 02 U O 02 U 0 02 U

VINYL CHLORIDE MGIL 0 001 U 0 001 U 0 001 U 0 01 U 0 01 U O 01 U 0 01 U 0 01 U

XYLENES. TOTAL MGIL O01U 001U O01U OOIU OOIU

Repo_ Gmup_g ==> 23-Gioundwater; 25-Off.re

Field _ = QcmUtyContmt $a fc_ole

Hy = Hy_,_punch

MW = Mondo¢Well

N = N0cm_ sarlC4e

FD = Field DtC4_cale/QualltyContrOlSample

D, DUP = Du_lcata
WG = Grounowater

MG/L = rndltgfam per Ider

U = non.dat_ct. = = de_nltBdelection, J = efstmlate(idetecti:_n

Contaminantdel_ct6d atOf bek:_wlabo_atoW detection
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Tatde 14-2

RI Groundvrater AnaJy_al Data

Sampling period 1996 to 2001

Rev OMemplus Dep_ Oun_Re/d F#

Stabon Location ==> MW-34 MW_4

SampleNumber==> MW344 MW344D

OabeCollected ==> 3/27/1998 3127/1998

lime CoUected ==> 10 09 10 09

Sample Type ==> N FD

Sample Matnx ==> WG WG

Report Gmupincj ==> 23 23

1,1,1-TRICHLOROETHANE

1,1,2,2- } L IKACHLOROETHANE

1,1,2-TRICH LOROETHANE

1,1 -DICHLOROETHANE

1,1-DICHLOROETHENE

1,2_DICHLOROETHANE

1,2-DICHLOROPROPANE

2-CHLOROETHYL VINYL ETHER

2_IEXANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

:L_-1,2_)ICHLOROETHYLENE

_s-I,3*DICHLOROPROPENE

DIBROMOCHLOROMETHANE

DICHLORODIFLUORO METHANE

ETHYLBENZENE

M,p-xyI.JENE (SUM OF ISOMERS)

_JI-XYLENE ( 1,3-DIMETHYLB ENZEN E)

METHYL ETHYL KETONE (2_UTANONE)

MG/L 001U 001U

MG/L 0002J 001U

MG/L 001U 001U

MG/L 001U 001U

MG/L 0.01 U 0 01 U

MG/L 001U 001U

MG/L 0.01 U 0 01 U

MG/L

MG/L 0 01 U 0 01 U

MG/L O01U O01U

MG/L O01U O01U

MG/L 0 01 U 0 01 U

MG/L 0 01 U 0.01 U

MG/L 001U 001U

MG/L 0.01 U 0.01 U

MG/L 001U 001U

MG/L 0.01 U 0.01 U

MG/L 0.01 U 0 01 U

MG/L 001U 001U

MG/L 001U 001U

MG/L;

MG/L 001U 001U

MG/L O01U 001U

MG/L

MG/L 001U O01U

MG/L

MG/L

MG/L 001U 001U

_4E1HYL ISOBUTYL KETONE (4-METHYL-2_°ENTANONE) MG/L 0.01 U 0 01 U

MED-IYLENE CHLORIDE

:)-XYLENE (1,2-D[METHYLBENZENE)

:LXYLENE (1,4-DIMETHYLBENZENE)

_]_OJEHE

[ETRAC HLOROETHYLE NE(PCE)

tOLUENE

fOTAL 1,2_ICHLOROETHENE

rOTAL DICHLOROBENZENES

tans-1,2_)ICHLOROETHENE

tans-1,3_)ICHLOROPROPENE

rRICHLOROETHYLENE (TCE)

rRICHLOROFLUOROM ETHAN E

/'INYL ACETATE

/INYL CHLORIDE

(YLENES, TOTAL

Report Gr0u_ng ==_ 23-G._0undwater, 25-Offsde
F_ebdQC = Quality Cont,ol Sample

HY = Hydr_u_,ch

M',N = Mm-m_rWd

N = Norma_sample

FD = Fmld Ouprca_uakty Cofl_ol Sample

O. DUP = Dupl_ate
WG = Grour.dwatei"

_GA. = rzulhg_n per liter

LI = .or,4etect = = d_fm_e d,e_C_n. J = esbmated d,Mectw_

Costaml.a_ (_et6_ed at ,m"be_m_vlaboratory d,e_cto. ImP{

MG/L 0 01 U 0 01 U

MG/L

MG/L

MG/L 001U 001U

MG/L 0 01 U 0.01 U

MG/L 001U 001U

MG#I_ 001U 0.01U

MG/L

MGJL

MG/L O01U 001U

MG/L 001U 001U

MG/L

MG/L

MG/L 0 01 U 0 01 U

MG/L 0 01 U 0 01 U
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Table 14-2

Groundwater Anal_c_l Data

5_'npling Peded 1996 to 2001

Stabon Location ==>

Sample Number ==>
Date Collected ==>

_me Collected ==:

Sample Type ==:

Sample Matrix ==>

Report Groupmq ==>1

t,1,1-TRICHLOROETHANE MG/L

;,1,2,2oTE1RACHLOROETHAN E MG/L

t,1,2-TRICHLOROETHANE MG/L

1,1-DICHLOROETHANE MC_'L

I.I"DICHLOROETHENE MG/L

1,2_ICHLOROETHANE MC-VL

1,2"DICHLOROPROPANE MG/L

.)-HEXANONE MG/1.

_.CETONE MG/L

]ENZENE MGIL

3ROMOOICHLOROMETHANE MG/L

_ROMOFORM MG/L

3ROMOMETHANE MG/L

CARBON DISULFIDE MG/L

CARBON TETRACHLORIDE MG/L

CHLOROBENZENE MC_L

CHLOROEIHANE MG/L

CHLOROFORM MG/L

CHLOROMETHANE MG/L

c[s-1.2-DICH LOROE-R'IYLEN E MG/L

cls-1,3_ICHLOROPROPENE MG/L

CIBROMOCHLOROMETHANE MG/L

ETHYLBENZENE MG/t

M.P-XYLENE (SUM OF ISOMERS) MG/L

M-XYLENE (1,3-DIMETHYLBENZENE) MG/L

METHYL ETHYL KETONE (2-BUTANONE) MG/L

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) MG/L
METHYLENE CHLORIDE MG/L

O-XYLENE (1,2"DIMETHYLBENZENE) MG/L

P-XYLENE (1,4-DIMETHYLBENZENE) MG/L
STYRENE MG/I_

TETRACHLOROETHYLENE(PCE) MG,'L

TOLUENE MG/L

TOTAL 1,2-DICHLOROETHENE MG/L

trans-1,2-DICHLOROE'[HENE MC_'L

Lrans-1,3-DICHLOROPROPENE MG/L

TRICHLOROETHYLENE (TCE) MG/L

VINYL ACETATE MG/L

VINYL CHLORIDE MG/L

k'YLENES, TOTAL MG/L

Report Grouping ==> 23-GmundwateE 25-Offsde

Fled C,C= QtmhtyConb_ Sample

HY = Hydmpunch

MW = M C_l_- Worn

N = Normal sample

FD = F=e_dDupl:,cate/Qua_=tyContn_ Sample

D, CUP • Dupllcale

WG = Gro_,dwater

MG_ = mdhgmmper hter

U = non-detecl_ = • de_rute detectJon,J = esbrnateddetection

Contamrrmntdetected ator below labOratc¢/detect,on k,_l

11 10

N

WG

23

001 U

0011=

001 U

001 U

0,01 U

001 U

001 U

0 01 U

001U

001 U

001U

001U

001U

MW-35 MW_35 MW-35 MW-35 MWo35

MW351 MW352 MW352DUP MW353 MW353DUP

3/131199_ B/21/1997 6/2111997 9/2711997 9/2711997

000 11 10 965 9.50

N FD N FD

WG WG WG WG

23 23 23 23

02U 002U 001U 001U

02= 0014J 0005J 0005J

02U 0.02U 001U 001U

02U 002U 001U 001U

0.2U 002U 001U 001U

02U O02U O01U 001U

02U 0O2U 001U 001U

02U 002U 0.S1U 001U

02U 002U 001U 001U

02U 002U 001U 0OlU

02U O02U S01U 001U

02U 0.02U 001U 001U

02U 002U 001U 001U

O2U 001U 002U O01U 001U

02U 0OlU 0.02U O01U 001U

02U 0,OlU 002U 0OlU 001U

02U O01U 0O2U OOlU 0OIU

02U 001U 002U 0OlU 001U

02U 001U 002U 001U 001U

MW-35 MW-35 MW-35

MW354 MW354D MW355*B

3/3011998 3/30/1994 10/1411991

1205 1205 11 20

N FD N

WG WG WG

23 23

001U 001U 001U

0006J 0004J O004J

001U 001U 001U

001U O01U 001U

001U 0,01U 001U

001U 001U 001U

001U 00tU 001U

001U 001U 001U

001UJ : 601UJ O01U

001U 001U 001U

001U 001U 001U

001 U 001 U 0,01 U

001U 001U 0OlU

001U 001U 061U

001U O.01U OOlU

0OlU 0.01U 001U

001 U 0.01 U 001 U

001U 0.01U 001U

001 U 0.01 U 001 U

02U O01U 062U 001U 0OlU 061UJ 001UJ 001U

02U 001U 002U 001U 001U 001U 001U 0OlU

02U 001U 0.02U O01U 001U O01U O01U 001U

02U 001U 002U 0OlU 0OlU 0OlU 0OlU O01U

0026J 00O2J 0002J 0001J 0O01J O002J 0001J O01U

O2U 001U 0O2U 0OlU O01U 0OlU 0.OlU O01U

016J 0011= 0014J 00O4J 0004J 0006J 0005J 0003J

O2U 0OlU 002U O01U 001U 001U O01U 0OlU

19= 016= 0.2= 0093= 0082= 01 = 0088= 0.062=

02U O01U 002U 0OlU 001U 0OlU 001U 001U

02U 0OlU 062U 001U 001U 001U 0OlU O01U

0.2U 001U 002U 001U 001U 001U 001U 0.01U

02U 001U 002U 001U 001U 001U 0.01U 001U

02U 001U 0.02U O01U 0.01U 001U 001U O01U
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TaMe 14-2

Gro_edvrater Analytical Dm

SampUng Period 1996 to 2001

Rev Ol_np_ De_ O_nnF_d RI

Stabon Locauon ==>

Sample Number ==_

Date Collected ==_

Time Collected ==7

Sample Type ===

Sample Matrix ==;

Report Groupm 9 ==_"

1,1.1 -TRICMLOROE_H,ANE MG/L

1.1,2,2-TEI_ACHLOROETHAN E

1.1,2-TPJC HLOROETHAN E

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2"DICHLOROETHANE

1,2_ICHLOROPROPANE

__-HEXANONE

_.CETONE

3ENZENE

3ROMODICHLOROMETHANE

]ROMOFORM

]ROMOMETHANE

_ARBON DISULFIDE

CARBON TE1P, ACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

o.s-1,2-DICHLOROETHYLENE

c_s-1,3-DICHLOROPROPENE

DIBROMOCHLOROMETHANE

ETHYLBENZENE

M,P-XYLENE (SUM OF ISOMERS)

M-XYLENE (1,3-OIME]HYLBENZENE)

METHYL ETHYL KETONE (2_3UTANONE)

METHYL ISOBUTYL KETONE (4_ETHYLo2-P ENTAN ON E)
METHYLENE CHLORIDE

O-XYLENE (1,2-DIMETIHYLBENZENE)

P-XYLENE (1,4-DIMETHYLBENZENE)

STYRENE

TETRACRLOROETHYLENE(PCE)

TOLUENE

TOTAL 1.2_ICHLOROETHENE

Vans-1.2_[CHLOROETHENE

trans-I,3-DiCHLOROPROPENE

TRICHLOROETHYLENE (TCE)

VINYL ACETATE

VINYL CHLORIDE

XYLENES, TOTAL

P,epod C-m_ng =_. 23-_ 25_Isde

Fm_dOC = Quality Contr_ Sample

HY = Hydropurch
MW = Mor:e*orWell

N = Nomlal _Jmp/e

FD = F:eld _ty Cont=d Samp_

D* DUP = Dup_cate
WG = Gmundwat_

MG,q_= m_l_mm per bier

U = non.detect. = = 0e_=te detecbon, J = es1_nateddetecbo_.

Contaminant detected ator _e_ow_abo_to_y 0e_ct_n bn_

MW-35 MW-35 MW-35 MW-36 MW-36 MW_36 MW_37 MW-37

MW355 MW355FD VlW35NA MW362 MW363 MW365 MW372 MW3T3

10/14/199_ 10/1411998 3/24/2000 6/19/199_

11.15 11 15 8 10 1200

N FD N N

WG WG WG WG

23 23 23 23

001U 001U 0001U 001U

MG/L 0001J 001U 0.023= 001U

MG/L 001U 001U 0001U 001U

MG/L 001U 001U O001U 001U

MG/L 001U 001U 0001U 001U

MG/L 001U 001U 0001U 001U

MG/L 001U 001U 0001U 001U

MG/L 001U 0.01U 0005U 001U

MG/L 001 U 001 U 0004J 001 U

MG/L 0 01 U 0.01 U 0 001 U 0 01 U

MG/L 0 01 U 0.01 U 0 001 U 0 01 U

MG/L 001U 0.01U 0001U 001U

MG/L 001U 0.01U 0001U O01U

MG/L 0 01 U 0.01 U 0 001 U 0 01 U

MOP- 001U 0.01U 0001U 001U

MG/L 001U 001U 0001U 001U

MG/L 001U 001U 0001U 001U

MG/L 001U 001U 00001J 001U

MG/I. 0 01 U 0 01 U 0.001 U 0.01 U

MG/L 0002=

MG/L 0 01 U 0 01 U 0.001 U 0 01 U

MG/I- 0.01 U 0 01 U 0.001 U 0 01 U

MG/L 0.01 U 0 01 U 0.001 U 0.01 U

MG/L 0.002 U

MOIL

MG/L 0.01 U 0 01 U 0 005 U 0 01 U

MG/L 001U 001U 0005U 001U

MG/L 001U 001U 0001U 001U

MCvI. 0 001 U

MG/L

MG/L 0 01 U 0.01 U 0 001 U 0.01 U

MG/L 001U 001U 00006 J 0.01U

MG/L 0 01 U 0.01 U 0 001 U 0.01 U

MG/L 0 01 U 0/)1 U 0 01 U

MG/L 0.0006 J

MG/L 0 01 U 0.01 U 0 001 U 0.01 U

MG/L 0 01 = 0 01 = 0.042 = 0.01 U

MG/L

MG/L 001U 0.01U O001U 001U

MG/L 001U 001U 001U

9/2411997 10/13/1998 6/18/1997 9/29/1996

10 15 1530 000 11 12

N N N N

WG WG WG WG

23 23 25 25

001U 001U 001U 001D

00_U 001U 001U 001U

001U 001U 001U 001U

001M 001U 001U 001U

001U 001U 001M 001U

001UJ 0_01D 001U 001LI

001U 001U 001U 001U

001U 001D 001U 001U

001M 0_01LU 001U 001U

001U 001U 001U 0.01U

0 01 U 0 01 U 0_01 U 0.01 U

0 01 U 0 01 M 0_01 U 0_01 U

0 01 D 0 01 LI 0.01 U 0_01 M

001U 001U 0_01U 001U

001U 001M 001U 001M

001U 001U 0_01U 001U

001D 001U 001D 001U

0.01 U 0 01 U 0.01 U 0 01 D

0 01 D 0 01 U 0_1 U 0_01 U

001U 001 U 0_01 M 0_01 U

001U 001U 0.01U 001U

0 01 U 0 01 D 0_01 U 0.01 U

001U 001U O01U 0.01U

001 U 001 U 001 U 0.01 U

001U 001U O01U 0.01U

001 U 001 U 001 U 0.01 U

001U 001U O01U O01U

001U 001U 001U 001U

001U 001U 001U 0.01U

001U 001U 001U 001U

001U 001U 001U 0.01U

001U 001U 0.01U 001U

001U 001U 001U 001U
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Table 14-2

Groundwater An#yticaJ Data

S_np_ng Fedod 1996 to 2001

Rev O_ernpbls _-cot _ ,_ek_R/

StatLon LocatLon ==> MW-37 MW-39 MW-40 MW-40 MW_0 MW_.0 MW-40

Sample Number ==> MW374 MW39NA MW-40-YIQ1 MW_I0-Y1Q_ MW-10-Y1Q3 MW-40-Y1Q4 MW_I0-Y2Q1

OateCoilected==> 3127/1991 3/23/200_ 2/2/1999 5/2411999 8/26/1999 11/2/1999 2/15/2000

"l_me Collected ==> 11 53 18.15 9 45 17 20 11 30 12 00 8 30

Sample Type ==> N N N N N N N

Sample Matrix ==> WG WG WO WG WG WG WG

...... Report Grouping ==> 25 25 25 25 25 25

1,1,1-TRICHLOROETHANE MG/L 0 01 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0.001 U

1,1,2,2-TETRACH LO ROETHANE MG/L 001U 0001U 0001U 0001U 0001U 0001U 0001U

1,1,2-TRICHLOROETHANE MG/L 0 01 U 0001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U

1,1-DICHLOROETHANE MG/L 0 01 U 0 001 U 0 00139 = 0 00123 = 0 001 U 0 001 U 0 001 U

1,1-DICHLOROETHENE MG/L 0.01U 0001U 000135= 000107= 0001U 0001U 0001U

1,2-DICHLOROETHANE MG/I. 001U 00004 J 0001U 0001U 0001U 0001U 0001U

1,2_)tCHLOROPROPANE 0001 U 0001 U 0001 U 0001 U

2-HEXANONE 0 005 U 0 005 U 0.005 U 0 005 U

ACETONE 0 05 U 0 05 U 0 05 U 0 02 U

BENZENE 0001U 0001U 0001U 0001U

BROMODICHLOROMETHANE 0 001 U 0 001 U 0 001 U 0 001 U

BROMOFORM 0 001 U 0 001 U 0 001 U 0 001 U

BROMOMETHANE 0 001 U 0 001 U 0 001 U 0 001 U

CARBON DISULFIDE 0 001 U 0 001 U 0 001 U 0 001 U

CARBON TETRACHLORIDE 0 001 U 0 001 U 0 001 U 0 001 U

CHLOROBENZENE 0 001 U 0 00094 J 0 00106 = 0 001 U

CHLOROETHANE 0 001 U 0 001 U 0 (X)I U 0 001 U

CHLOROFORM 0 001 U 0 001 U 0 001 U 0 001 U

CHLOROMETHANE 0.001 U 0 001 U 0 001 U 0 001 U

Cbl-I.2oDICHLOROETHYLENE 0 001 U 0 001 U 0 001 U 0 001 U

_ds-1,3-DICHLOROPROPENE 0 001 U 0 001 U 0 001 U 0001 U

DIBROMOCHLOROMETHANE 0 001 U 0 001 U 0 001 U 0 001 U

ETHYL.BENZENE 0 001 U 0 001 U 0.001 U 0 001 U

VI,P-XYLENE (SUM OF ISOMERS)

VI-XYLENE (1.3-OIMETHYI.BENZENE)

_IETHYL ETHYL KETONE (2-BUTANONE)

MC*/I. 0 01 U 0001 U 0 001 U

MG/L 001U 0GO5U 0005U

MOIL 0010 0005U 005U

MG/L 001U 0001U 0001U

MG/L 001U 0001U 0001U

MG/L 0 01 U 0 001 U 0 001 U

MG/L 001U 0001U 0001U

MG/L 0 01 U 0001 U 0 001 U

MG/L 0 01 U 0001 U 0 001 U

MG/L 001U 0001U 0001U

MG/I. 001U 0001U 0001U

MG/L 0.01U 0001U 0001U

MG/L 001U 0001U 0001U

MG/L 0 0004 J 0 001 U

MG/I. 001U 0001U 00010

MG/L 001U 0001U 0001U

MG/L 0 01 U 0001 U 0 001 U

MG/L 0.002 U

MG/L 0 001 U

MG/L 0 01 U 0.005 U 0 02 U

VlE13_YL ISOBU]YL KETONE (4-METHYt.-2*PENTANONE) MC._- 0 01 U 0005 U 0 005 U

_ETHYLENE CHLORIDE

D-XYLENE (1,2-DIMETHYLBEblZEblE)

a-XYLENE (1,4-DIMETHYLBENZENE)

3TYRENE

IE]RACHLOROETHYLENE(PCE)

tOLUENE

FOTAL 1,2-DICHLOROETHENE

_ns-1,2-D[CHLOROETHENE

tans-1,3-DICHLOROPROPENE

IRICHLOROETHYLENE (TCE)

/INYL ACETATE

/INYL CHLORIDE

C(LENES, TOTAL

Report C_OUl:dng==o. 23-Gmundwatec, 25_)ff=te

F_ld QC = Quakiy ControlSample

HY = Hydrop_nch

MW = Monlto_Well

N • Non_=l =;ample

FD = Field Dt_plicateK_tud=iyControl Samp_
D, DUP = Dupl_ate

WG = G_t_r

MG_. = radiogrampet _ot

U = nop_detact,= _ defim_sdetaci*on, J = e=itJmatedde_ctlon

Contaminant dotecle_ at ot below I,a_0ratory detect,on I_rmL

MG/L O01U 00OIU O005U

MG/L 0 001 U 0.001 U

MG/I. 0 001 O

MG/L 001U 0001U 0001U

MG/L 001U 0012= 0001U

MG/L 0 01 U 0 001 U 0 001 U

MG/L 0 01 U

MG/L 0001 U 0 001 U

MG/L 001U 0001U 0001U

MG/L 001U 0005= 000155=

MG/L 0 02 U

MG/L 0 01 U 0001 U 0 001 U

MOIL 0 01 U

0 001 U 0 001 U 0.001 U 0 001 O

0.02U 002U 002U 002U

0005U 0005U 0.005 U 0005U

0005U 00050 OCOSU O005U

0001U OOOIU 00OIU OOOIU

0001U 0001U 0001U 0001U

0001U 0001U 0001U 0COIU

0 001 U 0 001 U 0 001 U 0 001 U

0001U 0001 O 0001 U 0001 U

0001 U 0001 U 0001 U 0001 u

0001U 0001U 0001U 0001U

0 001 U 0 001 U 0 001 U 0 001 U

002U 002U 002U 002U

0001U O001U 0001U 0001U
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Table 14-2

Groundwater Analytical Data

Samph_j Peno_ 1996 to 2001

Rev O _e_ _ _'a_ Re_ RI

Stabon Locabon ==> MW-40 MW_0 MW_0 MW-40 MW-40 MW_O MW_I0 MW_O

SampleNumber==> MW_0-Y2Q3 MW_O-Y2Q4 MW-40 MW40 |W40011596 MW402 MW403 i MW404

Date Collected ==> 8/23/2000 11/8/2000 5/16/2000 1/15/199£ 1/1511996 5/19/1997 9/26/199713/25/199_

Time Collected ==> 1415 1050 1015 000 000 16.10 1305 11.29

Sample Type ==> N N N N N N N N

Sample Matnx ==> WG WG WG WG WG WG WG WG
Re Orou I ==> 25 25 25 25 25 25 25 25

1,1,1-TRICHLOROETHANE

1,1,2,2.- I _ f ;-_.ACHLOROETHANE

1,1,2-TRICHLOROErHANE

1,1-DICHLOROETHANE

I .I_[CHLOROETHENE

1,2_ICHLOROETHANE

1,2_ICHLOROPROPANE

ZJ-IEXANONE

_.CETONE

3ENZENE

_ROMODICHLOROMETHANE

3ROMOFORM

]ROMOMETHANE

_-ARBON DISULFIDE

.3ARBON TETRACHLORIDE

_ILOROBENZENE

_"ILOROETHANE

_,HLOROFORM

CHLOROMETHANE

c_s-1,2-DICHLOROEIHYL.ENE

cts-1,3-DICHLOROPROPENE

DIBROMOCHLOROMETHANE

ETHYLBENZENE

M,P-XYLENE (SUM OF ISOMERS)

M-XYLENE (1 ,_DIMETHYLBENZENE)

METHYL E1HYL KETONE (2-BUTANONE)

MG/L O 001 U 0 001 U 0.001 U 0 01 U 0 01 U O 01 U 0 01 U 0.01 U
MG/L. i O001U 0001U 0001U 001U 001U 001U 001U 001U

MG/'L 0 001 U O 001 U 0.001 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U

MG/L 0001U 0001U 0001U O01U 001U 0002J 001U 0002J

MG/L 0 001 U 0 (O1 U 0.001 U O 01 U 0 01 U 0 01 U 0 01 U 0.002 J

MG/L 0001U 0001U 00OIU O01U 001U 001U 001U 001U

MG/I. 0001U 0.001U 0001U O01U 001U 001U 0.01U 001U

MG/L O005U 0005U 0005U O01U 0.01U 001U 0.01U 001U

MG/L 002U 0.02U O02U ! 001U 001U O01U 001U 001U

MG/L 0001U 0001U 0001U ! 001U 001U 001U 001U 001U

MG/L 00OIU O001U 0001U ! 001U 001U 001U 001U 0.01U

MG/L 0.001 U O 001 U 0 001 U 0.01 U 0 O1 U O 01 U 0.01 U 0 01 U

MG/L 0.001 U O 001 U 0.001 U 0.01 U 0 01 U 0 01 U 0 01 U 0 01 U

MG/L O001U 00OIU 0001U O01U 001U 001U 001U 001U

MG/L 00OIU 00OIU 0OO1U O01U 001U 001U O01U 001U

MG/L 0001U 0.001U 0 00099 ,J 0001J 0.01U 0.001J 001U O01U

MG/L 0.001 U 0 001 U 0 001 U 0 01 U 0.O1 U 0 01 U 0.01 U 0.01 U

MG/L 0.001 U 0 001 U 0 001 U 0 01 U 0.O1 U 0 01 U 0 01 U 0.01 U

MG/I. 0.001 U 0 001 U 0 001 U 0 01 U 0 01 U 0 01 U 0.01 U 0.01 U

MG/L O 001 U 0 001 U 0.001 U

MG/L OOOIU O001U 0001U O01U 001U 001U 001U O01U

MG/L 00OIU 0.001U 0001U 001U 001U 001U 001U 001U

MG/L 0001U 0001U 0001U 001U 0.01U 001U O01U 001U

MG/L 0.CO1 U

MG/L 0 001 U 0 001 U

MG/L 002U 002U 002U 001 U 0.01U 0.01 U 0.01U 0.01 U

0005U 0005U 001U 001U 001U 001U 0.01U

0005U 0005U 0.002 J 001U 001U 001U 001U

0 001 U 0,001 U

0001U

00OIU 0001U O01U O01U O01U 001U 001U

00OIU 0001U 001U 001U 001U 001U 001U

0.001U 0001U 001U 001U 001U 001U 001U

O01U 0.01U 001U O01U 001U

00OLD 00OIU

00OLD 0001U 001U 001U O01U 001U 001U

0001U 00OIU 001U 001U 0.01U 001U 001U

002U 002U

0001U 0001U 001U 001U 001U O01U 0.01U

001U 001U 001U 001U 001U

METHYL ISOBU'rYL KETONE (4-METHYL-2*PENTANONE) MG/L 0 005 U
ME'fl-IYLENE CHLORIDE MG/L 0 005 U

O-XYLENE (1,2-DIMETHYLBENZENE) MG/L 0 001 U

P-XYLENE ( 1,4_:)IMETHYLB ENZEN E) MG/L 0 001 U
STYRENE MG/I_ 0 001 U

TETRACHLOROE'RtYLEN E(PCE) MG/L 0 001 U

TOLUENE MG/L 0.001 U

TOTAL 1,2-DICHLOROETHENE MGJL

trans-I,2-DICHLOROE1HENE MG/L 0 001 U

trans-I,3-DICHLOROPROPENE MG/L 0 001 U

TRICHLOROETHYLENE (TCE) MG/L 0 001 U
VINYL ACETATE MG/L 0 02 U

VINYl. CHLORIDE MC-/L 0 001 U

XYLENES, TOTAL MG/L

Report Groc_4tg ==. 23-Groundwa;e_ 25-Of1_te

Fmld QC = O4JalityCo_a_t Sa_l_01e

HY = Hydropunch

MW = Mor.tor Well

N = Nccc't_lsample

FD = Field Dupllcate/_QualdyContr01Sampk_

D. DUP = DUplicate

WG = G_r_r
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Table 14-2

Groundwater Analytical Data

9anmpLlngP_o¢l t996 to 2t_01
Rev O MemphnOepotOunn FmldR/

StatLon LocatLon ==>

Sample Number ==>

Date Collected ==>

Time Collected ==>

Sample Type ==>

Samite Matnx ==>

Report Grouping ==>

t,I,I-IRICHLOROETHAN E MG/L

1,1,2,2-TETRACH LORO ETHANE MG/L

11,1.2-TRICHLOROETHAN E MG/L

1,1-OICHLOROETHANE MG/L

1,1-DICHLOROETHENE MG/L

1,2-DICHLOROETHAJ_E MG/L

1,2-DICHLOROPROPANE MG/I.

2-HEXANONE MG/L

ACETONE MG/L

BENZENE MG/L

BROMODICHLOROMETHANE ; MG/L

BROMOFORM MG/L

BROMOMETHANE MG/L

CARBON DISULFIDE MG/L

CARBON TETRACHLORIDE MG/L

CHLOROBENZENE MG/L

CHLOROE1HANE MG/L

CHLOROFORM MG/L

CHLOROMETHANE MG/L

cis-1,2-DICHLOROETHYLENE MG/L

cis.1,3-OICHLOROPROPENE MG/L

DIEROMOCHLOROMETHANE MG/L

ETHYLSENZENE MG/L

M,P-XYLENE (SUM OF ISOMERS) MOIL

M-XYLENE (1,3*DIMETHYLSENZENE) MGIL

M E'I_YL E]HYL KETONE (2_UTANONE) MG/L

MEIHYL ISOEUTYL KETONE (4-METHYL-2-PENTANONE) MG/L
ME]HYLENE CHLORIDE MG/L

O-XYLENE ( 1,2-DIMETHYLBENZENE) MG/L

PoXYLENE (1,4_DIMETHYLBENZENE) MG/L

STYRENE MG/L

TETRACHLOROETHYLENE(PCE) MG/L

TOLUENE MG/L

TOTAL 1,2-O[CHLOROETHENE MGIL

_rans-1,2oDICHLOROETHENE MG/L

h'ans-t ,3-D_CHLOROPROPENE MG/L

TRICHLOROETHYLENE (TCE) MG/L

VINYL ACETATE MG/L

VINYL CHLORIDE MG/L

KYLENES, TOTAL MG/I_

RepO_ Group=rigm_ 23_Gmc_dwat er. 2_Offsde

Fmld QC = Qualdy Conbol Sample

HY = Hy_ropunch
MW = Mollitor Welt

N = Normal s_mple

_D _ IZi_,dOIJg4icB_uahty Contr_ Sample

D. DUP = D,Jpllcate

WG = Grc_ndwat_

MG4_= mdl_ram per lllef

U = _on-_ietoct, = = dettrJtedeletion1,J = estJrPatsd det_aon

Contaminant _tected 8t or below talbO_ato,_del_cConI_rmt

MW-40 MW-40 MW*40 MW-41

MW405 MW40A MW40NA MW41011796

10/19/1998 1/15/1996 3/22/2000 1/1711996

11 33 0 00 15.22 0 GO

N FD N N

WG WG WG WG

25 25 25 25

0001J 001U 0001U 001U

0.01 U 001 U 0.001 U 0 01 U

001U O01U O001U 001U

0002J 001U 000023 001U

001U 001U 0COIU 001U

001U 001U 0001U 001U

001U 001U 0001U i 001U

001U 001U 0005U i 001U

001U 001U 0005U 019=

001U 001U 0001U 001U

001U 001U 0001U 001U

001U 001U 0001U 001U

001U 001U 0001U O01U

001U 001U 00OIU 001U

001U 001U 0001U 001U

001U 001U 0CO1J 001U

001U 001U 0001U 001U

001 U 0 O1 U 0001 U 0.01 U

001 U 001 U 0001 U 0.O1 U

00002 J

001U 001U 0001U 001U

001U 001U 0COIU 001U

001U 001U 0COIU 001U

0002U

001U 001U 0005U 001U

001U 001U 0005U 001U

001U 001U 0001U 0.01U

0001U

001U 001U O001U 001U

001U 001U 0001U 001U

001U 001U 0001U 001U

001U 001U 001U

0001U

001U 001U 0001U 001U

001U 001U 0001U 001U

001U 001U 0001U 001U

0,01U 001U 001U

MW*41 MW_41 MW_I MW_I1

MW412 MW413 MW414 MW415

6/1711997 9/27/1997 3125/1998 10/16/1991

1550 855 11 45 1500

N N N N

WG WG WG WO

25 25 25 25

001D 001D 0010 0010

001D 001D 001D 00tD

001D 0_01D 00tD 001D

001D 001D 001D 001D

001D 001U 001U 001D

001U 001U 001U 001U

001U 001U 001U 001U

0,01U 001U 001U 001U

001U 001U 001U 001UJ

001U 001U 001U 001U

001U 001U 001U 001U

001 U 001 U 001 U 0.01 U

001U 001U 001U 001U

0.01U 001U 001U 001U

001U 001U 001U 001U

001U 001U 001U 001U

001U 001U 001U 001U

001U 001U 001U 001U

001U 001U 001U 0OIU

O01U O01U O01U O01U

O01U O01U O01U O01U

001U 001U 001U 001U

001U 001U 001U 001U

001U 001U 001U 001U

001U 001U 001U 001U

001U O01U 001U 001U

001U 001U 001U 001U

001U 001U 001U 0.01U

001U 001U 001U 001U

001U 001U 001U 001U

001U 001U 001U 001U

001U 001U 001U 001U

001U 001U 001U 001U
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TaNe 14-2

Groundwater Analybcal Data

Sampling Period 1996 to 200t
Rev OMempln Oe_ Dunn Re/d RI

Station Location ==>

Sample Number ==>
Date Collected ==>

Time Collected ==>

Sample Type ==>

Sample Matrix ==>

Report Groupm 9 ==>

1,1.1-TRICHLOROETHANE MG/L

1,1,2.2-TETRACHLOROETHANE MG/L

1.1.2-TRI CHLOROETHANE MG/L

1,1-OICHLOROETHANE MG/I.

1,1-DICHLOROErHENE MG/L

1,2-DICHLOROETHANE MG/L

1,2-DICHLOROPROPANE MG/L

._-HEXANONE MG/L

_CETONE MG/L '
3ENZENE MG/L I

BROMOOICHLOROMETHANE MG/L

BROMOFORM MG/L

BROMOMETHANE MG/L

CARBON DISULFIDE MG/L

CARBON I _ I h:ACHLORIDE MG/L

CHLOROBENZENE MG/L

CHLOROETHANE MG/L

CHLOROFORM MG/L

CHLOROMETHANE MG/L

c_s-1,2-DICHLOROETHYLENE MG/L

cls-1.3-DICHLOROPROPENE MG/L

DIBROMOCHLOROMETHANE MG/L

ETHYLBENZENE MG/L

M,P-XYLENE (SUM OF ISOMERS) MG/L

M-XYLENE (1,3-DIMETHYLBENZENE) MG/L

METHYL ETHYL KETONE (2_3UTANONE) MG/L

METHYL ISOBUTYL KETONE (4-METHYL-2_°ENTANONE) MG/L
METHYLENE CHLORIDE MG/L

C_XYLENE (1,2-DIME1HYLBENZENE) MG/L

P-XYLENE (1,4-OIMETHYLBENZENE) MG/L

STYRENE MG/L

TETRACHLOROETHYLE N E(PCE) MG/L

TOLUENE MG/L

TOTAL 1,2_HCHLOROETHENE MG/L

trans-I,2-DICHLOROETHENE MG/L

_rans-1,3_)ICHLOROPROPENE MG/L

TRICHLOROETHYLENE (TCE) MG/L

VINYL ACETATE MG/L

VINYL CHLORIDE MG/L

XYLENES, TOTAL MG/L

Repod Grouping 2> 23_G_oundwatec,25-Offslfe

F_dd QC = QuaJityCon_ol Sa,'nple

Hy = HydmcKmc_
MW = Motlltm"Wd

N = Nomlal sample

FD = Field DUpbcate_ualdy Co_n:4 Sample

O PUP = Dupbcate
WG = Gmu_

MGR. = mfAF=Wamper btef

U = i_OrHJetoct, = = (y,_nlte (_,etectlon,J = estimated detection

Con_t d_tec_ed atc_ balow baboratoiy_ IlmiL

MW42

MW42_59FEET

2/15/2001

10 25

N

WG

25

0001U

0 001 U

0001U

0001U

0.001 U

0001U

0001U

0005U

0 0072 U

0001 U

0001U

0001U

OCOIU

0COIU

0001U

O001U

0 001 U

0001U

0 001 U

0001 U

0001U

O001U

0001U

0.002 U

0 0007 J

0005U

0001 U

0001 U

0001U

0C01U

00053=

0.001 U

0001U

0 001 U

0 001 U

MW-42

MW42011996

1/19/1996

000

N

WG

25

001 U

001 U

001 U

001U

001U

O01U

001U

001 U

0015U

001 U

001 U

001 U

001 U

001 U

001U

001U

001U

0.01 U

001 U

MW42 MW42 MW42 MW42 MW-43

MW422 MW423 MW424 MW425 MW431 45

6/21/1997 9/27/1997 3/27/1998 10/17/1998 10/21/1998

1405 1035 1505 10.40 830

N N N N N

WG WG WG WG WG

25 25 25 25 25

001U 001U 001U 001U 001U

001U 001U O01U 001U O01U

001U 001U 001U 001U 001U

001U 001U 001U 001U 001U

001U 0.01U 001U 001U 001U

0.01U 001U O01U 001U 001U

001U 001U 001U 001U O01U

0.01U 001U 001U 001U O01U

0.01U 001U 001U 001U 0_)1UJ

0.01U 001U 001U 001U 001U

0.01U 001U 0.01U 001U O01U

001U 001U 00tU 001U 0.01U

001U 001U 001UJ 001U O01U

001U 001U 001U 0.01U O01U

O01U 0.01U 0.01U 001U 001U

0 01 U 0 01 U 0 01 U 0.01 U 0 01 U

001U 0.01U 001U 001U O01U

001U 0.01U 001U 001U 0002J

0.01U 0.01U 001U 001U 001U

001 U 0.01 U 0.01 U 001 U 001 U 001 U

001U 001U 0.01U 001U 001U O001J

001U 001U 001U 0.01U 001U 0.01U

001U 001U O01U O.01U 001U O01U

001U 001U 001U 0.OlU 001U 001U

001U 001U 001U 001U 001U O01U

001 U 0.01 U 001 U 001 U 001 U 001 U

001U 0.01U 001U O01U 001U O01U

001U 0.01U 001U 001U 001U 001U

001U O01U 001U 001U O01U 001U

001U 001U 001U 001U 001U O.01U

001U 001U 001U 001U 001U 001U

O01U 001U 001U 001U 001U O01U

O01U 001U 001U O01U O01U O01U



Tab;et42
Gr(_nriwaterAna_bcalData
SamplingPeriodt996to2001
R6v O _r_s Dep_ _n _a_d Rf

Stabon Location ==>

Sample Number ==>
Date Collected ==>

]1me Collected ==>

Sample Type ==>

Sample Matrix ==>

...... Report Grouping ==>

1.1,1 .TRICHLOROETHANE MG/L

1,1,2,2-TE1RACH LOROET HAN E MG/L

1,1,2-TRICHLOROETHANE MCdL

1,1-DICHLOROETHANE MGIL

t ,1-DICHLOROETHENE MG/L

1,2-DICHLOROETHANE MG/L

t ,2-D_CHLOROPROPANE MG/L

2-HEXANONE MG/L

A.CETONE MG/L

BENZENE MG/L

BROMODICHLOROMETHANE MG/L

E]ROMOFORM MG/L

5ROMOMETHANE MG/L

3ARBON DISULFIDE MG/L

3ARBON TETRACHLORIDE MG/L

3HLOROBENZENE MG/L

3HLOROIETHANE MG/L

3HLOROFORM MG/L

3HLOROMETHANE MG/L

_s-I,2-DICHLOROETHYLENE MG/L

:ts-1,3.D_CHLOROPROPENE MG/L
_IBROMOCHLOROMETHANE MG/L

:'THYLBENZENE MG/L

_,P-XYLENE (SUM OF ISOMERS) MG/L

_-XYLENE (1,3-DIMETHYLBENZENE) MG/L

VIETHYL ETHYL KETONE (2-SUTANONE) MG/L I

_ETHYL ISOBU]YL KETONE (4-METHYL-2-PENTANONE) MGIL !
_ETHYLENE CHLORIDE MG/I

_XYLENE (1.2-DIMETHYLBENZENE) ; MG/L

'-XYLENE (1,4*DIMETHYLEENZENE) MG/L
_TYRENE MG/L

fETRACHLOROETHYLENE(PCE) MPML
I'OLUENE MG/L

I'OTAL 1,2-DICHLOROETHENE MG/L

rans-1,2-DICHLOROETHENE MG/L

mns-I.3-DICHLOROPROPENE MG/L

rRICHLOROETHYLENE (TCE) MG/L

VINYL ACETATE MOIL

VINYL CHLORIDE MGIL

XYLENES. TOTAL MOlL

Repod Group_ => 23-GcmJndwatst. 25 Offslte

F_eldQC = Quality Control Sample

HY = Hy_'optmch
MW = Moc_totWelt

N = Normal sample

FO = F*e_dOLC4_de_l,ty CO_VO_Sampte

D. DUP = Ouplmata

WG = Groundwater

MG/L = mdllgramper bter

U = non.eta1, = = definitedetactmn, J = est_llaled d_tect_n

Conlarntnontdetected st or belo=viabocatorydetecOonImNL
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MW-43 MW-43 MW_3 MW-44 MW_4 MW_4 MW_I4

MW435 MW435B MW435U MW-44-YIQ1 MW_I4-Y1Q2 MW_I4-Y1Q3 MW-44-Y1Q4

10/23/1998 10/2411998 1118/1998 2/2/1999 5/25/1999 8/26/1999 11/2J1999

1740 1700 1230 1630 1010 1540 1500

N N N N N N N

WG WG WG WG WG WG WG

25 25 25 25 25 25

0001J 0014= O002J 0001U 0.001U O01U O001U

001 U 001 U 001 U 0001 U 0001 U 0.01 U 0001 U

001U 001U 001U 0001U 0001U 001U 0001U

001U 001U 0.01U 0.001U 0001U 001U 0001U

001U 001U 001U 0COIU 0001U 001U 0001U

O01U 001U 001U OCOIU O001U O.01U O001U

O01U O01U 001U OOOIU O001U O01U O001U

001U 001U 001U 0.005 U 0005U 0.05U 0005U

O01UJ 0014= 00tU O05U O05U 05U 005U

001U 001U 001U 0001U 0001U 001U 0001U

001U 0001J 0.0tU 0001U 0001U 0.01U 0001U

O01U 001U O01U OOOIU 0001U 0.01U 0001U

001U 001U 001U 0.001U 0001U O01U 0001U

OOIU OOIU O01U O001U O001U O01U O001U

0 01 U 0.01 U 0 01 U 0 001 U 0.001 U 0 01 U 0 001 U

001U O01U O01U O001U OCOIU O01U 00OIU

O01U 0001J O01U O001U OOOIU O01U O001U

O01U OOIU O01U O001U O001U O01U O001U

001 U 001 U O01 U 0001 U 0001 U 001 U 0.001 U

0001 U 0001 U 0.01 U 0001 U

001U 001U 001U 0001U 0001U 0.01U 0001U

O01U 0001J 001U OOOIU 0001U O01U 0001U

O01U O01U 001U 0001U 0001U 001U 0001U

OOOIU O001U O01U O001U

O01U 0006J 001U 002U 002U 02U 002U

001U 001U 001U 0.005 U 0005U O05U 0005U

O01U O01U O01U O005U OOSU OOO5U

0 001 U 0 001 U 0 01 U 0 001 U

OOOIU O001U O01U 0001U

O01U O01U O01U O001U O001U O01U O001U

001 U 001 U 001 U 0001 U 0001 U 001 U 0001 U

001U 001U O01U O001U O001U 001U 0001U

001U 001U 001U

O001U 0001U 001U 0001U

001U 001U 001U 0001U 0001U 001U 0001U

001U 001U 001U 0001U 0001U 001U 0001U

002U 002U 02U 002U

O01U 001U 001U 0001U 0001U 001U 0001U

O01U OOIU O01U
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Tab4e14-2

Groun4water ASlatyticzt Data

SamplJ.g Pedo4 1996 to 2001
Rev 0 Memptn L_zx:¢_a_n Re/d R$

Staho. Looatlon ==>

Sample Number ==>
Date Collected ==>

]3me Cx_lec_ed ==>

Sample Type ==>

Sample Matnx ==>

Report Group=ng ==>

1,1.1-TRiCNLOROETHANE MC_L

1. 1.2,2-TETRACHLOROETHANE

1,1.2-*IRICHLOROE'rHAN E

1,1*OlCHLOROETHANE

1.1 _ICHLOROETHENE

1,2-OICHLOROETHANE

1,2_ICHLOROPROPANE

241E_XANONE

_C_ONE

3ENZENE

3ROMODICHLOROMETHANE

3ROMOFORM

5ROMOMETHANE

3ARBON DISULFIDE

.3ARSON TETRACHLORIDE

HLOROBENZENE

3HLORO_E

DHLOROFORM

DHLOROMETHANE

.'ts- 1,2-DI CHLOROETHYLEN E

:_-1.3_DICHLOROPROPENE

31SROMOCHLOROMETHANE

=-FHYLSENZENE

_4,P-XYLENE (SUM OF ISOMERS)

vl-XYLENE (1.3-DIMETHYLBENZE NE)

_ETHYL ETHYL KETONE (2_UTANONE)

_4ETHYL ISOBUTYL KETONE (¢M ETHYL-2_°ENTANONE )
HETHYLENE CHLORIDE

_XYLENE (1.2_DIMETHYLBENZENE)

_-XYLENE (1.4-OIMETHYLBENZENE)

_]YRENE

TETRACHLOROETHYLENE(PCE)
TOLUENE

TOTAL 1.2_)ICHLOROETHENE

trans-I,2-D[CHLOROETHENE

tmns-I.3-DICHLOROPROPENE

TRICHLOROETHYLENE (TCE)
VINYL ACETATE

VINYL CHLORIDE

XYLENES, TOTAL

Repo_ Group¢_ _ 23_r_ndwatsq. 25-Offstte

Fmld QC = Quatity _ Sample

Hy = Hydmpcmch
MW = Moruto_We_

N = Nocmal temple

FD = Reid Dupl_cateJ_.Jal_yCo¢4mi Sample

D, OUP= _

WG = GrOUndwater

M_L = mdbgcam !:_" I_r

MW_I4 MW_I MW-44

MW_44-Y2Q1 MW-44-Y2Q3 MW_4-Y2Q4

2/15/2000 8/24/2000 11/8/2000

10 45 15 30 13 15

N N N

WG WG WG

25 25 25

0001U 0001U 0C01U

MG/L 00OIU 0001U 0001U

MG/L O 001 U 0 001 U 0 001 U

MG/L 00OlU 0001U 0001U

MG/L 0 001 U 0.001 U 0.001 U

MG/L 0 001 U 0 001 U 0.001 U

MG/L 0 001 U 0 001 U 03)01 U

MG/L 0005U 0005U 0005U

MG/L 002U 002U 002U

MC_L 0001U 0001U 0001U

MG/L 0001U 0001U 000166=

MG/L 0001U 0001U 0001U

MG/L 0 001 U 0001 U 0.001 U

MG/L 0.001 U 0001 U 0.001 U

MG/L 0 001 U 0.0653 = 0 O021 =

MG/L 0001U 0001U 0001U

MG/L O 001 U 0 001 U 0 001 U

MG/L 0001 U 0.00362= 000123=

MG/L 0001U 0001U 0001U

MG/L 0001U 000135= 0 C00622 J

MG/L 0001U 0001U 0.001U

MG/L 0 (;01 U 0 (;01 U 0.001 U
I

MG/L I 0 001 U O 001 U 0.001 U

MG/L 0 001 U

MG/L 0001U 0001U 0001U

MG/L 002U 0.02U 002U 002U

MG/L 0005U 0005U 0.005 U 0CO5U

MG/L 0005U 0005U 00Q5U O005U

MG/L 0.001 U 0 001 U 0 001 U 0 001 U

MG,/L 0.001 U 0 001 U 0 001 U

MG/L 0001U 0001U 0001U 0_001U

MG/I_ 0.001U OC01U 0.001U 0001U

MG/L 0001U O001U 0.001U 0001U

MG/L

MG/L 0 001 U O 001 U 0.001 U 0 001 U

MG/L 0001U 0001U 0001U 0001U

MG/L 0001 U 000492= 0.00079 J 000136=

MG/L 002U 002U 002U 002U

MG/L 0001U 0001U 0001U 0001U

MG/L

MW_44 MW_M MW-44 MW44

MW_I4 M_V4401199E MW442 MW442DUP

5/16/200(] 1/19/1996 6/2011997 6/2011997

1515 000 1120 1120

N N N FO

WG WG WG WG

25 25 25 25

0001U 0.003 J 001U 001U

0001U 0.01U 001U 001U

0 001 U 0.01 U 0 01 U 0 01 U

0001U 0.01U 001U 001U

0001U 001U 001U 001U

0001U O.01U 001U 001U

0.001U O01U 001U 001U

0005U O01U 091U 001U

002U 0016U 0_IU 001U

0 001 U 0 01 U 0_1 U 0.01 U

0001U 001U 0.01U 001U

0001U 0.01U O01U 001U

0001U 001U 001U 001U

0 001 U 0.01 U 0.01 U 0 01 U

0.0023= 0.01U 0C06J 0006J

0001U 001U 0.01U 0.01U

O 001 U 0 01 U 0.01 U 0.01 U

000188= 001U 0.0C_ J 0.007 J

0 001 U 0 01 U 0.01 U 0.01 U

0 0C065 J

0001U 0.01U 001U 001U

0 001 U 0.01 U 0 01 U 0 01 U

0001 U 0.01 U 001 U 001 U

0.01 U 001 U 001 U

0.01U 0003J 0.004 J

001U 001U 001U

0 01 U 0.01 U 0 01 U

001 U 0.01 U 001 U

001 U 0.01 U 001 U

001U 0002J 0002J

0 01 U 0.01 U 0 01 U

001U 0004J 0004J

001U 001U 001U

0.01 U 0 01 U 0 01 U
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Table 14-2

Groundwater Anal_ical Data

Sampling Pedod t996 to _1

Rev O_r_hls Oepo_ _ Rad RI

Station Locabon ==> MW-44 MW_I4 MW_I4 MW=_4 MW-44 MW-14 M'W'-45 MW_.5

Sample Number ==> MW44: MW443DUP MW444 MW444D MW445 MW445FD MW451 MW452

Date Col_ected ==> 9/25/1997 9/25/1997 3/2711998 3/2711998 19/17/199/ 19/17/199E 2J9/1996 6/20/1991

Time Collected ==> 11 40 11 40 16 25 16 25 11 54 11 54 0 00 13 25

Sample Type ==> N FD N FD N FD N N

Sample Matnx ==> WG WG WG WG WG WG WG WG

Report Groupn_ ==> 25 25 25 25 25 25 25 25

1,1,I-TRICHLOROETHANE MG/L 0 01 U 0.01 U 0 01 U 0 01 U 0 01 U 0 01 U 0.001 J 0 01 U

1,1.2,2-TETRAC H LOROETHANE MG/I. i 001U 001U 001U 001U 001U 001U 001U 001U

1,1,2-TRICHLOROETHANE MG/L ! 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U

1,1-DICHLOROETHANE MG/1. ! 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0.01 U

1,1-OICHLOROETHENE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0.01 U 0 (X)2 J 0 01 U

1,2-OICHLOROETHANE MC-/L 0 01 U 0 01 U 0 01 U 0.01 U 0 01 U 0 01 U ! 0 01 U O 01 U

1,2-OICHLOROPROPANE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0.01 U 0 01 U 0 01 U

2-HEXANONE MG/L 0.01 U 0 01 U 0 01 U 0,01 U 0 01 U 0.01 U 0 01 U 0 01 U

ACETONE : MO/1 0 01 U 0 01 U 0 01 U 0 01 U 0.01 U 0 01 U 0 01 U 0 01 U

BENZENE MG/L 001U 001U 001U 001U 001U 001U 001U 001U

BROMODICHLOROMETHANE MG/L 0 01 U 0 01 U 0 01 U 0.01 U 0 01 U 0 01 U 0 01 U 0 01 U

BROMOFORM MG/L 001U 001U 001U 001U 001U 001U 001U 001U

BROMOMETHANE MG/L 0 01 U 0 01 U 0 01 UJ 0 01 UJ 0 01 U 0 01 U 0 01 U 0 01 U

CARBON DISULFIDE MG/L 0 01 U 0 01 U 0.01 U 0.01 U 0 01 U 0,01 U 0 01 U 0.01 U

CARBON TETRACHLORIDE MG/L 0006J O007J 0004J 0005J 001U 001U 001U 001U

CHLOROBENZENE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0.01 U 0 01 U

CHLOROETHANE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U

CHLOROFORM MG/L 0.01 U 001 U 0CO4J 0.00S J 001 U 001 U 001 U 001 U

_,HLOROMETHANE MG/L 0 001 J 0 01 U 0.01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U

_s-1.2-DICHLOROE1HYLENE MG/L

:is- 1,3-DICHLOROPROPENE MO/L 001U 001U 0.01U 001U 001U 001U 0.01U 0.01U

DIBROMOCHLOROMETHANE MG/L 0 01 U 0 01 U 0.01 U 0 01 U 0 01 U 0 01 U 0 01 U : 0 01 U

-=THYLBENZENE MG/L 001U 001U 001U 001U 001U 001U 001U 001U

_,P-XYLENE (SUM OF ISOMERS) MG/L

_t-XYLENE (1,3_31METHYLBENZENE) MG/L

_ETHYL EI_IYL KETONE (2-BUTANONE) MG/L 001U 001U 001U 001U 001U 001U 001U 001U

_E_'IYL ISOBUIYL KETONE (4_tETHYL-2-PENTANONE) MC-/L 001U 001U 001U 001U 001U 001U O01U 001U

_4ETHYLENE CHLORIDE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U

_-XYLENE (1,2-DIMETHYLBENZENE) MG/L

=-XYLENE (1.4-DIMETHYLBENZEHE) MOiL

_TYRENE MG/L 001U 001U 001U O01U 001U 001U O01U 001U

rETRACHLOROETHYLENE(PCE) MG/L 001U 00013 001U 001U 001U 001U 001U 001U

rOLUENE MG/L 0.01U 001U 001U 001U 001U 001U 001U O01U

rOTAL 1,2-DICHLOROETHENE MG/L 0002J 0002J 0001J 0001J 001U 001U 001U O01U

rans-I,2-OICHLOROETHENE MG/L

trans-I.3-DICHLOROPROPENE MG/L 0 01 U 0 01 U 0 01 g 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U

TRICHLOROETHYLENE (TCE) MG/L 0005J 0006J 0003J 00043 001U 001U 001U 001U

VINYL ACETATE MG/L

VINYL CHLORIDE MG/L 001U 001U 001U 001U 001U 001U 001U 001U

XYLENES, TOTAL MG/L 001U 001U 001U 001U 001U 001U 001U 001U

Repo,d Grouping_> 23-GmunowateC 25*Off=re

F_id QC = Quahty Cc_tro; Samp_

HY ==Hydrop4JnCh
MW = Monltol W_l

N = Nom_t sampte

FD • Fl@ld[)upl_tB/_t Jalr_yConL._ Sample

O, OUP = Ouplccate
WG = Groundwater

MGtL = nalllgr_._ per Ider

U = n0n<Jatect, = = dmlnde detactmn.J = est¢_ated detsckon

Con_lnan( det_ed at or be4owlabo_tor/det _:tv:n Im_t
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Table 14-2

Gr_ndwater A_i'jOcal Data

S_unpling Permod1996 to 200t

k_v OU_mpl_ _ _r_ Re_ PJ

Stabon Location ==>

Sample Number ==>

Date Collected ==>

Time Collected ==>

Sample Type ::>

Sample Matrix ==>

Report Groupm 9 ==>

,,I,I-TR,CNLOROETHANE

MW-45 MW-45 MW-45

MW452DUF MW453 MW453DUP

6/2011997 9/25/1997 9/25/1997

1325 12.45 1245

FD N FD

WG WG WG

25 25 25

001U 001U 001U

1,1,2,2-1 t:IKACHLOROEll-IANE MG/L 001 U 0.01 U 001 U

1,1,2-TRICHLOROETHANE MG/L 0 01 U 0 01 U 0 01 U

I,I_ICHLOROETHANE MG/L 0 01 U 0 01 U 0 01 U

1,1-DICHLOROETHENE MG/L 0.01 U 0 001 J 0.01 U

1,2-OICHLOROETHANE MG/L 0 01 U 0 01 U 0.01 U

1,2-OICHLOROPROPANE MG/L 0 01 U 0 01 U 0.01 U

!-HEXANONE MG/L 0 01 U 0.01 U 0.01 U

ACETONE MG/L 0 01 U 0.01 U 0.01 U

BENZENE MG/L 0 01 U 0.01 U 0 01 U

BROMODICHLOROME]HANE MG/L 0 01 U 0 01 U 0 01 U

BROMOFORM MG/L 0 01 U 0.O1 U O 01 U

8ROMOMETHANE MG/L 0 01 U 0 01 U 0 01 U

CARBON DISULFIDE MG/L 0 01 U 0 01 U 0 01 U

CARBON TETRACHLORIDE MG/L 0.01 U 0 01 U O 01 U

CHLOROBEhtZENE MG/L 0.01 U 0 01 U 0 01 U

CHLOROE]HANE MG/L 0 01 U 0,01 U 0.01 U

CHLOROFORM MG/L 001U O01U 001U

CHLOROMETI'IANE MG/L 0 01 U 0 01 U 0 01 U

OS-1,2_)ICHLOROETHYLENE MG/L

C_S-I,_DXCHLOROPROPENE MG/L 0 01 U 0.01 U 0.01 U
DIBROMOCHLOROMETHANE MG/L 0 01 U 0.O1 U 0 01 U

_D'IYLBENZENE MC_L 0 01 U 0.01 U 0 01 U

M,P-XYLENE (SUM OF ISOMERS) MC__

M-XYLENE (1,3-DtMETHYLBENZENE) MG/L

METHYL ETHYL KETONE (2-BUTANONE) MG/L 0.01 U 0 01 U 0 01 U

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) MG/L 0.01 U 0 01 U 0 01 U
METHYLENE CHLORIDE MG/L 0 01 U 0 01 U 0 01 U

O-XYLENE (1,2-DIMETHYLBENZENE) MG/L

P-XYLENE (1,4_}IMETHYLBENZENE) MG/L
STYRENE MG/L 0 01 U 0 01 U 0.01 U

TETRACHLOROE1HYLEN E(PCE ) MG/L 0 01 U 0 01 U 0.01 U

TOLUENE MG/L 0 01 U 0 01 U 0 01 U

TOTAL 1,2_)ICHLOROETHENE MG/L 0 01 U 0 01 U 0 01 U

b-ans- 1,2-DICHLOROETHENE MG/L

trans-I,3-DICHLOROPROPENE MG/L 0 01 U 0 01 U 0 01 U

THICHLOROETHYLENE (TCE) MG/L 0 01 U 0 01 U 0.01 U

VINYL ACETATE MG/L

VINYL CHLORIDE MG/L 0.01 U 0 01 U 0 01 U

XYLENES, TOTAL MG/L ! 001 U 001 U 001 U

Repod Gn0_pmg ==_. 23-G focmdwata_, 25_'_e

FkddOC = Qual=ty_ Sample

MW = Mo_tor Well

N = Nocm_ sample

FD = Fle_dOt*,pbcate/Qttabty Con_31S_11p_e

D, OUP = O_ol_t e

WG = G_tst

MGtL = m_t_m per _der

U = noP_et_cL = = d_cule detsctlon, J = _led detacbon

Co,lt_cnmant_ ator t_elowlabocatccydetect,on kml'L

MW*45 MWH5 MW_I5 MW-45 MW*46

MW454 MW454D MW455 MW455FD MW461

3/2711998 3/27/1998 10/16/1998 10/16/1998 2)9/199(

1545 1545 9.20 920 000

N FO N FD N

WG WG WG WG WG

25 25 25 25 23

001 U 0.01 U 001 U 001 U 001 U

001U 0.01U 001U 001U 001U

001 U 001 U 0.O1 U O01 U 001 U

0 01 U 0.01 U 0 01 U 0 01 U 0.01 U

001U 001U 001U O01U 001U

001U 001U 001U 001U 0.01U

001U 001U O01U 001U 001U

001U 001U 001U 001U 001U

001U O01U O01UJ 001UJ 001U

0.01 U 001 U 001 U 001 U 001 U

001U 001U O01U 001U 001U

001U 001U O01U 001U 0.01U

001UJ 901UJ 0OIU O01U 001U

001U 001U O01U 001U 0.01U

0.01U 0.01U O01U O01U 001U

001U 001U 001U 0,01U 0.01U

0.01 U 0.01 U 0 01 U 0 01 U 0.01 U

001U 0.01U 001U 0.01U 001U

001U 0.01U 001U 001U 0.01U

0 01 U 0 01 U 0 01 U 0.01 U 0.01 U

001U O01U 001U 001U 001U

0 01 U 0 01 U 0.01 U 0.01 U 0 01 U

001U 001U 001U 001U 001U

001U 001U 001U 001U 001U

0.01U 0.01U O01U 001U 0.01U

001U 0.01U O01U 001U 001U

001U 001U 001U 001U 001U

001U O01U O01U 001U 001U

O01U O01U O01U 001U O01U

001U 001U 001U 001U 001U

O01U O01U 001U 001U 001U

001U 001U 001U 001U 001U

001U 001U 001U O01U 001U
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Groundwater Analytical Data

Samp_ng Pedod t 996 to 2001

Rev OMemph_ _ep_ DunnReld pJ
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Stabon Location ==> MW_I6 MW-46 MW_6 MW_I6 MW-46 MW_I7 MW_,7 MW-47

Sample Number ==> MW462 MW463 MW464 MW465 MW46NA MWlANA MW47-113 3 MW47-116 5F1
OateCollectad==> 6/17/1997 9/23/1997 3/25/1998 10113/1998 3/2312000 3/23/2000 3_/2001 3/9/2001

Time Collected ==> 1340 930 947 1435 940 1730 1330 1315

Sample Type ==> N N N N N FD N N

Sample Matrix ==> WG WG WG WG WG WG WG WG

Repod Grouping ==> 23 23 23 23 23

I,I,loTRICHLOROETHANE MG/L O01U O01U O01U O01U 0001U O001U O001U O001U

1.1,2,2-TETRACHLOROETHANE MG/L 001U O01U O01U O01U OOOIU 0001U 0 00034 J O00017 J

1,1,2-TRICHLOROETHANE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 001 U 0 001 U 0 001 U 0 001 U

1,1*DICHLOROETHANE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0.001 U 0 001 U 0 601 U 0 001 U

I,I-DICHLOROETHENE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 001 U 0 001 U 0 001 U 0 001 U

1,2-DICHLOROETHANE MG/L 0 01 U 0 01 UJ 0 01 U 0 01 U 0 001 U 0001 U 0 001 U 0 001 U

1,2-DICHLOROPROPANE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 001 U 0 001 U 0 001 U 0 001 U

2-HEXANONE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 005 U 0 005 U 0 005 U 0 005 U

ACETONE MG/L 0 01 U 0 01 U 0 01 U O O1 UJ 0 005 U 0.005 U , 0 003 J O 0024 J

BENZENE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 001 U 0 001 U 0 001 U 0 001 U

BROMODICHLOROMETHANE MG/L : O 01 U 0.01 U 0 O1 U 0 01 U 0 001 U 0 001 U 0 001 U 0 001 U

8ROMOFORM MG/Li O01U 001U O01U 001U 0001U 00OIU 0.001U 0001U

EROMOMETHANE MG/L 001U O01U 001U 001U O001U , 0001U O001UJ OOOIUJ

CARBON DISULF[DE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0.0002 J 0 001 U 0 001 U 0 001 U

CARBON TETRACHLORIDE MG/L O 01 U 0 01 U 0.01 U 0 01 U 0 001 U O 001 U 0.001 U 0 001 U

CHLOROBENZENE MG/L O01U 001U O01U O01U OCOIU O001U 0001U O001U

CHLOROETHANE MG/L O01U 001U O01U O01U OOOlU 0001U O001U O001U

CHLOROFORM MG/L 001U O.01U 001U O01U 0.0002 J 0.001U O001U 0001U

CHLOROMETHANE MG/L 0 01 U 0.01 U 0 01 U 0 01 U 0 001 U 0 001 U 0.001 U 0 001 U

cis-1,2-OlCHLOROETHYLENE MG/L 0.001 U 0 004 = 0 001 U 0.001 U

cis-I,3-DICHLOROPROPENE MG/I. O.01U 001U 001U 0OIU OO01U O001U OOOlU 0.001U

DIBROMOCHLOROMETHANE MG/L O01U 001U O01U 001U O001U O001U O001U O.OO1U

ETHYLBENZENE MG/L 001U 001U 001U 001U 0001U 0001U 0001U O001U

M,P-XYLENE (SUM OF ISOMERS) MG/L 0 002 U 0 002 U 0 002 U 0 002 U

M-XYLENE (I.3-DIMETHYLBENZENE) MG/L

METHYL ETHYL KETONE (2_BUTANONE) MG/L OO1U O01U O01U OBIU 0005U O005U O005U 0005U

METHYL ISOBUTYL KETONE (4,.METHYL-2-PENTANONE) MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 005 U 0 005 U 0 005 U 0 005 U

METHYLENE CHLORIDE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 001 U 0 001 U 0 001 U 0 001 U

O-XYLENE (1,2-DIMETHYLBENZENE) MG/L 0 001 U 0 001 U 0 001 U 0 001 U

P-XYLENE (1,4*DIMETHYLBENZENE) MGrL

STYRENE MG/L 0 01 U 0.01 U 0 01 U 0 01 U 0 001 U 0 001 U 0 001 U 0 001 U

TETRACHLOROETHYLENE(PCE) MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 001 U 0 15 = 0 00057 J 0 001 U

tOLUENE MG/L 001U 001U 001U O01U O001U O001U O001U 0001U

rOTAL 1,2-DICHLOROETHENE MG/L 0 01 U 0 01 U 0 01 U 0 01 U

trans-I,2-DICHLOROETHENE MGIL 0 001 U 0 001 U 0 001 U 0 001 U

:rans-I,3-DICHLOROPROPENE MG/L 001U 001U 001U 001U 0001U 0 00'_ U 0001U 0001U

IRICHLOROETHYLENE (TCE) MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 001 U 0 002 = 0 001 U 0 001 U
v'INYL ACETATE MOIL

v'INYL CHLORIDE MG/L 0 01 U 0 01 U 0 01 U 0 01 U 0 001 U 0 001 U 0 001 U 0 001 U

KYLENES, TOTAL MG/I. 001U 001U 001U 001U

Report Grouping _> 23Ground_atm_ 25-Offslte

F:eld QC = Q_al_tyControl Sample

HY = Hydropurlch
MW = Monitor We31

N = Normal sample

FD = Fiel_ (}gpbcala_QUalltyContn_ S_nple

D. DUP = Dt_pllGate
WG = Gn_Jndwater

MC'/L = n_ll_gn_mper kter

U = non-detect. = = de,rate de.crib, J = esbillated detactJon

Contamma_ _ at or below laboreror/(letectcn lime
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Table 14-2

Gr_dv_ Ana_caJ Data

Sampling Pedod 1_ to 2001

Rev O Men;_n O_ot _ F_ RI

Station Locabon ==> MW_I7 MW-47 MW-49 MW-49 MW-49 MW-49 MVV_9 MWo51

Sample Number ==> MW47-120FEET MW47NA MW491 MW492 MW493 MW494 MW495 MW-51-Y101
Date Collected ==> 3P9/2001 3/23/200(_ 2/911996 6/1711997 912411997 3/25/1998 10/15/1998 2/2/1999

TimeCollected==> 1300 1545 000 17.12 16.00 10.00 953 1530

Sample Type ==> N N N N N H N N

Sample Matrix ==> WG WG WG WG WO WG WG WG

__ _ =Rep(_t Grou tnq ==> 23 23 23 23 23 25

1,1,1 *TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHAN E

1,1,2-TRIC HLOROLC'IHANE

1,1_ICHLOROETHANE

1,1-DICHLOROETHENE

1,2_ICHLOROETHANE

1,2_ICHLOROPROPANE

2-HEXANONE

_.CETONE

BENZENE

3ROMODICHLOROMETHANE

3ROMOFORM

3ROMOMETHANE

_'_BO N DISULFIDE

3ARBON I t: f H.ACHLORIDE

3HLOROBENZENE

3HLOROETHANE

3HLOROFORM

=HLOROMETHANE

_s-1,2-DICHLOROETHYLENE

_s-1,3-DICHLOROPROPENE

)IBROMOCHLOROMETHANE

:.THYLBENZENE

_I,P-XYLENE (SUM OF LSOMERS)

vI-XYLENE (1,3-DIMEIHYLBENZEN E)

_ETHYL EIHYL KETONE (2-BUTANONE)

MG/L 0001U 0001U 001U 001U 001U 001U O01U 0001U

MG/L 00013= 0001U 001U 001U 001U 001U 001U 0001U

MG/L 0001U 0001U 001U 001U 001U 001U 001U 0.001U

MG/L 0001U 0001U 001U 001U 001U 0.01U 0.01U 0001U

MG,q_ 0001U OCOIU 001U 001U 001U 001U 001U 00234=

MG/L 0 001 U 0.001 U 0 01 U 0 01 U 0 01 UJ 0 01 U 0 01 U 0.001 U

MG/L 0001U 0.001U 0.01U 001U 001U 001U 001U 0001U

MG/L 0.005 U 0005U O01UJ O01U 0.01U O01U 0.01U O005U

MG/L 0.0026 J 0.005 U 001U 001U 0.01U 001U 001UJ 005U

MG/L 0001U 0001U 0.01U 001U 001U 001U 001U 0001U

MG/L 0001U 0001U 0.01U 001U 001U 001U 001U 0001U

MG/L 0001U 000tU 001U i 001U 001U 001U 001U 0001U

MG/L 0.001 UJ 0 001 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 001 U

MG/L 0001U 0001U 001U 0.01U 001U 001U 001U 0001U

MG/I. 0001U 0.001U 001U 001U O01U OOIU 001U 0001U

MG/L 000tU O001U 001U 001U 001U 0.01U 001U 0001U

MG/L 0001U O001U 001U O01U 001U 001U 001U 0001U

MG/L 0.001U 0001U 0.01U 001U 0.01U 001U 001U 0001U

MG/L 0.001U 0001U 001U 001U 001U 0.01U 0.01U 0001U

MG/L 0001U 0.004= 0001U

MG/I. 0 G01 U 0 001 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0.001 U

MG/L 0 001 U 0.001 U 0 01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 001 U

MG/L 0 001 U 0001 U 0 01 U 0.01 U 0 01 U 0.01 U 0 01 U 0 001 U

MG/L 0002U 0002U

MG/I_

MG/L

dETHYI. ISOBUTYL KETONE (4-METHYL-2-PENTANONE) MG/L
dETHYLENE CHLORIDE MG/Li

;O-XYLENE (1,2-DIMETHYLBENZENE) MG/L

P-XYLENE (1,4-DIMETHYLBENZENE) MG/L
MG/L

STYRENE ! MG/L
I_-TRACHLOROETHYLENE (PCE)
TOLUENE MG/L

TOTAL 1,2_ICHLOROETHENE MG/L

trans-1,2-DICHLOROE-IHENE MG/L

trans-1,3-OlCHLOROPROPENE MGP,_

TRICHLOROETHYLENE (TCE) MG/L
VINYL ACETATE MG/L

VINYL CHLORIDE MG/L

XYLERES, TOTAL MG/L

0.005 U 0005U 001U 001U 001U 001U 001U

0005U 0005U 0.01U 001U O01U 0.01U 001U

0.001U 0001U 0.01U 001U 001U 0.01U 001U

0.001 U 0 001 U

Repod C-¢ou_ng _--_> 2_Groundwa_r, _

Fmld OC = Query Contr_ Sample

H¥=_
MW = Monger Well

FD = Fmkl Du_t,c_u_ly _,_tml Sample

D, OUP =_

WG = Groundwater

0001U 0001U 001U 001U 0.01U 001U 001U

0001U 0.2= 001U 001U 001U 001U 0001J

0001U 0001U 001U 001U 001U 001U 001U

O01U 001U O01U O01U 001U

0001U OOOIU

0001U 0001U 001U 0.01U 001U O01U O01U

0001U 0002= 001U 0.01U 001U O01U 001U

0001U 0001U 001U 001U 001U 001U 001U

001U 001U 001U 001U 001U

0001 U

002U

0005U

0005U

0001U

0001U

0001U

00015=

0601 U

0001 U

0001U

000844=

002U

0001U
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7atde 142

Groundeater/L_alytlcal Data

Sampgng per(od 1996 to 2001

Rev O Merr_oh_sDepol _n Re_ RI

Stabon Locabon ==>

Sample Ndmber ==>

Date Collected ==>

"13me Collected ==>

Sample Type ==>

Sample Matrix ==>

==
Re _Grou L ==>

I, 1,1-TRIC H LOROE"IHAN E MG/L i
1,1,2,2-TETRACHLOROETHAN E MG/L I

1,1,2-TRICHLOROETHANE MG/L

I,I*DICHLOROETHANE MG/L

I,I"OICHLOROETHENE MG/L

1,2"OICHLOROETHANE MG/L

1,2_)ICHLOROPROPANE MG/L

2-HEXANONE MG/L

_CETONE MG/L

3ENZENE MGIL

}ROMODICHLOROMETHANE MG/L

]ROMOFORM MG/L

3ROMOMETHANE MG/L

._ARBON DISULFIDE MG/I.

3AREON TE'rRACHLORIDE MG/L

_,HLOROBENZENE I MG/I.

CHLOROETHANE MG/L

CHLOROFORM MG/L

CHLOROMETHANE MG/L

cLs-1,2-DICHLOROETHYLEHE MG/L

c_s- 1,3-DICHLOROPROPEN E MG/L

DIBROMCCHLOROMETHANE MG/L

ETHYLBENZENE MG/L

M,P*XYLENE (SUM OF ISOMERS) MG/L

M-XYLENE (1,3_DIMETHYLBENZENE) MG/L

METHYL ETHYL KETONE (2-BUTANONE) MG/I.

METHYL ISOBU]YL KETONE (4-METHYL-2*PENTANONE) MG/L

METHYLENE CHLORIDE MG/L

O-XYLENE (1,2*DIMETHYLBENZENE) MG/_.

P-XYLENE (1 A-DIMETHYLBENZENE) MG/L

STYRENE MG/L

TETRACHLOROETHYLENE( PCE ) MG/L

TOLUENE MG/L

TOTAL 1,2-OICHLOROETHENE MG/I_

trans-1,2-DICHLOROETHENE MG/L

trans.1,3*DICHLOROPROPENE MG/L

TRICHLOROETHYLENE (TCE) MG/L

VINYL ACETATE MG/L

VINYL CHLORIDE MG/L

XYLENES, TOTAL MG/L

Repod Grouping ==> 23_Gmundwat er;25-Off=re

Field QC = Quarry Contm4Sample

HY = Hydmp_nch

MW = MOmlor Well

N = Normal crumple

FO • F_ld Dup_cate/Qu=dityCont,ot Sample

D, DUP = Dupl_=ita

WG = Groundwater

MGA. = m¢llgrampet'litar

U = norHJotect, = = dBfi_t8 detBcfJon,J = es_llla_ed deteCtlO_

Contaminantdetected ator below taborato_ detec_on Im_lt

MW*51

MW-51-Y1Q2

5/2411999

18 50

N

WG

25

O_IU

0 001 U

0001U

O_IU

0 0t69 =

0001U

O001U

0005U

005U

0001U

0 001 U

0001U

O001U

0001U

0001U

0001U

0 001 U

0001U

0001U

0 001 U

0 (XI1U

O001U

O001U

0001 U

002U

O005U

0005U

0001U

0001U

0001U

0.001 U

O001U

0001U

0001U

000464=

002U

0001U

MW-51

MW-51-YIQ3

8/2611999

13 30

N

WG

25

0 001 U

0001 U

0 001 U

0 001 U

00152=

0001U

0 001 U

0005U

OOSU

0001 U

0001 U

0001 U

0001 U

O001U

0001U

0001U

0001U

O001U

0001U

0 001 U

0 001 U

0 001 U

0001 U

0001U

002U

0(X)5 U

0.005 U

0001 U

0001 U

0001 U

0 00054 J

0001 U

MW_51 J MW-51 MW-51 MW-51 MW_51
MW-51-YIQ4 IMW-51-Y2Q1 MW-51-Y2Q3 MW-51*Y2Q4 MW*51

11/3/1999 2/15/2000 8/24/2000 t 1/6/2000 5/16/2000

950 10 15 1500 950 12 15

N N N N N

WG WG WG WG WG

25 25 25 25 25

0001U 0001U 0001U 000179= 0001U

O001U OOOIU BOOIU O001U O001U

0001U 0001U 0001U 0001U 0001U

O001U OOOIU 0OOIU O0OlU OOOIU

000819= 000108= 00129 = 00579= 000823=

O001U 0001U 0001U O001U O001U

0001U 0001U 0001U 0001U 0001U

0005U 0005U 0.005 U 0005U 0005U

0OSU O02U O02U O02U OO2U

0001U 0.001U 0001U 0001U 0001U

0001U 0001U O001U O001U 0001U

0001U 0001U 0,001U 0001U 0,001U

0001U 0,001U 0001U 0001U 0001U

000tU 0001U O001U 0001U 0001U

000tU O001U O001U 0001U 0001U

0001U 0001U 0001U 0001U 0001U

0001U 0001U 0001U 0001U 0001U

O001U 0,001U OOOIU O001U 0001U

O001U OOOIU OOOIU OOOIU 0OOIU

0001U 0001U 0001U O001U 0001U

0001U 0001U 0.001U 0001U 0001U

0.001 U 0,001 U 0 001 U 0 001 U 0.001 U

OOOIU O001U O001U OOOIU O001U

O001U

O001U O001U O001U O001U

002U O02U OO2U O02U O02U

O005U O005U O005U 0005U 0005U

0005U 0005U OO05U 0005U 0005U

0001U 0001U 00OIU 0001U 0001U

0001U 0001U 0001U O001U

0COIU 0001U 0001U 0001U OC01U

0 00083 J 0001U 000149= 000351= 0001U

0001U 0001U 0001U 0001U 0001U

0001U 0001U 0001U 00OIU O001U O001U

0001U 0001U 0001U 0001U 0001U 0001U

000371 = 000293= 000073 000633= 00132= 060463=

O02U 002U 002U O02U O02U 002U

0001U 0001U 0001U 0001U O001U 0001U
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Table t 4-2

Groundwater AnalybcaJ 0ata

Sampling Period 1996 [o 2001

Ray 0 Memp/us_pot _ F/e_ R/

Stabon Location ==> MW-51 MW_51 MW-51 MvV-51 MW-51 MW*51 MW-54 MW-54

Sample Number ==> MW511 MW511A MW512 MW513 MNV514 MW515 MW-54-Y1Q1 MVV-EA-Y1Q2

DateCoflected==> 2/8/1996 2/8/1996 6/20/1997 012711997 3/28/1998 10119/1998 2/3/1999 5/25/1999

Time Collected ==> 0 00 0 00 9 CO 0 00 11 30 14 50 12 15 12 50

Sample Type ==> N FD N N N N N N

Sample Matrix ==> WG WG WG WG WG WG WO WG

Ke=>ReportGrou Lng ==> 25 25 25 25 25 25 25 25

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROEll"LMqE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-OICHLOROETHANE

1,2_ICHLOROPROPANE

2-HEXANONE

ACETONE

BENZENE

8ROMODICHLOROMETHANE

3ROMOFORM

BROMOMETHANE

CARBON DiSULFiDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

cts- 1,2-DICH LOROETHYLENE

cts-1,3-DICHLOROPROPENE

DIBROMOCHLOROMETHANE

ETHYLBENZENE

M,P-XYLENE (SUM OF iSOMERS)

M-XYLENE (1,3_IMETHYLBENZENE)

METHYL ETHYL KETONE (2-SUTANONE)

MG/L 001U 0.01U 001U 0002J 0.002 J 0.01U 0001U 0001U

MG/L 001U 001U 001U 0.01U 001U 0.01U 0001U 0001U

MG/I_ 001U 001U 001U 001U 001U 001U 0001U 0001U

MG/L 001U 001U 001U 00tU 001U 001U 0001U O001U

MG/L 0.004J 0004J 0006J 0.023= 003= 001= 0COIU O001U

MG/L 001U 001U 001U 001U 001U 001U 0001U 0001U

MG/L 001U 001U O01U O01U 001U 001U 0COIU 0001U

MG/L 001U 001U 001U 001U 001U 001U 0005U 0005U

MG/L 001U 001U 001U 001U 001U 001U 005U 005U

MG/L 001U 001U 001U O01U 001U O01U 0001U 0CO1U

MG/L 001U 001U 0.01U 001U 001U 001U 0001U O001U

MG_L 001U 001U 001U 001U 001U 001U O001U 0001U

MG/L 0.01U 001U 0.01U 001U 001U O01U 0001U 0.001U

MG/L 001U 001U 0.01U 001U 0.OlU 001U 0001U 0001U

MG4L 001U 001U O01U 001U 001U O01U 0001U 0.00353 =

MG/L 001U 001U 001U 0.01U 0.01U 001U 0001U 0.001U

MG4L 001U 0.01U 001U 0.01U 0.01U 001U OCOIU 0.001U

MG/L 001U 001U 001U 0.01U 0.01U 001U 0001U 0.001U

MG/I_ 0.01U 001U 001U 001U 001U 001U 0001U 0.001U

MG/I. 0 0036 = 0 0039 =

MC4L 0.01U 001U 001U 001U 001U 0.01U 0001U 0001U

MG/L 001U 001U 001U 001U 001U 001U 0001U O001U

MG/L 001U 001U 001U 001U 001U 001U 0001U O001U

MG/L

MG/I_ 0 001 U 0 001 U

MG/L 001U 001U 001U 0.01U 001U 001U 0.02U 002U

00tU 001U 001U 0CO5U 0CO5U

0.01 U 001 U 001U 0005U

0.001 U 0 001 U

0 001 U 0.001 U

0 001 U 0.001 U

0 001 U 0.001 U

0 001 U 0.001 U

METHYL ISOBUTYL KETONE (4_lETHYL-24:_ENTANONE) MG/L 0 01 U 0 01 U 0 01 U

METHYLENE CHLORIDE MG/L 0.01 U 0.01 U 0 01 U

O-XYLENE (1.2-DIMETHYLBENZENE) MC_L

P-XYLENE (1,4-DIMETHYLBENZENE) MG/L
STYRENE MCdL 0 01 U 0 01 U 0 01 U 001U 001U 001U

TETRACHLOROETHYLENE(PCE)

TOLUENE

TOTAL 1,2_3JCHLOROETHENE

b'ans- 1,2-OtCHLOROETHENE

trans-1,3_)ICHLOROPROPENE

TRICHLOROETHYLENE (TCE)
V'[NYL ACETATE

VINYL CHLORIDE

X'YLENES, TOTAL

Repod Gmupcg => 23-_mmov._t_. 25=Ofis_

Fmld QC = C'uaEtyCo,ttr_ Sample

HY = Hyd_

MW = Monitor Welt

N = Normal samp_

D, DUP = _pG_te

WG=G_

MG,'I ICO2JI 0.002JJ 0CO1J O004J 0004J 0CO2J

MG/L 001U 001U O.01U O01U 001U 001U

MG/L 0 01 U 0 01 U 0.01 U 0 01 U 0 01 U 0.01 U

MG/I_

MG/I_ 0 01 U 0 01 U 0.01 U 0 01 U 0 01 U 0.01 U

MG/L 0005J 0CO5J 0005J 0013= 0015= 0CO7J

MG/I.

MG/L 001U 001U 001U 001U 0.01U 001U

MOIL 001U 001U 001U 001U 001U 0.01U

0 001 U 0 001 U

0001U 0001U

00606= 0(;61=

002U 002U

0 001 U 0.001 U
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Table 14-2

Gr_edwalar Anaty_cal Data

8amplleg Peded 1996 to 2001

Slat]on Lc_atLon ==;

Sample Number ==_

Date Collected ==.

Time Collected ==_

Sample Type ===

Sampie Matnx ==_

Report GmupIn 9 ==_

1,t ,1-]RICHLOROE]HANE MG/L

1,1,2,2-TETRAC H LOROETHAN E MG/L

1,1,2-TRICHLOROETHANE MG/L

1,1"DICHLOROETHANE MG/L

1 ,I"DICHLOROETHENE MG/L

1,2-DICHLOROETHANE MG/L

1,2-DICHLOROPROPANE MG/L

2-HEXANONE MG/L

ACETONE MG/I.

BENZENE MG/L

BROMODICHLOROMETHANE MG/L

BROMOFORM MG/L

BROMOMETHANE MG/L

CARBON DISULFIDE MG/L

3ARBON TETRACHLORIDE MG/L

3HLOROBENZENE MG/L

3HLOROE1HANE MG/L

3HLOROFORM MG/L

3HLOROMETHANE MG/L

.%-1,2-DICHLOROETHYLENE MG/L

_s-1,3-DICHLOROPROPENE MG/L

)IBROMOCHLOROMETHANE MG/L

:'THYLBENZENE MG/L

_,P-XYLENE (SUM OF iSOMERS) MG/L

_-XYLENE (1,3-DIMETHYLBENZENE) MG/L

_IETHYL ETHYL KETONE (2-SUTANONE) MG/L

!METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) MG/L

METHYLENE CHLORIDE MG/L

O-XYLENE (1,2-OEMETHYLBENZENE) MG/L

P-XYLENE (1,4-DIMETHYLBENZENE) MG/L

STYRENE MG/L

TETRACH LOROETHYLENE( PCE ) MG/L

TOLUENE MG/L

TOTAL 1,2-OlCHLOROETHENE MG/L

tmns-1,2-DICHLOROETHENE MGIL

trans-1,3-DICHLOROPROPENE MG/L

TRICHLOROETHYLENE (TCE) MG/L

VINYL ACETATE MG/L

VINYL CHLORIDE MG/L

XYLENES, TOTAL MG/L

Repo_ Grouping u> 2_Groundwet eta,25_)ffs_te

F_d QC = Query Contr_ Sample

HY = Hydm!_mch

MW = M0¢410¢Wel_

N = NocmaJlampJe

FD • Fiold Duplmat_/CtuablyContm_ Sm'nple

ID.DUP = Dupbcate
WG = Groundwater

MG/L = mltllgramper Icter

U = non.erect. = = definitedetectmfl. J = estlrnated detect_n

C.o_t_lln ant detected at or below laboratoPt"detectm_ hrPJt

MW-54 MW-54 MW-54 MW-54 MW-54 MW_54

MW-54-YIQ3 MW-54-Y1Q4 MW-54oy2Q1 MW-54-Y2Q3 MW-54-Y2Q4 MW-54

812611999 11/3/1999 2/15/2000 8/22/2000 11/7/2000 5/17/20(X

18.20 15 45 15 50 15 45 13 15 16 00

N N N N N N

WG WG WG WG WG WG

25 25 25 25 25 25

001U 0001U 0001U 0001U 0001U 0001U

001U 00401= 00236= 00049= 00227= 0001U

001U 000115= 0 0009 J 0 00056 J 000124= 0001U

OOlU 0001U 00OIU 0COIU 0001U 0001U

001U 0001U O001U O001U 00OlU 0001U

001U 0001U 0,001U 0001U 0001U 0001U

001U 0001U 0001U 0001U 0OOIU 0001U

005U 0005U 0005U 0005U 0005U 0005U

05U 005U 002U 002U 002U 0.02U

001U 0001U 0001U 000033 J 0001U 0001U

001U O001U 0001U 0.001U 0001U O001U

001U 000tU 0001U 0001U 0001U 0001U

O01U 0001U 0001U 0001U 00OIU 0001U

001U 0001U 0001U 0001U 0001U O0OIU

00125 = 000502= 00147= 000797= 00128= 000446=

O01U 0001U 0001U 0001U 0001U 00OlU

001U 0001U 0.001U 0001U 0(_)1U 0001U

000504= 0 00254 = 00124= 00138= 00198= 000554=

001U 0001U 0001U 0001U 0001U 00OIU

00103= 00241= 00225= 00149= 00346= 000708 =

001U 0001U 0001U 0,001U 0001U 000tU

O01U 0001U 0.001U 0001U 0001U 0001U

001U 00OlU 0001U 0001U 00OIU 00OIU

0001U

001U 0001U 0001U O001U 0001U

02U 002U 002U 0.02U 002U O02U

005U 0005U 0005U 0005U 0005U 0005U

005U 0005U 0005U 0005U 00OSU 0005U

001U 0001U 0001U 0001U 0001U 0CO1U

001U 0001U 00OIU 0001U 0001U

001U 0001U 0001U 0001U O00tU 0001U

001U 0 0(X)68 J 0 00094 J 000074 J 0 00091J 0001U

001U 0001U 0.001U 0.001U 0001U 0001U

001U 00014 = 000201= 000139 = 000258= 0.001 U

O01U 0.001U 0001U O001U O001U 0.001U

005= 00306= 00433= 00281= 00292= 00116=

02U O02U O02U O02U O02U O02U

001U O001U O001U O001U 0001U 0001U
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Tab{e 14-2

Groundwater Analytcal Data

8=nplm 9 Period 1996 to 200t

Rev OMenzph_Oepo_Ounn Fidd RI

Sta_on Location ==>

Sample Number =-;

Date C.ctlected ==:

Time Collected ===

Sample Type ==:

Sample Matnx ==:

Report Gn_J i ===

1,1,1-TRICHLOROETHANE MG/L

1.1.2,2-TETRACHLO ROETHAN E MG/L

1.1,2-TRICHLOROETHANE MG/L

I ,I_DICHLOROETHANE MG/L

I .I_)ICHLOROETHENE MG/L

1,2_)ICHLOROETHANE MG/L

1,2-D[CHLOROPROPANE MG/L
>-HEXANONE MG/L

_CETONE MG/L

3ENZENE MG/L

3ROMODICHLOROMETHANE MG/L

3ROMOFORM MG/L

3ROMOME-IHANE MG/L

.3ARBON DISULFIDE MGtI_

3ARBON TETRACHLORIDE MG/L

_HLOROBENZENE MG/L

_HLOROETHANE MG/L

=3HLOROFORM MG/L

_HLOROMETHANE MG/L

.'ts-I.2_ICHLOROETHYLEN E MG/L

._s-1,3-DICHLOROPROPENE MG/L

)IBROMOCHLOROMETHANE MG/L

'THYLBENZENE MG/L

M.P-XYLENE (SUM OF ISOMERS) MG/L

M-XYLENE (1,3-DIMETHYLBENZENE) MG/L

METHYL ETHYL KETONE (2-BUTANONE) MGtL

METHYL ISOBUTYL KETONE (4=METHYI_-2_°ENTANONE) MG/L

METHYLENE CHLORIDE MG/L

O-XYLENE (1,2_IMETHYLBENZENE) MG/I_

P*XYLENE (1.4-DIME1HYLBENZENE) MG/L

STYRENE MG/L

TETRACH LOROETHYLEN E(PCE) MG/L
TOLUENE MG/L

TOTAL 1,2_)ICHLOROETHENE MG/L

trans-1,2_)ICHLOROETHENE MG/L

transo1,3-DICHLOROPROPENE MG/L

TRICHLOROETHYLENE (TCE) MG/L
VINYL ACETATE MG/L

VINYL CHLORIDE MG/L

XYLENES, TOTAL MG/I.

Report Gmupr_g _ 23_:_.oundwater. 25.Offsde

F:eld QC = Quardy_ Sample
Hy = Hydrop_ncJ1

MW = Mondor Well

N = Nownal samp4e

FD = Reid Duplcate/Q_a_ty Control Sample

D. DUP = DuplKJate
WG = Groundwat0f

MG/L = mBkgramper lite¢

U = non-detect. = = de_e detecto% J = e_t]msteddetecbon.

C_ta_anar_ detected at of below lat_ de_ Icn_t

MW-54 MW_54

MW-54A-Y2Q4 MW541

11/7/2000 2/13/199E

1315 O00

N N

WG WG

25 25

OI_IU O01U

00204= 0OlU

0001= 0OlU

0001U 001U

0001U 001U

0.001 U 0 01 U

0.001 U 0.01 U

O 005 U 0.01 U

O02U 001U

O001U OOlU

0.0198 = 0.01 U

O001U O01U

0001U O01U

O001U O01U

000865= 001U

0001U 001U

OO01U O01U

0 0141 = 0 01 U

0`001 U O 01 U

00238=

O 001 U 0.01 U

0001U 001U

O001U 0.01U

0001U

OO2U O01U

O005U O01U

0005U O01U

0001U

0.001 U 0 01 U

0 00063 J 001U

0.001U 001U

0 001 J

000183=

O001U 0OlU

0.0226 = 0017=

0.02 U

0 001 U 0 01 U

0.01 U

MW-54 MWo54 MVV-54 MW-54 MW-54 MW_54

MW541A MW542 MW543 MW544 MW545 MW54NA

2/13/1996 6/20/1997 9/20/1997 3/20/199_ 10/16/199_ 3/23/2000

0 00 11 25 16 25 15 25 10 10 18 25

FD N N N N N

WG WG WG ,,,-,WG WG WG

25 25 25 25 25

0.01U 001U 001U 001U 001U 0001U

0.01U 001U 001U 001U 001U 0.019=

001U 001U 001U 001U 001U 0001=

001U 001U 001U 00tU 001U 0001U

001U 001U 0OlU 001U 0`01U 0001U

001U O01U 001U 901U 001U 00002 J

0.01 U 0 01 U 0 01 U 0 01 U 0 01 U 0 091 U

0.01U 001U 001U 001U 001U 0005U

001U 001U 001U 00tU 001UJ 0005U

001U 001U 001U 091U 0.01U 0001U

0 01 U 0 01 U 0.01 U 0 01 U 0.01 U 0 001 U

0 01 U 0 01 U 0 01 U 0 01 U 0.01 U 0 001 U

001U 001U 001U 001U 0.01U 0001U

001U 0.01U 001U 001U 001U 0001U

001U 001U 0001J 0002J O01U 0019=

001U 001U 001U 001U 001U 0001U

0 01 U 0.01 U 0 01 U 0 01 U O 01 U 0.001 U

O01U 0.01U 001U 0.001J 001U 0.018=

0 01 U 0.01 U 0 01 U 0.01 U 0 01 U 0.001 U

003=

O.01U 001U 001U 0OlU 001U 0001U

0.01 U 0 01 U 0 01 U 0.01 U 0 01 U 0 001 U

0.01 U 0 01 U 0 01 U 0.01 U 0 01 U 0 001 U

0002U

0 01 U 0 01 U 0.01 U 0`01 U O 01 U O 005 U

001U 001U 0.01U 001U 001U 0005U

001U 001U 001U 00023 001U 0001U

OO01U

O 01 U 0.01 U O 01 U 0 01 U 0 01 U 0 001 U

0OlU O01U O002J 00023 001U 0005=

O01U OOlU 001U O01U 001U 0001U

0001J 0004,1 001= 0.012 = 0004J

0.004 =

001 U 0.01 U 001 U 001 U 001 U 0001 U

0022= 0058= 015= 0.18= 0079= 005=

001U 001U 0OlU 001U 001U 00001J

001U O01U 0OlU 001U O01U
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Tab/e 14-2

Gr_ndwater Analytical Data

Sampling Period 1996 to 2001

Rev o/,/_r/IF;_ Dep_ D_an R_d PJ

Stabon Lc<.ahon ==> MW_56 MW-56 MW-56 MW-56 MW_56 MW-57 MW-57

Sample Number ==> DJA223 MW-56-Y2Q1 MW-56-Y2Q3 MW*56-Y204 MW-56 DJA224 MW-57-Y2Q1

Date Collected ==> 3/15/1999 2/16/2000 8/22/2000 11/7/2000 5/17/2000 3/15/1999 2/1612000

lime Collected ==> 0 O0 16 13 16 15 11 30 9 40 O CO 11 30

Sample Type ==> N N N N N N N

Sample Matnx ==> WG WG WG WG WG WG WG

Re rt Gmu In ==> 23 23 23 23 23 23 23....... P

1,1,1 -TRICHLOROETHANE MG/L 0 01 U 0 001 U 0 001 U

1,1,2,2-TEIRACHLO ROE-IHANE MG/L 0 01 U 0 001 U 0 001 U

L1.2-TRICHLOROETHANE MG/L 0 01 U 0 001 U 0 001 U

I,I-OtCHLOROETHANE MG/L 0 01 U 0 001 U 0 001 U

I,I-OICHLOROETHENE MG/L 0 01 U 0 001 U 0 001 U

1,2-Dt CHLOROETHANE MC_L 0 01 U 0 001 U 0 001 U

L2-DICHLOROPROPANE MG/L 0 01 U 0 OO1 U 0 001 U

.)-HEXANONE MGIL 0 01 U 0 005 U 0 005 U

s,CETONE MGIL 0 01 U 0 02 U 0 02 U

]ENZENE MG/L 0 01 U 0 001 U 0 001 U

]ROMODICHLOROMETHANE MG/L 0 01 U 0 001 U 0 001 U

3ROMOFORM MG/L 0.01 U 0 001 U 0 001 U

3ROMOMETHANE MG/L 0 01 UJ 0 001 U 0 001 U

!CARBON DISULFIDE MG/L 0 01 U 0 001 U 0 001 U

CARSON TETRACHLORIDE MG/I_ 0 01 U 0 00057 J 0 001 U

CHLOROBENZENE MG/L 0 01 U 0 001 U 0 001 U

CHLOROETHANE MG/L 001U 0CO1U 0001U

CHLOROFORM MG/L 0.022 = 0 0382 = 0 00167 =

CHLOROMETHANE MG/L 0 01 U 0 001 U 0.001 U

Cis-I,2-DICHLOROETHYLENE MGIL 0 001 U 0 001 U

ClS-I,3-DICHLOROPROPENE MGIL 0 01 U 0 001 U 0 001 U

DISROMOCHLOROMETHANE MG/L 0 01 U 0 001 U 0 001 U

ETHYLBENZENE MG/L I 0 01 U 0 001 U 0 001 U

M.P-XYLENE (SUM OF ISOMERS) MG/L I

M-XYLENE (1,3-DIMETHYLBENZENE) MG/L ! 0 001 U 0 001 U

METHYL ETHYL KETONE (2-SUTANONE) ! MG/L 0 01 U 0 02 U 0.02 U

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) MGIL 0 01 U 0 005 U 0,005 U

METHYLENE CHLORIDE MG/L 0 01 U 0 005 U O 005 U

O-XYLENE (1,2-DIMETHYLBENZENE) MG/L 0 001 U 0 001 U

P-XYLENE (1,4-DIMETHYLBENZENE) MG/L 0001 U 0001 U

STYRENE MG/L 0 01 U 0 001 U 0 001 U

TETRACHLOROETHYLENE(PCE) MG/L 0 01 U 0 001 U 0 00041 J

TOLUENE MG/L 0 01 U 0 001 U 0 001 U

TOTAL 1.2-DICHLOROETHENE MOIL 0 01 U

tmns-I,2*DICHLOROETHENE MG/L 0 001 U O 001 U

tmns-I,3-DICHLOROPROPENE MG/L 0 01 U 0 001 U 0 001 U

TRICHLOROETHYLENE (TCE) MG/L 0 01 U 0 0017 = 0 00074 J

VINYL ACETATE MG/L 0 02 U 0.02 U

VINYL CHLORIDE MOIL 0 01 U 0 001 U 0 001 U

)(YLENES, TOTAL MGIL 0 01 U

Repod G,roupmg_ 23-Gccundwator, 25-Offs_te

Fmld OC = QU.SldyControl Sample

HY = Hydra_Jnch
MW = M,ondor Well

F:D= Field C_J_4_ual_ty Contm_Sarttl:4e

D, OUP = DupliCate
WG • Gm_ldwater

MG/L = m=l_.,gram pet liter

U = f_on,,ddst_ct= = definite detec_on. ,,t = estJmaleddetochon

Conlammant detected at or b_low labor_ dean

0001U 0001U 001U 0COIU

0001U 0001U 001U 0,001U

0001U 0001U 001U 0001U

0001 U 0001 U 001 U 0001 U

0 001 U 0 001 U 0 01 U 0 001 U

0001U 0001U 001U 0COIU

0001U 0COIU 001U 0001U

0005U 0005U 001U 0005U

002U 002U 001U 002U

0001U 0001U 001U 0001U

0001U 0001U 001U 0001U

0.001 U 0 001 U 0.01 U 0.001 U

OCOIU OOOIU OOIU O001U

0001U 0001U 001U 0001U

0001U 0001U 0014= 00399=

0001U 0001U 001U 0001U

0 001 U 0.001 U 0 01 U 0 001 U

00394= 00434= 0006J 00132=

O001U 0.001U O01U 0COIU

0001U O001U 00OIU

0001U O001U 001U 0001U

0CO1U 0001U 001U 0CO1U

0.001U 0001U O01U O001U

0001U

0001 U 0001 U

002U O02U 001U 002U

0005U 0005U 001U 0005U

O005U O005U O01U OCO5U

O001U O001U OCO1U

0001 U 0001 U

0 001 U 0 001 U 0 01 U 0 001 U

0001U 0001U 0002J 000538=

0 001 U 0 001 U 0 01 U 0 001 U

001U

0COIU 0001U 000155=

0001U 0.CO1U 001U 0COIU

000154= 000182= 0022= 00508=

002U O02U 002U

0CO1U 0001U 001U 0COIU

001U
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Table t4-2

Groundwator Ana_c_l Data

3ampbng Penod 1996 to 200t

Rev OMemphts Dep_ Dur_ Rdd R/

StaUon Location ==>

Sample Number ==>

Date Collecl_d _>

]1me Collected ==>

Sample Type ==>

Sample Mablx ==>

Repot. pin 9 ==>

C° _ _
1,1,1-TRICHLOROETHANE MG/L

1,1,2,2-TETRACHLOROETHANE

I, 1,2-TRICHLOROETHAN E

1,I_)ICHLOROETHANE

I,I_]CHLOROETHENE

1,2_JCHLOROETHANE

1,2"DICHLOROPROPANE

_)4-1EXANONE

_,CETONE

3ENZENE

3ROMODICHLOROMETHANE

3ROMOFORM

]ROMOMETHANE

;ARBON DISULFIDE

;ARBON TETRACHLORIDE

.'HLOROBENZENE

;HLOROETHANE

CHLOROFORM

CHLOROMETHANE

os- 1.2-DICHLOROETHYLEN E

os-1.3-DtCHLOROPROPENE

DIBROMOCHLOROMETHANE

ETHYLBENZENE

M,P-XYLENE (SUM OF ISOMERS)

M-XYLENE (1.3"DIMETHYLBENZENE)

METHYL ETHYL KETONE (2_UTANONE)

METHYL ISOBUTYL KETONE (4=M ETHYLo2-PENTANONE)
METHYLENE CHLORIDE

O-XYLENE (1,2_IMETHYLBENZENE)

P-XYLENE (1,4-DIMETHYLBENZENE)
STYRENE

TETRACHLOROETHYLEN E(PCE)
TOLUENE

TOTAL 1,2_ICHLOROETHENE

trans-I,2-DICHLOROETHENE

tmns-1,3-DICHLOROPROPENE

TRICHLOROETHYLENE (TCE)
VINYL ACETATE

VINYL CHLORIDE

XYLENES, TOTAL

MW_57

MW-57-Y2Q3

8/22/2000

Report GcDupmg=> 2"_Grocmdwatet; 25_)ffslt e

Fmkl QC = Q_dity _ Samp4e

HY = Hycboptmdl
MW = Mond_ W_

N = NoemaJsample

FD = Fmld Dt_kcat e_.Jab_y Control Sample

D, DUP = Dupkcate
WG = Groundwater

MG/L = mdllgramper _ter

U = non_etecL = = definite detect:on, J = esbmated detecCm_

_mant detected at c¢be)ow laboratofy detecbon ]lrcdt

MWo57 MW-67 MWo58 MW-58 MW-58 MW_58

MW_57-Y2CH MW-57 DJA225 MW_58-Y2Q1 MW-58-Y2Q3 MW-58-Y2Q4

11/7/2000 5/17/2000 5/15/199£ 2/16/2000 8/22/2000 11/712000

1630 940 800 000 1630 12.15 11 10

N N N N N N N

WG WG WG WG WG WG WG

23 23 23 23 23 23 23

0001U 0001U 0.001U 001U O001U 0001U 0001U

_ MG/I_ 0001U 0001U 0001U 001U O001U 0 (X)I U 0001U

MG,/L 0 001 U 0 001 U 0 001 U 0 01 U 0 001 U 0 G01 U 0.001 U

MG/L 0001U 0001U 0001U 001U 0001U 0COIU 0001U

MG/L 0001U 0001U 0001U 001U 0001U 0001U 0001U

MG/L 0.001U 0001U 0001U 001U 0.001U OCOIU 0_001U

MGS. 0.001 U 0.001 U 0 001 U 0 01 U 0 001 U 0 001 U 0 001 U

MG/L 0.005 U 0.005 U 0005U 001 U 0005U O005U 0.C05 U

MG/L 002U 0.02U 002U 001U 002U 002U 0.02U

MG/L O001U 0001U 0001U 001U 0.001U 0COIU 0001U

MG/L 0001U 00124= 0001U 001U 0001U 0001U 0001U

MG/L O001U 0001U 0.001U 001U 0001U 0001U 0001U

MG/L 0001U 0001U 0001U O01U 0001U 0001U 0001U

MG/L 0.001 U 0 001 U 0 001 U 0 01 U 0 001 U 0 001 U 0 001 U

MG/L 00457= 00483= 0.0506= 001U 0001U 0 00026 J O001U

MG/L 0.CO1 U 0 001 U 0 001 U 0 01 U 0 001 U 0.001 U 0 001 U

MG/L O001U O001U O001U O01U O001U 0.001U O001U

MG/L 00113= 000893= 00103= 001U 0.00368= 000242= 000191=

MG/I.. 0 001 U 0.001 U 0 001 U 0 01 U 0 001 U 0 001 U 0 001 U

MG/I. 0000533 O 000411J 0O01U i 0001U 0001U 0001U

MC-,/L 0 001 U 0 001 U 0 001 U 0 01 U 0001 U O 001 U 0 001 U

MG/L O001U O001U O001U OOlU O001U O001U 0 (_01U

MG/L 0001U 0001U 0001U 001U O001U 0001U 0001U

MG/L 0 G01 U 0 001 U

MG/L 0001U 0001U 0001U 0001U

MG/L 002U 002U 002U 0.01U 002U O02U 0O2U

MG/L 0.005 U 0005U 0005U 001U 0005U 0005U 0005U

MG/L 0.005 U 0005U 0005U O01U 0.005 U 0.005 U O005U

MG/L 0C01U 0.001U 0001U 0.001U 0.001U 0001U

MG/L 0 001 U 0 001 U 0 001 U 0.001 U

MG/L 0 001 U 0.001 U O 001 U 0 01 U 0.001 U 0 001 U O 001 U

MG/L 000586= 0.00507= 00051 = O01U 0_001 U 0 00041J O001U

MG/t_ 0 001 U 0 001 U O 001 U 0 01 U O 001 U 0.001 U 0 001 U

MG/L 0 01 U
MG/L 000163= 00015= 000151 0001U OOOIU 0001U

MG/L 0001U 0G01U O001U 001U 0001U 0001U 0COIU

MG/L 0 0492 = 00309= 00465= O01U 000436= 000144= 000272=

MG/L 002U 602U 002U 002U 002U 002U

MG/L 0001U O001U O (X)I U 001U O001U 0001U 0001U

MG/I_ 0 01 U
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Table 14-2

Groundwab)r Analy_cal Data

Sampgng Pedod 1996 to 2001

Rev OlWrnp_s _ _n Re_ R;

Station Locabon ==; MW-58 MW-58A MW-59 MW-59 MW-,59 MW*59 MW-59

Sample Number === MW-58 MW-58A-Y2Q1 DJA226 MW_9-Y2Q1 MW-59-Y2Q3 MW-59-Y2Q4 MW_9

Date Collected ==_ 5/17/2000 2/1612000 3/15/1999 2/16/2000 6/22/2000 11/6/2000 5/171200q

33me Collected ==> 10 00 16 30 0 00 12 00 12 45 10.10 17 40

Sampte Type ==_ N N N N N N N

Sample Matnx ==, WG WG WG WG WG WG WG

Report Groupmcl ==_ 23 23 23 23 23 23 23

1,1,1-TRICHLOROETHANE

1,1,2.2*TE1RACH LO ROE'R'IAN E

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

2-HEXANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

MG/L 0.001 U 0 001 U 0 01 U O 001 U 0 001 U O 001 U O 001 U

MG/L 0001U O001U 0OlU O001U 0001U 00OIU O001U

MG/L 0001U 0091U 001U 0001U 0001U 0001U 0001U

MG/L 0001U 0001U 001U 0001U 0001U 0001U 0001U

MG/L 0001U 00OIU 001U 0001U 0001U 0001U 0001U

MG/L 0001U 0001U 001U 0001U 0001U 0001U 0001U

MG/L 0COIU 00OIU OOlU O001U O0OlU O001U 0001U

MG/L O005U 0005U 001U 0005U 0005U 0005U 0005U

MG/L 002U 002U 001U 002U 002U 002U O02U

MG/_ 00OIU 0001U 001U 0001U 0001U 0001U 0.CO1U

MG/L 0001U 0001U 001U 0001U 0001U 0001U 0.001U

MG/L O0OlU 0COIU 001U O001U O001U 00OIU O001U

MG/L 0 001 U 0 001 U 0.01 U 0 001 U 0 001 U 0 001 U 0 001 U

MG/L O 001 U 0.001 U O 01 U O 001 U O 001 U O 001 U O 001 U

MG/L 0001U 0001U 001U 0001U 0001U 0001U 0001U

MG/L O001U OOOlU OOlU 0O01U O001U OOOlU O 00182 =

MG/L 0 001 U 0 001 U 0 01 U O 001 U 0 001 U 0 001 U 0 001 U

CHLOROFORM MG/L 000588= 0 00288 = O01U 0C01U 0001U 000104= 0001U

CHLOROMETHANE MG/L 0001U 0001U 001U 0001U 0001U 0001U 0001U

C_S-1,2-DICHLOROETHYLENE MG/L 0 001 U 0 001 U 0 001 U 0.00038 J 0 001 U 0 00238 -"

cLs-I,3-DICHLOROPROPENE MG/L 0 001 U 0 001 U 0 01 U 0 001 U O 001 U 0 001 U O 001 U

DIBROMOCHLOROMETHANE MG/L 0001U 9001U O01U O001U 0001U 0001U 0.001U

ETHYLBENZENE MG/L 0 001 U 0 001 U O 01 U 0 001 U 0 001 U 0 001 U O 001 U

M,P-XYLENE (SUM OF ISOMERS) MG/L 0 001 U

M-XYLENE (1,3"DIMETHYLBENZENE) MG/L 0001 U 0 001 U 0001 U 0001 U 0.001 U

METHYL ETHYL KETONE (2_UTARONE) MG/L 0.02 U 0 02 U 0 01 U 0 02 U 0 02 U 0 02 U 0 02 U

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) MG/L 0005 U O 005 U 0 01 U 0 005 U 0 005 U 0 005 U 0 005 U

METHYLENE CHLORIDE MG/L 0 005 U 0 005 U 0 01 U 0 005 U 0 005 U 0 095 U 0 005 U

O-XYLENE (1,2-D]METHYLBENZENE) MG/L 0 001 U 0 001 U 0 001 U 0.001 U 0 001 U 0 001 U

P-XYLENE (1,4-DIME_HYLBENZENE) MG/L 0 091 U 0.001 U 0 001 U 0 001 U 0 001 U

STYRENE MG/L O 001 U O 001 U 0 01 U O 001 U 0 001 U 0 001 U 0.001 U

TETRACHLOROETHYLENE(PCE) MG/L 0 001 U 0 001 U 9 005 J 0 035 = 0 022 = 0 0461 = 0 0241 =

[OLUENE MG/L 0,001U 0001U 0001J 0001U 0001U 0001U 0001U

tOTAL 1.2"DICHLOROETHENE MG/L 0 01 U

Lmns-I,2-DICHLOROETHENE MG/L 0 001 U 0 001 U 0 001 U 0 001 U 0 0014 = 0 00082 .J

',mns-I,3-DICHLOROPROPENE MG/L 0 001 U 0 001 U 0 01 U 0 001 U 0 001 U 0 001 U 0 001 U

FRICHLOROETHYLENE (TCE) MG/L 000422= 000384= 001U 000149= 0 00088 J 000117= 000494=

v'INYL ACETATE MG/L 0O2U 002U 002U OO2U 002U OO2U

41NYL CHLORIDE MG/L 0 001 U 0 001 U 0.01 U 0 001 U O 001 U 0 001 U O 001 U

KYLENES r TOTAL MG/L 0 01 U

Report GJoupMg _ 23-Groundv_t_ 25-Off.re

Field QC = QualRyCont_oiSample

HV = Hydropundl

MW = Mcndo¢ Welt

N = Normal sample

FD = Raid Duplcate/Qual=ty Cofltro_Sample

D, OUP • Oup_te

WG = Groundwater

MGR. = mdhgramper IRet

U = n0n_tscL = = de,hire detecYJOn,J = es_mated detect¢_

Contan_nant detected at or below laberatocydetect=0nhmfl
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Table 14-2

Groundwater Analygcal Data

Sampling Pedod 1 _6 to 2001
Rev O t,femp_ gepot Oum F,e_ R;

Staborl Location ==> MW-60 MW-61 MVV_I MW_2 MW_5 MW-67 MW-68

Sample Number==> DJA227 DJA048FD DJA228 MW62NA MW655 MW-67-Y2Q1 MW-68-Y2Q3
Date Collected ==> 3/15/1999 3/15/1999 3/15/1990 3/23/2000 1111111998 ?/16/2000 8/23/2000

Time Collect ed ==> 0.00 0 CO 0.00 8.25 18 CO 14.15 15 00

Sample Type ==> N FD N N N N N

Sample Marx ==> WG WG WG WG WG WG WG

Report Gmupm 9 ==> 23 23 23 23 25 25 25

I t1.1-TRJCHLOROETHANE

I. 1.2.2-TEIRACH LOROE]HANE

1,1.2-TRICHLOROETHANE

I.I*DICHLOROETHANE

1.1-DICHLOROETHENE

1.2-OICHLOROETHANE

1,2-DICHLOROPROPANE

?/HEXANONE

ACETONE

BENZENE

8ROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

c_s-1.2-DICHLOROETHYLENE

c_s-1.3_DICHLOROPROPENE

DIBROMOCHLOROMETHANE

ETHYLBENZENE

M,P-XYLENE (SUM OF ISOMERS)

M-XYLENE (1,3_[METHYLBENZENE)

METHYL E_'IYI. KETONE (2-BUTANONE)

MG/Li 001U 001U 001U 0COIU 0.002 J 0001U 0001U

MG/L 001U 001U 001U 0.001U 001U 0001U 000655=

MG/L 0 01 U 0 01 U 0.01 U 0.CO1 U 0 01 U 0 001 U 0.001 U

MG/L 001U 001U 001U 0001U 001U 0COIU 0001U

MG/L 001U 001U 001U 0001U 001U 0001U 0CO1U

MG/L 001U 001U 001U 0001U 001U 0COIU 0COIU

MG/L 001U 0.01U 001U 0COIU 001U 0C01U 0001U

MG/L 001U 001U 001U 0005U 0.01U 0CO5U 0005U

MG/L 001U 001U 001U 0047U 001U O.02U O.02U

MG/L 0.01 U 0 01 U 0 01 U 0 0001 J 0 01 U 0 001 U 0 001 U

MG/L 0.01U 001U 001U 0001U 001U 0001U 0001U

MG/L 0.01U 001U 001U 0001U 001U 0001U 0001U

MG/L 001U 001U 001UJ 0.001U 001U 0001U 0001U

MG/L 001U 001U 001U 0.00CO8 J 00tU 0001U 0001U

MG/L 001U 001U 001U 0.001U 001U 0CO1U 0001U

MGIL O.01U O01U O01U 0.001U O01U O001U O001U

MC._L O01U O01U O.01U 0.001U O01U O001U OCOIU

MG/L 0.01U 001U 0.01U 00002 J 0.01U 0001U 0001U

MG/L 0.01 U 0 01 U 0 01 U 0 001 U 0.01 U 0 001 U 000181 =

MG/L 0001 U 0001 U 0031 =

MG/L 001U 001U 001U 0001U 001U 0001U 0001U

MG/L 001U 001U 001U 0001U 001U 0001U 0001U

MG/L 001U 001U 001U 0001U O01U 0001U 0.001U

MG/L 0002U

MG/L 0 001 U 0.001 U

MG/L 001U 001U 001U 0005U 001U 002U 002U

001U 001U 0005U 001U 0005U 0005U

MG/L 0.01U 001U 0010 0.001U 00tU 0005U 0005U

MG/L 0001U 0001U 0001U

MG/L 0.001 U 0 001 U

MG/L 0.01 U 0.01 U 0 01 U 0 001 U 0 01 U 0.001 U 0 001 U

MG/L 0004J 001U 001U 0001U 001U 0001U 0 CO835 =

MG/L 0.01U 001U 001U 0001U 001U 0.001U 0001U

MCVL 001U 001U 001U 001U

MG/L 0 001 U

MG/L 0 01 U 0 01 U 0 01 U 0.001 U 0 01 U

MG/L 001U 001U 001U 0032= 001U

MG_

MG/L 0.01U 001U 001U 0001U 001U

MG/L 001U 001U 001U 001U

MEIHYL ISOBUTYL KETONE (4J_ETHYL-2-PENTANONE) MG/L 0 01 U
METHYLENE CHLORIDE

O-XYLENE (1.2-DIMETHYLBENZENE)

P-XYLENE (1,4-DIMETHYLBENZENE)

STYRENE

TETRAC HLOROETHYLENE(PCE )

TOLUENE

TOTAL 1.2_ICHLOROE_-IENE

trans-1.2-DICHLOROETHENE

hans*1.3-DICHLOROPROPENE

TRICHLOROETHYLENE (TCE)

VINYL ACETATE

VINYL CHLORIDE

XYLENES, TOTAL

Repo_ Group<rig=_ 23-G_ter; 25-Offste

Fc'4dQC = Qualdy Control Saml:qe

HY = Vh,dropunch
MW = Mor,ator We9

N = Nccmal sample

FD = Reid Duplcate/Qual=ty Cc_t_ Saml:_e

D, DUP = DUplmate
WG = Giou_Jwatef

MG/L = mi_gram per Ider

U = nor_dete,_ = = de_mte detsc_on, J = e_,rnat_:l detsctJon

Contanunant detected ator below taboratory delecbon

0.CO1U 000936=

0.001 U 0 001 U

000126= 00489=

002U 002U

0COIU 0001U
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Table 14.2

Grottedwater Ana;'_cal Data

Sampling Period 1996 to 2001

O/d_ohls l)_ot _ R#d Rt

StatlO. Location ==;

Sample Number ==_

Date C.cllect_d ==;

]3me Collected ==> 14.10 8 00 8.35

Sample Type ==_ N N N

Sample Matrix ==5 WG WG WG

Keport_rouplng==;RertGrou in ==; 25 25 25

1,1,1-TRICHLOROETHANE MG/L 0 001 O 0 001 U O 001 U

1,1,2,2-TETRACH LO ROETHAN E MG/L 0 001 U 0 (;01 U 0 (;01 U

1,1,2-1RICHLOROETHANE MG/L 0 001 U 0 001 U 6 001 U

1,1 -DICHLOROETHANE MG/L 0 001 u 0 001 U 0 001 U

1,1_DICHLOROETHENE MG/L 0 001 U 0 001 U 0 001 U

1,2*DICHLOROETHANE MG/L 0 001 U 0 001 U 0 001 U

1.2-DICHLOROPROPANE MG/I_ 0 001 U 0 001 U 0 001 U

2-HEXANONE MG/L 0 005 U 0 005 U 0 005 U

ACETONE MG/L 0 02 U 6 02 U 0 02 U

BENZENE MG/L 0 001 U 0 001 U 0001 U

BROMOOICHLOROMETHANS MG/L 0 00047 J 0 001 U 0 001 U

SROMOFORM MG/L 0 001 U O 001 U 0.001 U

SROMOMETHANE MG/L 0 001 U O 001 U 0 001 U

CARSON DISULFIDE MG/L 0 001 U 0 001 U 0 001 U

CARBON TE'I_AOHLORIDE MG/L 0.001 U 0 00089 d 0 001 U

CHLOROBENZENE MG/L 0 001 U 0 001 U 0 001 U

CHLOROEI_HANE MG/L 0 001 U 0 001 U 0 001 U

CHLOROFORM MG/L O 001 U 0 C0644 = 0 001 U

CHLOROMETHANE MG/L 0 001 U 0 001 U 0 001 U

cis-I.2-DICHLOROETHYLENE MG/L 00019= 00137= 000411 =

cis-1.3"OICHLOROPROPENE MG/L 0.001 U 0 001 U 0 001 U

DIBROMOCHLOROMETHANE MG/L 0 001 U 0 001 U 0,001 U

ETHYLBENZENE MG/L 0 001 U 0 001 U 0 001 U

M.P-XYLENE (SUM OF ISOMERS) MG/L 0 001 U

M-XYLENE (1,3"DIMETHYLBENZENE) MG/L 0.001 U 0 001 U

METHYL ETHYL KETONE (2_UTANONE) MG/L 0 02 U 0 02 U 0 02 U

_AETHYL ISOBUTYL KETONE (4"M ETHYL-2_P ENTAN ON E MG/L 0 005 U 0 005 U 0 005 U

_ETHYLENE CHLORIDE MG/L 0 005 U 0 005 U 0 005 U

:_XYLENE (1,2.OIMSTHYLBENZENE) MG/L 0 001 U 0 001 U 0 001 U

_-XYLENE (1,4-DIMETHYLBENZENE) MG/L 0 001 U 0 001 U

3TYRENE MG/L 0 001 U 0 001 U 0 001 U

rETRACHLOROETHYLENE(PCE) MG/L 0 0004 J 0 00207 = 0 00176 =

rOLUENE MG/L 0 001 U 0 001 U 0 001 U

fOTAL 1,2-OICHLOROETHENE MG,/L

tanS-I,2-DICHLOROETHENE MG/L 0 0014 = 0 0131 = 0 00226 =

mns-I,3-DICHLOROPROPENE MG/L 0 001 U 0 001 U 0 001 U

rRIOHLOROETHYLENE (TCE) MG/L 0 00321 = _ 0 0445 = 0 0992 =

/INYL ACETATE MG/L 0 02 U 0 02 U 0 02 U

/INYL CHLORIDE MG/L 0 001 U 0 001 U 0 001 U

(YLENES. TOTAL MG/L

Report Gmupmo _ 2:_Groundwste,_ 25_/mte

Field CC = Quakty ContfcJSample

HY = Hydmpucch
WNV= Montt_- Well

N = Nom_l umple

FI) = Field Dupla_tIR:ltlalmtyContl_l Sample

0, DUP = Duplicate

WG = Groundwater

MG_- = mdltgramFor _tm"

U • Po_, = = 6effnlte detect,ion, J = esbmatocidetecbon

Cont_m_Pa,tt(_,ele,ctedator below labOraloq_detecti_>_[lind

MW.68 MW_8 MW-69 MW-69 MW_9 MW-69 MW_9

MW-68_Y2Q4 MW-68B MW-69-Y2Qt MW_9-Y2Q3 MW_9-Y2Q4 MW-69 MW69-882R

11/8/2000 5/18/2000 2./16/2000 8/24/2000 11/9/2000 5/18/2000 1/8/2001

1450 940 850 1500

N N N N

WG WG WG WG

25 25 25 25

00010 00010 00010 0001U

000436= 0001U 0001U 00006 J

0001U O001U 0001U 0001U

0001U 0001U 0001U 0501U

O001U 0001U 0001U 0001U

O001U 0001U 0501U 0001U

0001U 0001U 0001U 0001U

0005U 0505U 0505U 0005U

002U 002U 002U 0005U

0001U 0001U 0501U 0002=

0001U 0001U 0001U 0001U

000tU 0001U 0001U 0501U

O001U 0001U 0001U O001U

0001U 0001U 0001U 0001U

0501U 0001U 0 05073 J 0 0003 J

0001U 0001U 0501U 0001U

0501U 0001U 0001U 0001U

0001U 000212= _)00356 = 0001=

0.001U 0001U ! 0001U 0001U

000226= 00231= 00312= 0011=

0 00"_ U 00OlU 0501U 0001U

0 001 U 0 001 U 0 001 U 0 001 U

OO01U 0501U 0001U O001U

0001 U 0002U

0001U 0501U

002U 002U 002U 0005U

0505U 0505U 0005U 0005U

O005U 0005U 0005U 0001U

0501U 0501U 0001U O001U

0 001 U 0 001 U

0001U 0001U 0001U O001U

0 00068 J 00503g J 000487= 0004=

0501U 0001U 0001U 0001U

0 00056 J 00123= 00191 = 0005=

0001U 0001U 0001U 0001U

00504= 0464= 0642= 035=

002U 002U 002U

0501U 0001U 0001U O001U
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T_el_

G_fl_erAna_O_

S_plingP_1996_2001

_vO_mph=Oepot_P_ld_

Station Locabon ==>

Sample Number ==>

MW-69 MW-70 MW-70 MW-70 MW-70 MW-70

MW69-94_2F( MvV-70 Bottom MW-70-To MW-70-Y2Q1 MW-70-Y2Q3 MW-70-Y2Q4

Date Corlected ==> 118/2001

]3me Collected ==> 15 45 14 15

Sample Type ==> N N

Sample Mamx ==> WG WG
! Re ,IGrou i ==> 25 25

1,1.1-]RICHLOROETHANE MG/L 0 001 U 0.001 U

1,12,2-TETRACHLOROETHAN E MG/L ,I 0 001 U 0 342 =
1,1,2oTRICHLOROETHANE MG/L i 0.001 U 0 (;0393 =

1.1*DICHLOROETHANE ! MG/I_ 0001 U 0001 U

1,1_DICHLOROETHENE MG/L 0 001 U 0 001 U

1,2_ICHLOROETHANE MG/L 0 001 U 0 001 U

1.2-DICHLOROPROPANE MG/L 0 001 U 0 001 U

2-HEXANONE MGS_ 0 005 U 0 005 U

ACETONE MG/L 0 005 U 0.02 U

BENZENE MG/L 0 001 U 0.001 U

BROMODICHLOROMETHANE MG/L 0 001 U 0 001 U

BROMOFORM MG/L 0 001 U 0 001 U

5ROMOMETHANE MG/L 0 0004 J 0 001 U

3ARBON DISULFIDE MG/L 0 001 U 0 001 U

3ARBON TETRACHLORIDE MG/L 0 001 U 0.00064 J

3HLOROBENZENE MG/L 0 091 U 0.001 U

3HLOROETHANE MG/L 0.001 U 0.001 U

3HLOROFORM MG/L 0 0001 J 0 00518 =

3HLOROMETHANE MG/L 0 001 U 0 001 U

:is- 1.2-DICHLOROETHYLENE MG/L 0 001 U 0 0548 =

_,s- 1,3_DICHLOROPROPENE MG/I_ 0 001 U 0 001 U

31BROMOCHLOROME1HANE MG/L 0.001 U 0 001 U

:-THYLBENZENE MG/L 0.001 U 0 001 U

_I,P-X_.ENE (SUM OF ISOMERS) MG/L 0 002 U

vI-XYLENE (1,3-DIMETH YLB ENZEN E) MG/L 0 001 U

METHYL ETHYL KETONE (2_UTANONE) MG/L 0 005 U 0 02 U

_E1HYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) MG/L O 005 U 0.005 U
ME]]'IYLENE CHLORIDE MG/L 0 001 U 0 005 U

_-XYLENE (1,2-DIMETHYLBENZENE) MG/L 0 001 U 0 001 U

_-XYLENE (1,4-DIMETHYLBENZENE) MG/L 0 001 U

_TYRENE MG/L 0 001 U 0 001 U

FETRACH LOROETHY'LEN E(PCE) MG/L 0.001 U 0 00535 =
FOLUENE MG/L 0.001 U 0 001 U

TOTAL 1,2-DICHLOROETHENE MG,'L

trans-12.-DICHLOROETHENE MG/L 0 001 U 0.012 =

trans-I,3-DICHLOROPROPENE MG/L 0 001 U 0 001 U

TRICHLOROETHYLENE (TCE) MG/L 0 001 U 0.72 =

VINYL ACETATE MG/L 0 02 U

VINYL CHLORIDE MG/L 0 001 U 0 001 U

XYLENES, TOTAL MGIL

Re_ Gco_0cng==_ 23_amundw_e_ 25_T, de

Febd QC = Ouabty Coetr_ Sample

HY = H'/dn:punch
MW = Mmut¢_Welt

N = Nocm_ samp4e

FD = Field OupbcateJ'Qu,_dy_ ._=*ap4e

D, OUP = Dupl_te
WG = Groundwater

M_'L = mql=gr_np_ W,er

U = r'on-detecL = = deflnde de_cton, J = esbnlated d_tec'0o_

Cc_ram_ detected el or below laboralocf detec_n

5/18/2000 5118/2000 2/15/2000 8/24/2000 11/1012000

14 00 14 50 12 15 11.10

N N N N

WG WG WG WG

25 25 25 25

0 001 U 0 001 U 0 001 U 0 001 U

0.284= 483= 093= 337=

0 002EA = 00394= 00152= 0016=

0001U 0001U 0001U 0001=

0.001U 0000613 O001U OC01U

OC01U 000177= O001U OO01U

0.001 U 0 001 U 0 001 U 0 001 U

0005U O005U 0005U 0005U

002U 002U 002U 002U

0.001 U 0 001 U 0 001 U 0 001 U

0.001U O001U 0001U 0.001U

0.001U O001U O001U O001U

O001U 0001U 0001U 0001U

0001U 0COIU 0001U 0001U

O001U 000348= 000246= 000181=

0001U 0001U 0001U O001U

0 001 U 0.001 U 0 001 U 0 001 U

0.00436 = 0.0182 = 0.00846 = 0 00937 =

0.001U 0001U 0001U 0001U

00388= 0.522= 0.211= 0292=

0 001 U 0 001 U 0.001 U 0 001 U

0 001 U 0 601 U 0 001 U 0.001 U

0001U 0001U O001U 0001U

0 501 U

0001U 0001U 0001U

O02U 0.02U 002U O02U

0005U 0.005 U 0.005 U 0005U

0005U O005U 0G05U OgO5U

0.001 U 0 001 U 0.001 U 0 (]01 U

0.001 U 0 001 U 0 001 U

0.001 U 0 001 U 0 001 U 0 001 U

000292= 00897= 00358-- 0 0325 J

0001U 0COIU 0001U 0COIU

0 0101 = 0 149 = 0 0504 = 0.0573 =

0001U 0COIU 0001U 0001U

0538 = 11 7= 424= 404=

002U 0O2U O02U 002U

0 001 U 0 00188 = 0 00062 J 0 00169 =
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Table 14-2

Gr_ndwater Analytical Data

Sampling Pedod t996 to 2001

Ray O MemphtsDap_ D_n RNd RI

Stabon Locaben ==> MW-70

Sample Number ==> MWT0-86_3FT
Date Collected ==> 1/8/2001

lirrte Collected ==> 14 45

Sample Type ==> N

Sample Matnx ==> WG

Report Gmupin,q ==> 25
, ,%

1,1,1-TRICHLOROETHANE MG/L 0001 U

1,1,2,2 -TE TRACHLOROETHANE MGIL 039 =

1,1.2-TR_CHLOROETHANE MG/L 0 002 =

1,1-OICHLOROETHANE MG_'L 0 001 U

1,1-DICHLOROETHENE MG/L 0001 U

1.2-DICHLOROETHANE MG/L 0 001 U

1,2-DICHLOROPROPANE MG/L 0 001 U

2-HEXANONE MG/L 0 005 U

ACETONE MG/L 0005 U

BENZENE MG/L 0 001 =

BROMODICHLOROMETHANE MG/L 0 001 U

BROMOFORM MG/L 0 001 U

BROMOMETHANE MG/L 0 0005 J

CARBON DISULFIDE MG/L 0.001 U

CARBON TETRACHLORIDE MG/L 0 0(]04 J

CHLOROBENZENE MG/L 0 001 U

CHLOROETHANE MG/L 0 001 U

CHLOROFORM MG/L 0 001 J

CHLOROMETHANE MG/L 0 001 U

:is-1,2-DICHLOROETHYLENE MG/L 0 021 =

;is-1,3-DICHLOROPROPENE MG/L 0001 U

DIBROMOCHLOROMETHANE MG/L 0 001 U

EYHYLBENZENE MG/L 0001 U

_,P-XYLENE (SUM OF iSOMERS) MG/L 0002 U

_4-XYLENE (1.3_DIMETHYLBENZENE) MG/L

_AETHYL ETHYL KETONE (2-BUTANONE) MG/L 0 005 U

_ETHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) MG/I. 0 005 U

WETHYLENE CHLORIDE MG/L 0 001 U

:)-XYLENE (1.2*DIMETHYLBENZENE) MG/L 0001 U

=°XYLENE (1,4*DIMETHYLBENZENE) MG/I_

_TYRENE MG/L 0001 U

FETRACHLOROETHYLENE(PCE) MG/L 0 002 =

FOLUENE MG/L 0 0004 J

I'OTAL 1,2_)iCHLOROETHENE MG/L

rans-t,2-DICHLOROETHENE MG/L 0 005 =

!tmns-I,3-DICHLOROPROPENE MG/L 0 001 U

TRICHLOROETHYLENE (TCE) MGIL 0 59 =

VINYL ACETATE MG/L

VINYL CHLORIDE MG/L 0 001 U

XYLENES I TOTAL MG/L
Report Grouping ==_ 23*Groundwater, 25-Off=re

Field CC = Qualdy Control Sample

HY = HyOmp_nch

MW = Monitor WelJ

N = Normal sarnp4o

FD = Field D up_cale/QuaMy Control _arnple

0, DUP = Dupi=c_te

WG = Grounder

MG_ = mdlrgremper liter

U = _o_lect = = de finite detect_n, J = esbmaled detect¢_

Contarmnant de_ed at or below laboratowdetect¢_ km=t

MW-70 MW-70 MW°70 MW-70 MW-71 MW-71

MW70-89_5FT MW70-93F'[ MWTONA RW20-8OF1 MW-71-Y2Q1 MW-71-Y2Q:

1/8/2001 1/8/2001 3/2412000 1/8/2001 2/15/2(300 8/23/2000

14 40 14.30 10 55 14 35 15 30 15.30

N N N FD N N

WG WG WG WG WG WG

25 25 25 25 25 25

O001U O001U O001U OOOIU O001U OCOIU

0t3J 0014= 031= 0.018= 00977= 0168=

0001= 00006 J 0004= 00006 J 000321= 000404=

0001U 0001U 0001U O001U 0001U 0001U

0COIU OOOIU O001U O001U OOOIU O001U

00OIU 0 0008 J 0 0002 J 00008 J 0001U O001U

OOOIU O001U OOOIU 00OIU 0001U OOOIU

0005U 0005U 0005U 0005U 0005U 0.005 U

O005U O005U 0003J O005U O02U O02U

00007 J OOOIU O001U 0001U O001U O001U

0001U 0001U 0001U O001U 0001U 0001U

OOOIU 0001U O001U 0001U 0001U O001U

0001U OOOIU 0001U 0001U O001U 0001U

O001U OO01U 00OIU 00OIU 0001U OOOIU

0 0003 J 0001U 0 0004 J 0001U 00539= 00329=

0001U 0001U O001U 0001U 0001U O001U

O001U 0 0006 J 0001U 0 0005 J 0001U 0001U

0 0005 J 0 0001 J 0.002 = O 0OO1 J 0 996 = 0 989 =

O001U O001U O001U O001U O001U 0001U

0009= 0012= 0.046= 0011= 00115= 000894=

0001U O001U 0CO1U 0COIU 0001U 0001U

0,001U 0001U 0001U 0001U 0001U 0001U

O001U O001U O001U O001U OOOlU O001U

0002U O002U 0002U O002U

0 001 U 0 001 U

0005U O005U 0005U O005U 002U 002U

0005U 0005U O005U 0005U O005U 0005U

O001U O001U 00OIU 0001U 0005U 0005U

0.001U O001U 0.001U 0001U 0001U 0001U

O001U OOOIU

O001U 0001U 00OIU 0001U 0001U 0001U

0 D008 J 0001U 0013= 0001U 001 = 000702=

0001U O001U 0001U O001U O001U 0.001U

0002= 00006 J 0014= 0 0006 J 00047= 000294=

0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U

0.14J 0018= 11= 0027= 033= 0247=

O02U 002U

OOO1U 0008= 0 0002 J 0008= O001U O001U
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Ta_e 14-2

Groundwater Analytical Data

Sampling Penod 1996 to 2001

Rev OMemp/_sDepotD_n Fi_d PJ

Station Location ==>

Sample Number ==>

Date Collected ==>

Time Collected ==>

Sampie Type ==>

Sample Matrix ==>

1,1,1-TRICHLOROETHANE MG/L

1,1,2,2-TETRACHLOROETHANE

1,1,2-TPJCHLOROETHAN E

1,1_)ICHLOROETHANE

1,1_ICHLOROETHENE

1,2-DICHLOROETHANE

1,2_ICHLOROPROPANE

2-HEXANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

5ROMOFORM

5ROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORtDE

_HLOROBENZENE

3HLOROETHANE

3HLOROFORM

3HLOROMETHANE

_s-I,2-DICH LOROETHYLENE

_s-1,3_ICHLOROPROPENE

91BROMOCHLOROMETHANE

THY]_BENZENE

VtP-XYLENE (SUM OF ISOMERS)

_*XYLENE (1,3-DIMETHYLBENZENE)

vETHYL E1HYL KETONE (2_3UTANONE)

vIETHYL ISOBUTYL KETONE (4-M ETHYL-2-PEHTANON E)
vETHYLENE CHLORIDE

9-XYLENE (1,2_IMEiHYLSENZENE)

_-XYLENE (1,4*DIMETHYLBENZENE)

_TYRENE

I_-TRACHLOROETHYLENE(PCE)

FOLUENE

TOTAL 1,2-DICHLOROETHENE

tmrr_-1,2-DICHLOROETHENE

trans-I,3-DICHLOROPROPENE

TRICHLOROETHYLENE (TCE)
VINYL ACETATE

VINYL CHLORIDE

XYLENES, TOTAL

Repod Grouping=> 23_3rom,.dwate_,25-Offr,ate

Fmld QC = Quatty Conb_ Sample

HY = Hyd_punch

D, DUP = D_ts

MWo71 MW-71 MW-71 MW-71 MW-72 MW-72 MW-73

MW-71-Y2Q4 MW-71 MW-71B-Y2Q4 KW71NA MW-72 MW-72NA MW73_0_6F'f

1119/2000 5/18/'2000 11/9/2000 3/241200'0 10/7/1999 3/21/2000 1/8/2001

11"00 10.50 11 00 11.15 17 22 17 21 12.35

N N N N N N N

WG WG WG WG WG WG WG

25 25 25 25 25 23

0001U 0001U OCOIU 001U 001U O001U 0COIU

MG/L 0.106= 0.181= 00784= 018= 001U 0001U 2=

MG/L 600299= :000454= 0.00203= 0005J 001U 0001U 0002=

MG/L O001U O001U 0001U OOlU O01U O001U 0.001U

MG/L 0001U 0001U 0.001U 001U 001U 0001U 0.001U

MGtL 0COIU 0001U 0001U 6.01U 001U 0.001U 0.001U

MG/L 0.CO1U 0.001U 0001U 0.01U 001U 0001U 0001U

MG/L 0005U 0CO5U 0005U 0.05U 001U 0005U 0005U

MG/L 002U 0.02U 002U 005U 001U O005U 0005U

MG/L 0001U 0001U O001U 001U 0.01U 0001U O001U

MG/L 0001U 0001U 0.001U 0001J O01U 0001U O001U

MG/L 0 001 U 0 001 U 0.(;O1 U 0 01 U 0 01 U 0 001 U 0 001 U

MG/L 0 001 U 0.001 U 0 001 U 0 01 U 0 01 U 0.001 U 0.001 U

MG/L 0.001 U 0.001 U 0 001 U 0 01 U 0 01 U O.CO1 U 0.001 U

MG/L 0.0265 = 0.034 = 0.0197 = 0 047 = 0 01 U 0 001 U 0 001 U

MG/L 0001U 0.001U 0001U 001U 001U O001U 0001U

MG/L O001U O001U O001U O01U 001U 0001U O001U

MG/L 0605J 108 = 0554= 16= O 0004 J 0 0002 J 0 0007 J

MG/L 0.001U OQ01U O001U 001U O.OlU O001U 0002U

MG/L 0 00649 = 000998= 0 00471 = 0.014= 0001U 0024=

MG/L 0 001 U 0 001 U 0.001 U 0 01 U 0/)1 U O 001 U 0.001 U

MG/L 0001U 0.001U 0001U 001U 00002 J 0COIU 0.001U

MG/L OO01U 0.CO1U 0001U 001U O01U O001U 0001U

MG/L 0001U 0001U 002U 0.002 U 0002U

MCdL 0 001 U

MG/I. 002U 0.02U 002U 0.08U 001U O005U O005U

MG/L 0005U 0005U 0005U O05U O01U 0005U 0005U

MG/L 0.005 U 0005U 0.005 U 001U 001U 0001U 0001U

MG/L 0001U O001U O001U O01U O001U 0001U

MG/L 0.001 U

MG/L 0 001 U 0.001 U 0.001 U 0 01 U 0 01 U 0 601 U 0 001 U

MG/L 000409J 600735= 000315J 0015= 00003J 00002J 0006=

MG/I. 0001U 0001U 0001U 001U 00001J 0001U 0001U

MG/L 001 U

MG/L 0 00229 = 0 00372 = 0 00158 = 0 005 J 0.001 U 0.008 =

MG/L 0 001 U 0 001 U 0 001 U 0.01 U 0 01 U 0 001 U 0 001 U

MG/L 00956= 0239 = 00753= 039= OOlU 0.001U 072=

MG/L 062U O02U 002U

MGS_ 0001U O001U O001U O01U 0OlU O001U 00OIU

MG/L 6 01 U
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Table t4-2

Gr_Jndwater Anal'/Uc_l Data

S_npgng Pedod 1996 to 2001

Rev OMemp;n _,pc_ D_nnRe4dRI

Statlort Location ==>

Sample Number ==>

Date Collected ==>

_me Co41ected ==>

Sample Type ==_

Sample Matnx ==:

Report Grouping ==;

1.1.1 *TR{CHLOROEIHANE MG/L

1.1.2.2-TETRACHL O ROETHAN E MG/L

1.1.2-TRICHLOROETHANE MG/L

1.1-DICHLOROETHANE MGIL

1.1-D[CHLOROETHENE MG/L

1.2-DICHLOROETHANE MG/L

1.2-DICHLOROPROPANE MG/L

2-HEXANONE MG4L

ACE(ONE MG/L

BENZENE MG/L

BROMODICHLOROMETHANE MG/L

BROMOFORM MG/[

BROMOMETHANE MG/L

CARBON DISULFIDE MC-/L

CARBON TETRACHLORIDE MG/L

CHLOROBENZENE MG/L

CHLOROETHANE MGIL

CHLOROFORM MG/L

_.HLOROMETHANE MG/L

:Is-1.2-DICHLOROETHYLENE MG/L

:iso1,3-DICHLOROPROPENE MG/L

918ROMOCHLOROMETHANE MG/L

:'THYLBENZENE MG/L

_.P-XYLENE (SUM OF ISOMERS) MG/L

_-XYLENE (1.3-DIMETHYLBENZENE) MG/L

_ETHYL ETHYL KETONE (2_UTANONE) MG/L

_ETHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) MG/L

_4ETHYLENE CHLORIDE MG/L

'O-XYLENE (1.2-DIME'IHYLBENZENE) MG/L

P-XYLENE (1.4-DIMETHYLSENZENE) MG/L

STYRENE MG/L

TETRACHLOROETH YL E NE(PCE) MG/L

TOLUENE MG/L

TOTAL 1.2-DICHLOROETHENE MG/L

b'_ns- 1.2-DICHLOROETHENE MG/L

tmns-1.3-DICHLOROPROPENE MGA

TRICHLOROETHYLENE (TCE) MG/L

VINYL ACETATE MGIL

VINYL CHLORIDE MG/L

XYLENES. TOTAL MG/L
Repod Grouping==_ 23-Gmur.dwat_, 25-Offsite

Fmld CC = QUedllyCootLm4Sample

HY = Hy_clpLinCh

= M0t-_torWell

N = Normatsample

FD a Field Dupl_ate,/QupJityCo_t_ Samp4e

D DUP = Oupl_te

WG = Grouc.dwatet

M G*,I.= mgllgrampet liter

U = non'erect. = = de_te detection, J = esbmatad delectmn

Contaminant detected at or below laboratoPj d_tectK)nlm'<t.

MW-73 MW-73 MW-73 MW-73

MW73-84_5F] MW73-88FI MW73-92FT RW69-69_SF"
1/8/2001 1/8/2001 1/8/2001 118/2001

1230 1225 1220 1245

N N N FD

WG WG WG WG

23 23 23 23

OGOIU 0001U 0001U 0001U

33J 058J 0253 073=

002J 0 0004 J 0001U 0001U

0001U 0CO1U 0001U 0001U

0001U 0001U 0001U 0001U

0001= 0001U 0001U 0001U

00002 J O001U O001U OO01U

0005U 0005U 0005U 0005U

0005U 0.005 U 0005U 0005U

0001U 0001U 0.001U 0001U

O001U O001U O001U O001U

0001U 000tU 0001U 0001U

0001U 0001U 0001U 0001U

0001 U 0001 U 0001 U 0001 U

0 0004 J 0.001U 0001U 0001U

0001U 0001U 0001U 0001U

0001U 0001U 0001U 0001U

0008= 0 0002 J 0001U OOO01J

0.001U O001U O001U O001U

025J 0009= 0 0009 J 0(;02=

0 001 U 0 001 U 0 001 U 0 001 U

00OIU 0001U 0001U 0001U

0001U 0001U 00OIU 0001U

0002U 0002U 0002U 0002U

0+005 U 0005U 0005U 0005U

0005U 0005U 0005U 0005U

0001U 0001U 0001U 0001U

0.001U 0G01U 0001U 0001U

0001 U 0001U 0001U 0001U

0016J 0002= 0002= 0002=

0.001 U 0 001 U 0 001 U 0 0002 J

0054J 0003= 00002 J 0 0009 J

O001U 0001U 0001U O001U

22J 025J 01J 037=

0001= 0001U O001U O001U
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Table 14-2

PU_oundwat_ Analytical Data

Sampfl_ P_ied 1996 to 2001

R_v 0/_ernp/_ D_ B_ Reid R/

Stabon Lccabon ==:

Sample Number ==:

Date Coflected ==;

]_me Collected ==;

Sample Type ==;

Sample Matnx ==;

1.1,1oTRICHLOROE_E MG/L

1,1,2.2oTETRACHLOROETHANE MG/L

1,1.2-TRICHLOROETHANE MG/L

1.1 -DICHLOROETHANE MG/L

1,1-DICHLOROETHENE MG/L

1,2-DiCHLOROETHANE MG/L

1,2-DICHLOROPROPANE MG/L

2-HEXANONE MG/L

ACETONE MG/L

BENZENE MG/]_

BROMODICHLOROMETHANE MG/L

5ROMOFORM MG/L

3ROMOME]HANE MG/L

3ARBON DISULFIDE MCdL

3ARRON TETRACHLORIDE MG/L

3HLOROBENZENE MG/L

3HLOROETHANE MG/L

3HLOROFORM MG/L

.3HLOROMETHANE MG/L

_1,2_)ICHLOROETHYLENE MG4L

_s*1,3-DICHLOROPROPENE MG/L

)IBROMOCHLOROMETHANE MG/L

_--THYLBENZENE MG/L

M,P-XYL£NE (SUM OF ISOMERS) MG/L :

M-XYLENE (1,3_IMETHYLBENZENE) MG/L i

ME]HYL ETHYL KETONE (2_UTANONE) MG/L

METHYL ISOBU'r'f_ KETONE (4-METHYL-24:_ENTANONE) MG/L
METHYLENE CHLORIDE MG/L

O-XYLENE (1,2°DIMETHYLBEN_NE) MG/L

P-XYLENE ( 1,4-DIM EI]IYLBENZENE ) MG/L
STYRENE MG/L

TETRACHLOROETHYLENE(PCE ) MG/L
TOLUENE MG/L

TOTAL 1,2-DICHLOROETHENE MGIL

t_ans°1.2-DICHLOROETHENE MG/L

b'ans-1,3-DICHLOROPROPENE MG/L

TRICHLOROETHYLENE (TCE) MG/L
VINYL ACETATE MG/L

VINYL CHLORIDE MG/L

XYLENES, TOTAL MG/I_

Repod Gal0_o_g =_ 23_;_f;.

F_kl OC = Quakty Control Sanlpie

HY = Hydro_nctt

MW = M_d_x Weft

N = NOm_l sample

FD = Field Duplmate/QuaL,ty Conbc4Sample

D OLIp = Duplcate

WG = G_te_

MG4. = mJIbgr_rnper I_r

U = non-detect; = = defimte detect=on.J = esbmateddetect_

C_tamman( detected at or be_w _aboratory Oatect_n hm¢

MW-74

MW74_3_3FT

118/2001

11 40

N

WG

23

0001 U

013=

0001 =

0COLD

0001U

0001U

0001U

0005U

0005U

0001U

0001 U

0001U

0.001 U

0.001 U

0 0003 J

0001U

0001U

0.0008 J

O001U

0010=

0001U

0001U

0.C01 U

0002U

MW-74 MW-74 MW-75 MW-75 MW-75 MW-75

MW74_5_SFT MW74-90FT MW75-83 3FT MW75-87F7 MW75-91FI RW11-60R

1/8/2001 1/8/2001 1/8/2001 1/8/2001 1/8/2001 1/8/2001

11.35 11 30 12 00 11 55 11 50 12 05

N N N N N FD

WG WG WG WG WG WG

23 23 23 23 23 23

0001U 0001UJ 0001U 0001U 0001U 0001U

018= 0_13= 29= 0002= 0004= 0.004=

0002= 0.002 J 0002= 0001U 0001U 0001U

0001U 0.001UJ 0001U 0001U 0001U O001U

0001U 0001UJ 0.001U 0001U 0.001U O001U

0.001U 0001UJ 0 0002 J 0001U 0.001U 0001U

0 001 U 0 001 UJ 0 001 U 0 001 U 0 001 U 0 001 U

0005U 0005 UJ 0005U 0005U 0.005 U 0005U

0005U 0.005 U 0005U 0005U 0005U 0005U

0O01U 0001UJ 0001U 0001U 0001U 0001U

0 001 U 0.001 UJ 0001 U 0.001 U 0.001 U 0.001 U

0.001U 0.001UJ 0001U 0001U 0001U 0001U

0001U 0001UJ 0.001U 0001U 0001U 0001U

0 001 U 0 001 UJ 0 001 U 0 001 U 0 001 U 0 001 U

0 C005 J 0 0004 J 00001J 0001U 0.001U 0001U

0 001 U 0.001 UJ 0 001 U 0.001 U 0 001 U 0 001 U

0001U 0001UJ 0001U 0001U 0001U O001U

0002= 0 0009 J 0001= 0001U 0001U O001U

0001U 0001UJ 0001U 0001U 0001U 0G01U

002= 0.016 J 0034= 0001U 00002 J 00002 J

0.001U 0.001UJ 0C01U 0001U 0.001U O001U

0001U O001UJ 0001U 0C01U 0001U O001U

0001U 0001UJ 0001U 0001U 0001U O001U

0002U 0.002 UJ 0002U 0002U 0002U 0002U

0005U 0.005 U 0005 UJ 0005U 0005U 0005U 0.005 U

0005U 0005U 0005 UJ 0005U 0.005 U 0005U 0005U

0001U 0001U 0001U 0001U 0001U 0001U 0001U

0001U O001U 0001UJ 0.001U 0001U 0001U 0001U

0001U 0C01U 0.001UJ 0001U 0001U 0.001U 0.001U

0004= 0008= 0004J 0002= 0001U 0.C01U 0C01U

0.001U 0001U 0001UJ 0001U 00OlU 0001U 0001U

0004= 001= 0004J 0005= 0001U 0001U O001U

0 001 U 0 001 U 0 001 UJ 0.001 U 0 001 U 0 001 U 0 001 U

0.49= 075= 044= 028J 0003= 0008= 0008=

0001U 00002 J 0001UJ 0001U 0001U 0001U 0.001U



Table14+2
RIGroundwaterAnalyScalData
Sampkngperiod1996to2001
Roy 0 MemphisDepot D_m Re_ ,oJ

Stabon Locahon ==> MW-76

Sample Number ==> MW76_8_7FT

Care Collected ==> 1/8/2001

lime Collected ==> 15 35

Sample Type ==> N

Sample Matrix ==> WG

Report GroupLn 9 ==> 25

I,I,I-TRICHLOROETHANE MG/L 0 001 U

I, 1,2,2-TETRACHLO ROE_HANE MG/L 2 =

I,I,2-TRICHLOROETHANE _ MG/L 0 002 =

I,I+DICHLOROETHANE MG/L 0 001 U

,1-DICHLOROETHENE MOIL 0 001 U

1,2-DICHLOROETHANE MG/L 0 001 U

,2+DICHLOROPROPANE MG/L = 0 001 U

2-HEXANONE MG/L 0 005 U

ACETONE MG/L 0 005 U

BENZENE MOIL 0 OO08 J

BROMODICHLOROMETHANE MG/L 0 001 U

BROMOFORM MG/L 0 001 U

BROMOMETHANE MG/L 0 0004 J

CARBON DISULFIDE MG/L 0 001 U

CARBON TETRACHLORIDE MG/L 0 001 U

CHLOROBENZENE MG/L 0 001 U

CHLOROETHANE MG/L 0 001 U

CHLOROFORM MG/L 0 0009 J

CHLOROMETHANE MG/L 0 001 U

cls-1.2-DJCHLOROETHYLENE MG/L 0 034 =

C_s-I,3+DICHLOROPROPENE MG/L 0 001 U

DIBROMOCHLOROMETHANE MG/L 0 001 U

ETHYLBENZENE MG/L 0 001 U

M.P-XYLENE (SUM OF ISOMERS) MG/L 0 002 U

M-XYLENE (1,3-DIMETHYLSENZENE) MG/L

_ETHYL ETHYL KETONE (2-BUTANONE) MG/L 0 000 U

_'IETHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) MG/L 0 005 U

VlETHYLENE CHLORIDE MG/L 0 001 U

3oXYLENE (1.2+DIMETHYLBENZENE) MG/L 0 001 U

=-XYLENE (1.4"DIMETHYLBENZENE) MG/L

STYRENE MOlL 0 001 U

fETRACHLOROETHYLENE(PCE) MG/L 0 005 =

tOLUENE MG/L ! 0 001 U

rOTAL 1,2-DICHLOROETHENE MG/L

rans-I,2-DLCHLOROETHENE MG/L 0 011 =

trans*113_JCHLOROPROPENE MGIL 0 001 U

TRICHLOROETHYLENE (TCE) MO/L 0 84 =

VINYL ACETATE MG/L

VINYL CHLORIDE MG/L 0 001 U

XYLENES. TOTAL MOIL
RepealGrouping ==> 23-G+oundv_ter. 25+Offsde

F+eld QC = Quahty Conlm4Sample

HY = Hydropu=lch

MW = MonitorWell

N = No,nr.al sample

FD =.Field Oupbcate_'Quakty Com*ttolSample
D DUp u Ou_lcate

WG • Grou.'.dwater

MG/L = mdllgramper liter

U = non-Oetect. = = de_ln¢tO detec_on+ ,J= esbmatod deteci_ n

Contamlnaat detected at or belOWlaboratory datectlon hnut

702 716

MW-76 MW-77 MW-77 MW-79 MW-79

MW76-91_7F] MW77-85F3 MVV77-87_5FT MW201-O4FEET MW79-100_SF"
1/8/2001 11812001 1/8/2001 2/15/2001 2/15/2001

15 30 15 15 15 10 950 930

N N N FD N

WG WG WG WG WG

25 25 25 25 25

0 001 U 0 01 U 0 001 U 0 0012 = 0 001 U

23= 24= 29= 0001U 00OIU

0002= 00073 0008= 0001 U 0001 U

0001 U 001 U 0001 U 00016 = 00015=

0001 U 001 U 0001 U 0047 = 0046 =

0 001 U 0 01 U 0 0004 J 0 00055 J 0 00056 J

0001 U 001 U 0001 U 0001 U 0001 U

0005U 005U 0005U 0005U 0005U

0005U 005U 0005U 0005U 0005U

0004 = 001 U 0 0002 J 0001 U 0001 U

0001 U 001 U 0001 U 0001 U 0001 U

0001U 001U 0001U 0001U 0001U

0 0006 J 001U 0 0006 J 0001 U 0001 U

0001U O01U O001U 0001U O001U

0 001 U 0 01 U 0.0006 J 0 0001 J 0 000099 J
0001U 001U 0001 U 0001 U 0001 U

0001 U 001 U 0001 U 0001 U 0001 UJ

0 001 = 0 004 J 0 004 = 0 00075 J 0 0008 J

0001 U 001 U 0001 U 0001 U 0001 U

0 058 = 0 13 = 0 13 = 0 0005 J 0 00089 J

0001U 001U 0001U 0001 U 0001 U

0001 U 001 U 0001 U 0001 U 0001 U

0001U 001U 0001U 0001U 0001U

0002U 002U 0002U 0002U 0002U

0 005 U 0 05 U 0005 U 0 005 U 0 00079 J

0005U 005U 0005U 0005U 0005U

0001 U 001 U 0001 U 0001 U 0001 U

0001U 001U 0001U 0001U 0001U

0001 U 001 U 0001 U 0001 U 0001 U

0001= 0011= 0006= 0033= 0034=

0 0009 J 0 01 U 0001 U 0 001 U 0 001 U

0 019 = 0 033 = 0 03 = 0 00052 J 0 00055 J

OO01 U 001 U OOO1 U 0001 U 0OO1 U

069= 24= 25= 002= 0026=

0+0003 J 0 01 U 0 0004 J 0 001 U 0 001 U
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Table 14-2

PJ Groundwater Analy_cal Data

Samphng Penod 1996 to 2001

Rev 0 MemphisDe/_t _n Re_ PJ

Station Loca_o(1 ==>

Sample Number ==>
Date Collected ==>

Time Collected ==>

Sample Type ==>

Sample Mablx ==>

1,1,1-TRICHLOROETHANE MG/L

1,1,2,2-TETRACHLOROETHANE MG/L

1,1.2-TRICHLOROETHANE MG/L

1,1-DICHLOROETHANE MOlL

1 .I-DICHLOROETHENE MG/L

1,2/DICHLOROETHANE MG/L

1,2-DICHLOROPROPANE MG/L

24-1EXANONE MGIL

t_CETONE MOlL

BENZENE MG/L

3ROMODICHLOROMETHANE MG/L

3ROMOFORM = MG/L

3ROMOMETHANE MG/L

3ARSON DISULFIDE MG/L

3ARBON TETRACHLORIDE MG/L

3HLOROBENZENE MG/L

]HLOROETHANE MG/L

3HLOROFORM MGIL

3HLOROMETHANE MG/L

_s*1,2*D[CHLOROETHYLENE MG/L

=s-1,3-DICHLOROPROPENE MG/L

_IBROMOCHLOROMETHANE MG/L

_THYLBENZENE MG/L

_,poXYLENE (SUM OF ISOMERS) MOlL

M-XYLENE (1.3-DIMETHYLBENZENE) MG/L

METHYL ETHYL KETONE (2-BUTANONE) MG/L

METHYL ISOBUTYL KETONE (4=METHYLo2*PENTANONE) MG/L

METHYLENE CHLORIDE MG/L

O-XYLENE (1,2-DIMETHYLBENZENE) MGIL

P-XYLENE (1,4_)IMETHYLBENZENE) MGJL
STYRENE MG/L

TETRACHLOROETHYLENE(PCE) MG/L

TOLUENE MG/L

TOTAL 1,2-DICHLOROETHENE MG/L

trans-1,2_)]CHLOROETHENE MG/L

trans-1.3_ICHLOROPROPENE MG/L

TRICHLOROETHYLENE (TCE) MG/L
VINYL ACETATE MG/L

VINYL CHLORIDE MG/L

XYLENES, TOTAL MGIL

Report G¢0_pmg ==> 23 GmtJc_water;,_sde

Fle_dQC = Quabty Cc_n_ Samp4e

HY = Hy_ropuncb

MW = Mcn=totWeLl

N = Normal sample

FD = F'_ld Dup_cate/Quabty Control Sample

D, OUP = Duplcate
WG = Groundwater

MG/L = mdlKjramp_r Ide_

U = nor_detec_ = = definde _. J _ esbmated d_

Contaminant detected at or below laEomlory detectlcn I_TdL

MW-79 MW-79 MWo79 MW_O MW_0 MW_0

MW79_6 1FT MW79-91 3FT MW79-96FEET MWSO-65_3FT MWS0_8 5F3 MW60-71 5P--I
2/15/2001 2/15/2001 2/15/2001 2/15/2001 2/15/2001 2/15/2001

9 45 9 40 9 35 10 15 10 10 10 05

N N N N N N

WG WG WG WG WG WG

25 25 25 25 25 25

0 0008 J 00012= 00012= O001U 0001U 00OIU

0 0038 U 0.001 U 0 001 U 0 001 U 0 001 U 0 001 U

0001 U 0001 U 0001 U 0001 U 0.001 U O001 U

0001- 00016= 00015= 0001U 0.001U 0001U

0022= 0048= 0048= 0001 U 0001 U 0001 U

0000423 0 00054 J 0 0CO55 J 0001U 0001U 00OIU

0001 U 0001 U 0001 U 0001 U 0001 U 0001 U

0005U 0005U 0005U 00OSU 0005U 0O05U

0005U O005U 0005U 0.005 U O005U 0005U

0 0043 = 0 001 U 0 001 U O 001 U 0 001 U 0.001 U

0001 U 0001 U 0.001 U 0001 U 0001 U 0001 U

0001 U 0.001 U 0001 U 0001 U 0001 U 0001 U

0001 U 0001 U 0001 U 0001 U 0001 U 0001 U

0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U

0001 U 00001 J 0001 U 0.001 U 0001 U 0001 U

0.001 U 0001 U 0001 U 0001 U 0001 U 0.001 U

0.001 U 0001 U 0001 U 0001 U 0001 U 0.001 U

0.0017= 0 06076 J 0 00076 J 0001U 0COIU 0CO1U

0 00019 J 0001U 0001U 0001U 0001U 00OlU

0 0061 = 0 00051 J 0 00053 J 0 001 U 0 001 U 0 001 U

0001 U 0001 U 0001 U 0001 U 0001 U 0001 U

0001 U 0001 U 0001 U 0001 U 0(_1 U 0001 U

0001 U 0001 U 0001 U 0001 U 0001 U 0001 U

0 002 U 0 002 U 0 002 U 0 002 U 0 002 U 0 002 U

0005U 000064 J 0 00062 J 0005U 0005U 0005U

0005U 0005U 0005U 0005U 0005U 0005U

0 00012 J 00OLD 0001U 0.001U 0001U 0001U

0001 U 0001 U 0001 U 0001 U 0001 U O001 U

0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U

0 0032 = 0 031 = 0 033 = 0 001 U 0 001 U 0 001 U

0001U 0001U 0001U 0001U 0001U 0001U

0 0022 = 0 00049 J O 0005 J 0 001 U 0 001 U 0 001 U

0001 U 0001 U 0001 U 0001 U 0001 U 0001 U

0 018 = 0 02 = 0 02 = 0 001 U 0 001 U 0.001 U

O001U 00OIU OOOIU 0001U 0001U 0001U



702 718
Tabde 14.2

RI Groundwater Analy_cal Data

6ampfing Perio_ t996 to 2001

Rev 0 Men_h_s 0_:_ Ot._nRekl R

Date Collected ==, 1/8/2001

Time Collected ==> 11 10

Sample Type ==> N

Sample Matrix ==> WG

Re it G in ==>

r_mer_ _ _ _ _C_ %_ >_

1,1,1 -TRICHLOROETHANE MG/L 0 001 U

Station Location === MW-87 MW-87 MW_7 MW-A

Sample Number ==> MW87-73_6FT MW87-76_8FT MW87-80 3FT MW-A

1/8/2001

1100

N

WG

25

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-CICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

Z-HEXANONE

_CETONE

3ENZENE

3ROMODICHLOROMETHANE

3ROMOFORM

3ROMOMETHANE

3ARBON DISULFIDE

3ARBON TETRACHLORIDE

3HLOROBENZENE

]HLOROETHANE

_HLOROFORM

CHLOROMETHANE

cls-1,2-DICHLOROETRYLENE

CiS-1,3°DICHLOROPROPENE

DIBROMOCHLOROMETHANE
ETHYLBENZENE

M,P-XYLENE (SUM OF ISOMERS)

1/8/2001

11 05

N

WG

25

0001U

014=

0006=

0001 U

6 0002 J

0 0004 J

0 001 U

0005U

O005U

0 0001J

0 001 U

0001 U

0 001 U

0001U

0 031 =

0001 U

0001U

001=

0 001 U

021=

0001 U

0001U

0 001 U

0002U

MG/L 0 12 =

MG/L 0 004 =

MG/L 0001 U

MG/L 0 001 U

MG/L 0 001 U

MGIL 0 001 U

MG/L 0 005 U

MG/L 0 005 U

MG/L 0 0001 J

MOIL 0 001 U

MG/L 0001 UJ

MG/L 0 001 U

MG/L 0 001 U

MG/L 0 018 =

MGIL O 001 U

MOlL 0 001 UJ

MG/L 0006=

MG/L 0 0002 J

MG/L 0 17 =

MGIL 0 001 U

MG/L 0 001 U

MG/L 0 001 U

MG/L 0 002 U

MG/L

MG/L 0 005 U

M-XYLENE (1,3-DIMETHYLBENZENE)

METHYL ETHYL KETONE (2-6UTANONE) 0 (;05 U

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) MG/L 0 005 U 0 005 U

METHYLENE CHLORIDE MG/L 0 001 U 0 001 U

C'-XYLENE (1,2-DIMETHYLBENZENE) MGIL 0 001 U 0 001 U

P-XYLENE (1,4-DIMETHYLBENZENE) MG/L

Sr(RENE MG/L 0 001 U 0 001 U

TETRACHLOROETHYLENE(PCE) MG/L 0 001 = 0 002 =

TOLUENE MGIL 0 001 U 0 001 U
TOTAL 1,2431CHLOROETHENE MG/L

trans-1,243ICHLOROETHENE MG/I. 0 01 = 0 016 =

trans-I,3-DICHLOROPROPENE MG/L 0 001 U 0 001 U

TRICHLOROETHYLENE (TCE) MG/L 0 13 = 0 15 =
VINYL ACETATE MG/L

VINYL CHLORIDE MG/L 0 0005 J 0 0008 J
>C(LENES, TOTAL MG/L

Report Glouptng ==> 23_Gtoundwater, 25*Off=re

F_I QC = Qt_llly Conlrol Sampkl

HY = Hydropunch

MW = Moaltor Well

N = Normal sample

FD = Flekl DuplatedQuahty Control Sampla

D, DUP = D_JpllCale

WG = Grc_ndwater

MG/I_ = mllllglam per liter

U = ¢_tt-detsc'_ = = definite d_n J = estJmat ed de_eOJOn

Contaminator delsc(ed at or below laboratory detection hrM

MW-AA MW-B MW-BB PT92997

MW-AA MW-B MWoBE PT92967

8/22/200( 5/18/2000 8/24/2000 5/1612000 9/2911997

1400 855 1215 1220 000

N N N N N

WG WG WG WG WG

25

OOOIU O001U O001U O001U O001U 12U

014= O001U 0001U 0607= O001U 12U

0006= 0001U 0001U 00148= ! 00011 12U

0001U 0001U 0001U 0001U 0001U 12U

0 0002 J 0001U 0001U 0001U 000811= 12U

0 0004 J 0001U 0001U 0001U 0001U 12U

0001U 0001U 0001U 0001U 0001U 12U

0005U 0005U ' 0005U 0005U 0005U 12U

0005U 002U 002U 002U 002U 18=

0 0002 J 0001U 0001U 0001U 0001U 12U

0001U 00011 0001U 0001U 0001U 12U

00OIU 0.001U 0001U 0001U 0001U 12U

0 001 U 0 001 t 0 001 U O 001 U 0 001 U 1 2 U

0001U 0001U 0001U 0001U 0001U 12U

0032= 0001U 000062J 000225= 0001U 12U

00OIU 00011 0001U 0001U 0001U 12U

0001U 0001U 0001U O001U O001U 12U

001 = 0001U 000326= 000809= 0001U 12U

O001U 0001U 0001U O001U 0001U 12U

02= 0001U 00261= 0168= 0001U

0001U O001U 0001U 0001U O001U 12U

O001U O001U O001U 0001U 0001U 12U

O001U 0001U O001U O001U 0001U 12U
0002U

0 001 U 0 001 U 0 001 U 0 001 U

0005U 002U 002U 002U 002U 12U

0005U O005U 0005U 0005U 0006U 12U

0001U 0005U 0005U 0005U ; 0005U 028J

0COIU 0001U 0001U O001U O001U

O001U 0001U 0001U 0001U

0001U 0001U 0001U 0001U 0001U 12U

0002= 0001U 000449= 00337= 000086J 12U

0 0002 J 0001U 0001U 0001U 0001U 12U

12U

0017= 0001U 60168= 00468= 0001U

0001U 0001U 0001U 0001U 0001U 12U

015= 0001U 0441= 362= 000454= 12U

002U 002U O02U O02U

0 0009 J 0001U 0001U 0001U 0001U 12U

12U
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T_e 14-2

RI _oundwater Anal,jbcal Data

Samphng Period 1996 to 200t

Rev O MemplusDepot Dunn6eld RI

StafJon tocaL_n ==>

Sample Number ==>

Date Coilectecl ==>

Time Collected ==>

Sample Type ==>

Sample Matrix ==>

Report Groupmc I ==>

1,1,1 -TRICHLOROETHANE MG/L

PZ02 RW_)I RW-01 RW-01

HY125B RW-01-Y2Q1 RW_I-Y2Q3 RW_]I-Y2Q4

10/28/1998 2/1612000 8/23/2000 11/912000

14 45

N

WG

25

0011 =

1,1,2,2 -TETRACHLORO ETHAN E MG/L 0 01 U

1,1,2-TRICHLOROETHANE MG/L 0.01 U

1,1 -DICHLOROETHANE MOIL 0 01 U

1,1-DICHLOROETHENE MG/L 0.17=

1,2-DICHLOROETHANE MG/L 0 01 U

1,2-OICHLOROPROPANE MG/L 0 01 U

2-HEXANONE MG/L 0 01 U

ACETONE MG/L 0 01 UJ

BENZENE MG/L 0 01 U

BROMOOICHLOROMETHANE MG/L 0 01 U

BROMOFORM MG/L 0 01 U

BROMOMETHANE MG/L 0 01 UJ

3ARBON DISULFIDE MGIL 0 01 U

3ARBON TETRACHLORIDE MG/L 0 01 U

3RLOROBENZENE MG/L 0 01 U

3HLOROETHANE MG/L 0 01 U

3HLOROFORM MG/L 0 01 U

3HLOROMETHANE MGIL 0 01 U

:_s-1,2-DICHLOROETHYLENE MG/L

_S-I,3-DICHLOROPROPENE MG/L 0 01 U

:)IBROMOCHLOROMETHANE MOlL 0 01 U

:THYLBENZENE MG/L 0 01 U

M,P-XYLENE (SUM OF iSOMERS) MO/L

_-XYLENE (1,3-DIMETHYLBENZENE) MG/L

_4ETHYL EIHYL KETONE (2*SUTANONE) MG/L 0 01 U

vlETHYL ISOBUTYL KETONE (4-ME1HYL-2_°ENTANONE) MG/L 0 01 U

vtETHYLENE CHLORIDE MG/L 0 01 U

9-XYLENE (1,2-OIMETHYLSENZENE) MG/L

_-XYLENE (1,4-DIMETHYLBENZENE) MG/L
STYRENE MG/L 0 01 U

TETRACHLO ROETHYLEN E(PCE) MOlL 0 002 J
TOLUENE MC-VL 0 01 U

TOTAL 1,2-DICHLOROETHENE MG/L 0 01 U

tTans-1,2-DICRLOROETHENE MG/L

trans-I,3-DICHLOROPROPENE MG/L 0 01 U

TRICHLOROETHYLENE (TCE) MOIL 0 021 =
VINYL ACETATE MG/L

VINYL CHLORIDE MOlL O 01 U

XYLENES, TOTAL MOlL 0 01 U

Repod Groclplng-_ 23_roundwate_, 25-Off,c,_e

Fmk_QC = Ql_Jdy Col_ttoISan_ple

Hy = Hydcopunch

MW = MC_lOr WEdl

N = Normal sample

FO = Field Oup_ate/QuaEty Control Sample

D, PUP = Duplcat B
WG = Groundwater

MG_I.= r_lbg_am per _r

U = f,c_pd_ = = definite detectcon J = estimated detectm,n

Contaminant detected at or below labccatol T _¢_te ctlan Im_t

RW_01

R.W=Ol

5/17/2000

11 00 9.30 14 15 19 45

N N N N

WG WG WG WG

23 23 23 23

0 00095 J 0001U 0001U 0001U

00OIU 0001U O001U 00OIU

0001U OOOIU 0001U 00OIU

0001U 0001U 0001U 0001U

0CO1U 0001U 0001U 0001U

0 001 U 0 001 U 0 001 U 0 001 U

0 001 U 0 001 U 0 001 U 0 001 U

0005U 0.005 U 0005U 0005U

002U 0/92U 002U 002U

0 001 U 0 001 U 0 001 U 0.001 U

0001U 0001U 0001U 0001U

0001U O001U 0001U 0001U

0001U 0001U 0001U 0001U

0001U 0001U 0001U 0001U

00424= 00415= 00461J 00454= i

0001U 0001U 0001U 00OIU

0001U 0001U 00OIU 0001U

00157= 00155= 0.0131 J 00228=

0001U 0001U 0001U 0001U

0001U 0001U 0001U 0001U

0001U 0001U 0001U 0001U

0001 U 0001 U 0001 U 0001 U

00OIU 0001U 0001U 0001U

0001U

0001 U 0001 U 0001 U

002U 002U 002U 002U

0005U 0005U 0005U 0005U

0 005 U 0 005 U 0 005 U 0 005 U

0001U 0001U 0001U ! 0001U

0001U 0001U 0001U

0001U 0001U 00OIU 0001U

000466= 000399= 0 00377 J 000428=

0 001 U 0 001 U 0 001 U 0.001 U

RW-02 RW-02

RW_]2-Y2Q1 RW_}2-Y2Q_

2/1012000 11110/2000

915 915

N N

WG WG

23 23

0 001 U 0 001 U

0 00404 = 0 00218 =

000061J 00OIU

0 001 U 0 001 U

0 001 U 0 001 U

0 001 U 0 001 U

0001U 000tU

0005U 0005U

002U 002U

0.001 U 0 001 U

0 001 U 0 001 U

0001 U 0001U

0001 U 0001 U

0001U 0001U

00157= 00238=

0001U 0C01U

0 001 U 0.001 U

00142= 00202=

0001U 0001U

00174= 00121=

0 001 U 0 001 U

0001U 0001U

0 001 U 0 001 U

0001U

0001 U

002U 002U

0005U 0005U

0005U 0005U

0 001 U 0.001 U

0.001 U

0 001 U 0 001 U

000125= 0 C0136 J

0 001 U 0 001 U

0 0CO93 J 0 0008 J 000118 J 000118= 000169= 000193=

O001U O001U O001U O001U O001U O001U

00352= 00402= 0028J 00455= 00214= 00172=

002U 002U 002U 0.02U 002U 002U

0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U
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Table 14-2

RI Groundwater Analy6cal Data

Sampt]n 9 Pedod 1996 to 2001

Rev 0 Men_s Dep_ DunnFie_ RI

:Stabon Locabon ==> RW-O2 RW_2 RW-O3 RW-O3 RW-03 RW-03 RW-03 RW-03

SampleNumber==> RW_)2 RW-2-Y2Q3 RW_3-Y1Q2 RW_)3-Y2Q3 RW-O3-Y2Q4 RW-93 RW-3*Y1Q3 RW-3*YI(

Date Collected ==> 5/17/2000 6/23 2000 , 512411999 8/24/2000 11120/2000 5/1812000 8/2711999 11/1/1999
]]me Collected ==> 18 20 11 45 I 11 45 15 40 12 45 1645 12 15 16 55

Sample Type ==> N N N N N N N N

Sample Matrix ==> WG WG WG WG WG WG WG WG

Re rt Grou in ==> 23 23 23 23 23....... P ,q 23 26 25

1,1,1-TRICHLOROETHANE MOlL 00OlU : O001U O001U 0001U O001U OCOIU OOOlU O001U
1.1,2,2-TETRACH LOROETHANE

1.1,2-TRICHLOROETHANE

1.I-DICHLOROETHANE

1.I-DICHLOROETHENE

1.2-DICHLOROETHANE

1.2-DICHLOROPROPANE

2-H_ONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

EROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

cls-1,2-DICHLOROETHYLENE

cis- 1.3*DICHLOROPROPENE

DIBROMOCHLOROMETHANE

ETHYLBENZENE

M.P-XYLENE (SUM OF ISOMERS)

M-XYLENE (1.3-DIMETHYLBENZENE)

METHYL ETHYL KETONE (2-BUTANONE)

MG/L 0001U 0001U 00425= 00596= 00979= 00855= 00408= 00423=

MOlL 0 001 U 0 00051 J 0 00273 = 0 00239 = 0001 U 0 00323 = 0 00196 = 0 00185 =

!MOLL 0001U 00OIU OOOIU O0OlU 0001U OO01U 0001U 0001U

MOlL O001U 0001U 00OlU 0OOlU 0001U OO01U OOOIU 0001U

MG/L 0001U 0001U 0001U 0001U 0001U O001U 0001U 0001U

MGIL 00OIU 0001U O001U 0001U OO01U 0001U i O001U 0001U

MG/L 0005U OO05U 0005U O005U 0005U 0095U 0005U 0005U

MG/L 0O2U 002U 005U 902U O02U O02U 005U 005U

MG/L O001U 0001U O001U 0001U 0001U O001U O001U 0001U

MGIL O001U 0061U O001U 0001U 0001U O001U O001U 0001U

MOILi 0001U OO01U 0001U 0001U 0001U 00OIU 0001U 0001U

MOIL 0001U 0001U 0001U 9001U O001U 00OIU 0091U O001U

MOIL 9991U O001U 00OIU 0001U 0001U 0091U 0001U 0001U

MG,q= 00164= 00168= 09133= 00138= 0016= 00163= 00105= 00132=

MGIL O001U 0001U O001U O001U 0001U O001U O001U 0001U

MG/L 0 001 U 0 001 U 0 001 U 0 001 U O 001 U 0 001 U 0 001 U 0 001 U

MG/L 00119= 00154= 000136= 000477= 009536= 000551 I 000566= 090524=

MG/L 0.001U 0001U O0OIU 0001U O001U 0001U O001U O001U

MOIL 00107= 00136= 0056= 00708= 016= 0138= 0047= 0044=

MG/L O001U 0OOlU O001U 0001U O001U 0091U O001U 0001U

MGIL O001U O001U 0001U O001U OOOIU O001U 0001U 0001U

MG/L 0001U O001U 0001U 0001U 0091U O001U 0001U 0001U

MG/L 0001 U

MG/L 0001U 0001U 0001U 9001U 0001U O001U O001U

MG/L O02U 002U 002U 002U 002U 002U 002U O02U

ooogu O005U O005U O005U 0O0SU 0005U

O005U 0005U 0005U 0005U 0005U 0005U
0001U O0OIU 0001U _ O001U O001U 0001U

0001 U 0001 U 0OO1 U 0001 U O001 U

OOOIU 0COIU O001U OO01U O001U O001U

0001 U 0 00084 J 0001 U 0 00073, O 00073 J 000101 =

O001U O0OIU OOOIU O001U 0001U 0001U

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE MG/L O 005 U 0 005 U

METHYLENE CHLORIDE MG/L 0 005 U 0005 U

O-XYLENE (1.2-DIMETHYLBENZENE) MG/L 0 001 U 0 O01 U

poXYLENE (1.4-DIMETHYLBENZENE) MG/L 0 001 U 0001 U

STYRENE MG/L 0 001 U 0 001 U

TETRACHLOROETHYLENE(PCE) MG/L 000106= 066129=

tOLUENE MG/L 0 001 U 0001 U

rOTAL 1.2*DtCHLOROETHENE MG/L
xans-1.2-DICHLOROETHENE

Jrans-1.3-DICHLOROPROPENE

TRICHLOROETHYLENE (TCE)

v'INYL ACETATE

v'INYL CHLORIDE

CYLENES. TOTAL

Repod G_oupmg=_,> 23-Groundwater, 25-Offsde

FneklQC = Ouald7 Cor=trolSample

HY = Hyccop_JnCh

MW = Monlto_ Well

N = NOfTP_IMmpl_

FO = Field Ouphcate/Quahty Control Sampla

O, PUP = Ouplmate
WG = Gn0ur,dwatet

MG/L = n_lligmm per Illet

U = t;on_datoc-t,= = do§[_itedetec_on, J = asbmatEqddetec0on

Corttamu_antdetected ator below laboratory detecaon I_-nnt

MG/L 00013= 000177= 000394= 000478= 000753= 000742= 000297= 000331=

MGIL 0001U 0091U 0001U 0001U 0001U 0001U 0001U 9901U

MOlL 0 0169 = 0 0206 = 0 0543 = O 0574 = 0 0621 = 0 0788 = 0 0421 = 0 055 =

MG/L 002U O02U O02U 092U O02U O02U O02U O02U

MOlL 0001U O001U 0001U 0001U 0001U OOOIU 0001U 0001U
MG/L



70Z 7Z[

Table 14-2

RI Groundwater Analy0cal Data

Samphng Penod 1996 to 2001

Rev OMempl_s Depol Punn Fi_ RI

Report Gmupm 9 ==> 23 23

Station Loca0on ==> RW_)3 RW_}3P RW-04 RW_04 RW_)4 RW_)4 RW_4

Sample Number==> RW-3-Y2Q1 RW-3P-Y1Q1 RW-04-YIQ2 RW_04-Y2Q3 RW_)4-Y2Q4 RW-04 RW_-Y1Q3
Date Collected --> 2/1412000 2/5/1999 5/24/1999 5/24/2000 11/25/2000 5/15/2000 8/27/1999

]3me Co0ected ==> 1730 935 1205 1845 1230 1040 1235

Sample Type ==> N N N N N N N

Sample MatrLx ==> WG WG WG WG WG WG WG

23 23 23 23

1,1,1-TRICHLOROETHANE MG/L 0 001 U 0 001 U

1,1,2,2-TETRAC H LOROETHAN E MG/L 0 0619 = O 08 =

1,1,2*TRICHLOROETHANE MG/L 0 0028 = O 00323 =

1.1 -DfCHLOROETHANE MG/L O 001 U O 001 U

I,I-DICHLOROETHENE MG/L 0 001 U 0 001 U

1,2-OICHLOROETHANE MG/L 0 001 U 0 001 U

1,2-DICHLOROPROPANE MG/L 0 001 U O 001 U

£-HEXANONE MGIL 0 005 U 0 005 U

%CETONE MG/L 9 02 U O 05 U

]ENZENE MG/L 0 001 U 0 001 U

3ROMODICHLOROMETHANE MG/I_ 0.001 U 0 001 U

3ROMOFORM MGIL 0 001 U 0 001 U

3ROMOMETHANE MG/L 0 001 U 0 001 U

3ARBON DISULFIDE MG/L 0 001 U 0 001 U

._ARBON TETRACHLORIDE MG/L 00109= 00164=

3HLOROBENZENE MG/L 0 001 U 0 001 U

;HLOROETHANE MG/L 0 001 U 0 001 U

!CHLOROFORM

CHLOROMETHANE

cls-1,2_31CHLOROEWIYLENE

cls-1,3431CHLOROPROPENE

DIBROMOCHLOROMETHANE

ETHYLEENZENE

M,P-XYLEHE (SUM OF ISOMERS) MG/L

M-XYLENE (1,3-DIMETHYLBENZENE) MG/L

METHYL ETHYL KETONE (2oBUTANONE) MG/L

METHYL ISOBUTYL KETONE (4_METHYL-2_PENTANONE) MG/L
METHYLENE CHLORIDE MG/L

O-XYLENE (1,2-DIMETHYLBENZENE) MG/L

P-XYLENE ( 1,4-DIM ETHYLB ENZ.ENE)

S_[YRENE

TETRACHLOROETHYLENE(PCE)
TOLUENE

TOTAL 1,2-DICHLOROETHENE

kans-1.2-DICHLOROETHENE

trans-1,3_)ICHLOROPROPENE

TRICHLOROETHYLENE (TCE)
VINYL ACETATE

VINYL CHLORIDE

XYLENES, TOTAL

Report Grouping =-_, 23-G_OUlld_tater;25-Off_te

Flekl QC = Quasty Contm_Sample

Hy = Hyd_opurlch

p*f_ = MonLtorWelt

N = Normal sample

FD = F*ald Duptcat_Quallty Co,tJol Sample

O, DUP = Duprc.ate

WG = GrourKtwatet

MG_ = rml_Kjrampet Idef

U = tloo_etect. = = definite ¢ietecbon,J - eSCalated de_

Contaminant detected at or below laboratoiy de_ectm. IbmJt

MG/L 0 00457 = 0.00589 =

MG/L 0 001 U O 001 U

MG/L 0.101 = 0 0793 =

MG/L: 0001U 0001U

MG/L 0001U 0001U

MG/L 0.001U 0001U

O001U 0001U

O02U 002U

0005U 0005U

0005U O005U

0 001 U 0 001 U

MG/L 0 001 U O 001 U

MG/L 0 001 U 0 001 U

MG/L 0 00065 J 0 001 U

MG/L 0 001 U 0 001 U

MG/L

MG/L 0.00452 = 0 00551 =

MG/L 0001U O0OIU

MG/L 00578= 00782=

MG/L 002U 002U

MG/L 0001U 0001U

MGIL

0001U 0001U 0OOlU 00OIU 0001U

00219= 00202= 0.0149= 00129= 00192=

00015= 000141= 0001U 0 0007 J 00014=

0O01U 0001U 00OlU 0001U 0001U

0O01U 00OlU 0001U 00OIU 0001U

0 001 U 0 001 U 0 001 U 0.001 U O 001 U

0 001 U 0 001 U 0 001 U 0 001 U O 001 U

OO05U O005U 0005U 0.005 U 0005U

0O5U 002U 018= O02U O.05U

O 001 U 0 001 U 0 001 U 0 001 U 0 001 U

0 001 U 0 001 U 0.001 U 0 001 U 0 001 U

0 001 U 0 001 U 0.001 U O 001 U 0 001 U

0 001 U 0.001 U 0 001 U O 001 U 0 001 U

0 001 U 0 001 U 0 001 U 0 001 U 0 001 U

0 00351 = 0 00583 = 0 001 U 0 00428 = 0 00323 =

0001U O001U 00OIU 0001U 0001U

O 001 U 0 001 U 0 001 U O 001 U O 001 U

O 001 U 0 00282 = 0 001 U 0.00227 = O 0023 =

OOOlU OO01U O001U O001U O001U

00154= 00296 = 00178= 0016= 00176=

0001U 0001U 0001U 0001U 0001U

0001U 0001U 0.001U 0001U OO01U

0 001 U 0 001 U 0.001 U 0 001 U 0 001 U

0 001 U

O001U 0001U 0001U 0001U

0.02U 002U 276J 002U 002U

O005U 0005U 0005U 0.005 U 0005U

0 005 U 0 005 U 0 005 U 0.005 U O 005 U

0001U 0001U 0001U 0.001U 0001U

0 001 U O 001 U 0.001 U 0 001 U

O001U 0001U OO01U O001U OO01U

00024= 000514= 0001U 000197= 000292=

00OlU 0001U 00OlU 0001U O001U

0 00274 = O 00472 = 0 00308 = 0 00265 = O 00303 =

OO01U 0O01U O001U 00OIU 0001U

0.294 = 0438= 02043 0316 = 0368=

002U 002U 002U 002U 002U

0001U 0001U O001U 0001U 0001U



Table14-2
RIGroundwaterAnaLythcalData
SarnpkngPe6od1996to2001
Rev OMemph_sOepot_Jr_ Re_ RJ

StatLon Location ==>

Sample Number ==;
Date Collected ==:

Time Collected ==;

Sample Type ==:

Sample Matnx ==:

Repod Groupm,q ==;

1.1 .loTRICHLOROETHANE MOlL

1,1.2.2*TETRACHLOROETHAN E MG/L

1.1.2-TRICHLOROETHANE MG/L

1.1-DICHLOROETHANE MG/L

1.1 -DICHLOROETHENE MG/L

1,2-DICHLOROETHANE MG/L

1,2-DICHLOROPROPANE MG/L

2-HEXANONE MG/L

ACETONE MOIL

BENZENE MG/L

5ROMODICHLOROMETHANE MG/L

9ROMOFORM MOlL

BROMOMETHANE MG/L

0ARBON DISULFIDE MG/L

CARBON TETRACHLORIDE MG/L

3HLOROSENZENE MG/L

CHLOROETHANE MOlL

CHLOROFORM MOlL

CHLOROMETHANE MG/L

:LS-I.2-DICHLOROETHYLENE MG/L

_s-1.3-DICHLOROPROPENE MG/L

31BROMOCHLOROMETHANE MG/L

:-THYLSENZENE MG/L

d.P-XYLENE (BUM OF ISOMERS) MG/L

d-XYLENE (1.3-DIMETHYLBENZENE) MG/L

dETHYL ETHYL KETONE (2-BUTANONE) MG/L

_ETHYLISOEUTYL KETONE (4_ETHYL-2-PENTANONE) MG/L
_METHYLENE CHLORIDE MG/L i

O-XYLENE (1.2-DIMETHYLBENZENE) MOIL

P-XYLENE (1.4-DIMETHYLBENZENE) MG/L

STYRENE MG/L

TETRACHLOROETHYLENE(PCE) MO/L

TOLUENE MOIL

TOTAL 1,2-DICNLOROETHENE MOIL

trans-1,2_)ICHLOROETHENE MOIL

trans-I.3_ICHLOROPROPENE MOlL

TRICHLOROETHYLENE (TCE) MG/L

VINYL ACETATE MOIL

VINYL CHLORIDE MOlL

XYLENES, TOTAL MGIL

Repod Grouping==[_ 23*Grounck.vat_,25-O1_$1to

F_e_dQC = Q_hty Conuo_Sam_e

HY = Hydtopunch

MW = M0ndDr Well

N = Normal _ample

FD = F=ekJDuptcate/Quainty Conb'o__ample
O OUP .. Dupt_to

WG = Gmundwat0r

MC_I_= r_J,g_ampe_],ter

U = _on_d_10c_' = = d0_nltedetection. J = estJm&t_*ddetec'_on

Contam=nant0etscted at or below labora_oP_detec_on I_t

RW-04 RW_]4 RW-O4P RW-05

RW_I-YIQ4 RW-4-Y2Qt RW_4P-Y1Q1 RW-05-YIQ2

111111999 2/14/2000 2/5/1999 512411999

16 50 17.40 9 45 14 00

N N N N

WO WG WG WG

23 23 23 23

0001U 0001U OO01U O0OlU

0O01U 00123= 0219= 0582=

0 001 U B 00076 J 0 00132 = 0 001 U

0001 U 0001 U 0001 U 0001 U

O001U O001U 0001U 0001U

0001U 0001U 0001U 0001U

0001U O001U O001U O001U

O005U O005U O005U O005U

0O5U OO2U O05U 005U

0001U OOOlU 0001U 00OlU

0001U 0001U 0001U 0001U

O001U O0OlU O001U O001U

0001U 0001 U 0001U 0001U

0001U 0001U 0O01U 0001U

0 001 U 0 00597 = 0 00304 = 0 001 U

O001U O001U 0001U O001U

0O01U 0O01U 0001U 0O01U

0001U 00028= 000184= 0001U 000129 =

O001U O001U 0001U 0OOlU 0001U

0 0266 J O 015 = 0 0182 = 0 0501 = 0 0179 =

0001U 0001U O001U 0O01U O001U

0001U 0001U 0001U 0001U 00OlU

0001U 0.001U 0001U 0001U 0O01U

0O01U 0001U O001U OO0t U

002U O02U 002U 0O2U

O005U OOO5U OO05U 0005U

0005U 0005U 0005U O005U
0001U 0001U 00OlU 0001U

0001 U 0001 U 0001 U 0001 U

0001 U 0001 U 0001 U 0001 U

0 001 U 0 00203 = 0 00243 = 0 0129 =

0001U 0001U 0001U 0001U

0 001 U 0 00215 = 0 00355 = 0 0157 =

0001U 0O01U 0001U 0001U

0649= 0252= 0382= 1 18=

O02U 002U 002U O02U

0 001 U 0 001 U 0 001 U 0 001 U

702

RW-05 RW-05 RW-05

RW_5-Y2Q3 RW-O5-Y2Q4 RW_5-YIQ3

8/24/2000 11/20/2000 5/2711999

15 50 12 15 12 50

N N N

WG WG WG

23 23 23

4_to_4
00011 00011 0001U

0167= 0001U 138=

B 0006 J 0001 U 000115=

00OlU OO01U 0001U

0001U 0001U 0001U

0O01U O001U 0001U

0 001 U 0 001 U 0 001 U

O 005 U 0,005 U 0.005 U

002U 002U 005U

0001U 0001U 0001U

0.001 U 0 001 U 0 001 U

0001U 0001U 0001U

0 001 U 0 001 U 0 001 U

0O01U 0001U O001U

000265= 0001 U 0001 U

OCOIU OO01U 0001U

0001U 0001U O001U

0 001 U 0 00162 =

O001U O001U

0001U 00496=

O 001 U O 001 U

0OOlU 0001U

0 001 U 0 001 U

0 001 U

0 001 U O 001 U

002U 00764= 002U

O005U O005U 0005U

0005U OO05U 0005U

OOOlU OO01U OC01U

0 001 U 0.001 U

0 001 U 0 001 U 0 001 U

0 00145 = O 001 U 0 0122 =

O001U O001U 0001U

0 00228 = 0 001 U 0 0143 =

0001U 0001U 0001U

0132= 000189= 127=

O02U O02U O02U

0001U 0001U 0001U
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Table 14-2

RI Groundw_er Ana]y0cal Data

8amp_ng Period t996 to 200t

Rev OMemph,s_pot OunnF_d PJ

Stabon Locaben ==>

Sample Number ==>

Date Collected ==_

Time Collected ==>

Sample Type ==>

Sample Matrix ==>

1,1 ,t-TRICHLOROETHANE MG/L

1,1,2,2-TETRACHLOROETHANE MG/L

1,1,2-TRICHLOROETHANE MG/L

1,1 -DICHLOROETHANE MG/L

1,1 -DICHLOROETH ENE MG/L

1,2-DICHLOROETHANE MG/L

1,2-DICHLOROPROPANE MG/L

2-HEXANONE MG/L

ACETONE MCdI_

BENZENE MG/L

BROMODICHLOROME]HANE MG/L

BROMOFORM MG/L

BROMOMETHANE ! MG/L

CARBON DISULFIDE MGIL

CARBON TETRACHLORIDE MG/I_

CHLOROBENZENE MG/L

CHLOROETHANE MG/L

CHLOROFORM MG/L

_HLOROMETHANE MG/L

:is-1,2-DICHLOROETHYLENE MG/L

;is-1,3-DICHLOROPROPENE MG/L i

:)iS ROM OC H LORO M ETHANE MG/L

--7]-IYLBENZENE MG/L

_,P-XYLENE (SUM OF ISOMERS) MG/L

VI-XYLENE (1,3-DIMETHYLBENZENE) MG/L

_ETHYL ETHYL KETONE (2_3UTANONE) MG/L

_ETHYL ISOBUTYL KETONE (4_ETHYL-2-PENTANONE) MG/L

VlETHYLENE CHLORIDE MG/L

_-XYLENE (1,2-DIMETHYLBENZENE) MG/L

=-XYLENE (1.4_IMETHYLSENZENE) MOIL

_TYRENE MG/L

FETRACHLOROETHYLENE(PCE) MG/L
rOLUENE MG/L

tOTAL 1,2-DICHLOROETHENE MG/L

rans-1,2-DICHLOROETHENE MOlL

_ans-I,3_)[CHLOROPROPENE MOIL

TRICHLOROETHYLENE (TCE) MG/L

VINYL ACETATE MG/L

VJNYL CHLORIDE MG/L

XYLENES, TOTAL MG/L

Report Grouping ==> 23_m_1ndwab_ 25-Offs_te

F=eldQC = QU_JltyCo¢_ol Sample

Hy = Hydropurch

Mv'e'= Morutc¢Wet4

N = Normal sample

FD = F_ld Dup_,:ate/QualJtyContrct Sample

D DUP = Duphcate
WG = Groucdwate¢

MGtL = talUs'am per hter

U = r-*op_ielect;= = defa_d_detecbon J = esbmated detecboct

Cofltammant Cetected at _ below biboraton/detsctlon hm¢

RW_5 RW-05 RW-05

RW-5-Y1Q4 RW-5-Y2Q1 RW5-YIQ1

11/1/1999 ?./1412000 2/1/1999

16 25 17 55 16 30 10 15

N N N N

WG WG WG WG

23 23 23 23

0001U 00OIU 0CO1U 0001U

226 = 312= 000313= 00114=

0001U 000193= O001U O001U

0001U O001U O001U 00OIU

0001U 0001U 0001U 0001U

0001U 0001U 0001U 0001U

0 001 U 0 001 U 0 001 U 0 001 U

0005U 0005U 0CO5U 0005U

005U 0.02U 005U 005U

0 001 U 0 001 U 0.001 U 0 001 U

0001U 0001U 0001U 0001U

0001U 0GOIU 0001U O001U

0001U 0001U 0001U 0001U

0001U 0001U 0CO1U 0001U

0.001 U 0 001 U 0 001 U 0 001 U

0 001 U 0 001 U 0 001 U 0 001 U

0001U 0001U 0001U 0001U

0001U 000136= 00OIU 0.001U

0001U 0001U 0001U 0001U

0.0484 J 00502= 000734= 0.0179=

0 001 U 0 001 U 0 001 U 0 001 U

O001U O001U 0001U 0001U

0001U 0_001U 0001U 0001U

00OIU O001U 0001U 0001U

002U 002U 002U 002U

0005U 0005U 0.005 U 0005U

0005U 0005U 0005U

0001U O001U 0001U O001U

0.001U 0001U 0001U 0001U

0001U 0001U 0001U 0001U

0 0451 J 0 0108 = 0 00216 = 0.00587 =

0001 U 0001 U 0001 U 0001 U

RW_)5P RW_6 RW_)6 RW-O6

RW-SP-YIQ1 RW_6-Y1Q2 RW_)6-Y2Q3 RW_6-Y2C

2/511999 5/24/1999 8124/2000 11/20/2000

12 15 15 55 12 00

N N N

WG WG WG

23 23 23

0.001 U 0 001 U 0 001 U

0001U 0001U 0001U

0001 U 0001U 0001 U

0001U 0001U 0001U

0001U 0001U 0001U

0001 U 0.001 U 0001 U

0001 U 0.001 U 0001 U

0005U 0005U 0005U

0.05U 002U 002U

0001U 0001U 0.001U

0001U 0001U 0001U

0001U 0001U 0001U

0001U 0001U 0001U

0001U 0001U 0001U

0001 U 0001 U 0001 U

0001U 0.001U 00OIU

0001U 0001U 0001U

0 001 U 0 00198 = 0 00238 =

0001U 0001U O001U

0 00453 = 0 00596 = 0.00314 =

0001 U 0_001 U 0001 U

0001 U 0001 U 0001U

0001U 0001U 0001U

0001U

0 001 U 0 001 U

002U 002U 00479=

0005U 0005U 0.005 U

0005U 0005U 0005U

0001U 0COIU 00OIU

0001U 0001U

0.001 U 0 001 U 0 001 U

000493= 00059= 0.00218 J

0001 U 0001 U 0001 U

0 001 U 0 0123 = 0 0024 = 0 00645 = 0 00149 = 0 00228 = 0.00125 =

OOOIU 0001U 0GO1U 0001U 0001U 0001U O001U

129= 117= 0171= 0433= 0022= 0034= 00113=

002U 002U 002U 002U 002U 002U 002U

0001U 0001U 0001U 0001U 00OIU 00OLD 0001U



TaNe14-2
RIGroundwaterAnaJyticalData
Sampan9Penc<lt996to200t
Rev0 Meres Oepol DunnRe_ R/

Station Loca6on ==>

Sample Number ==>
Date Collected ==>

Time Collected ==>

Sample Type ==>

Sample MatrLx ==>

_ Report Groupm 9 ==>

1.1. loTRICHLOROETHANE MOlL

1.1.2.2-TETRACHLOROETHANE MOlL

1.1.2-TRICHLOROETHANE MG/L

1.1-DICHLOROETHANE MG/L

1.1-DICHLOROETHENE MOIL

1.2-DICHLOROETHANE MG/L

1.2-DICHLOROPROPANE MOlL

2-HEXANONE MG/L

ACETONE MG/L

BENZENE MG/L

BROMODICHLOROMETHANE MGIL

BROMOFORM MG/L

BROMOMETHANE MOIL
CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

cts-1.2-DICHLOROETHYLENE

cls- 1,3-OlCHLOROPROPENE

DIBROMOCHLOROMETHANE

ETHYLBENZENE

M.PoXYLENE (SUM OF ISOMERS)

M-XYLENE (1.3-DIMETHYLBENZENE)

METHYL ETHYL KETONE (2-BUTANONE)

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE)
METHYLENE CHLORIDE

D-XYLENE (1.2*DIMETHYLB ENZENE)

P-XYLENE (1.4-DIMETHYLBENZENE)
STYRENE

rETRACHLOROETHYLENE(PCE)
tOLUENE

TOTAL 1.2-DICHLOROETHENE

_ans-I.2*DICHLOROETHENE

rans°1.3-DICHLOROPROPENE

rRICHLOROETHYLENE (TCE)

_'INYL ACETATE

/INYL CHLORIDE

(YLENES. TOTAL

Report Gto_Jpmg==> 23-Groundwater, 25-Oif=le

Fmld QC = QUahty Control Sample

Hy = Hydropunch

MW = M_l_r Wel_

N = Normm sample

FO = Fmkl Duphcat_Quahly Control Samp_

D. DUp = Dupllcato
WG = G rc_ndwazer

MGt_ = _rqlWJramper bter

U _ _on_detect, = _ de,hire dete¢_on. J = esbmetcddemc_on

Con_m_ant detachedat or bek)w labomtoP/detection Iim=t

RWo06 RW_06 RW-06

RW_)6 RW'6-Y1Q1 RW-6-YIQ3

5/15/2000 2/411999 812711999

1630 1525 1305

N N N

WG WG WG

23 23 23

0001U 0001U 0001U

OO01U 0001U O001U

0001U 0001U 0001U

0001 U 0001 U 0601 U

0001 U 0001 U 0001 U

0001 U 0001 U 0001 U

0001 U 0001 U 0001 U

O005U ! O005U 0005U

002U 005U O05U

OOOlU 0001U O001U

0 001 U 0 001 U 0 001 U

0001U O001U 0001U

0001U 0001U 0001U

MG/L 0001U 0001U 0001U

MOIL 0001U 0001U 0C01U

MG/L 0001U 0001U 0001U

MO/LI 0001U 0001U 0001U

MG/L 000226 =_ 000156= 000309=

MGIL 0001U 0001U 0001U

MGIL 000512= 000326= 00051=

MG/L 0001U 0001U 0001U

MOlL 0001U 0001U 0001U

MG/L 0001 U 0001 U 0001 U

MGIL

MG/L 0001U 0001U 0001U

MG/L 002U 002U 002U

MG/L 0005U 0605U 0005U

MG/L 0005U 0005U 0005U

MG/L 0 001 U 0 001 U 0 001 U

MG/L 0601U 0001U 0001U

MG/L 0001U 0001U 0001U

MOIL 000552 = 00191 = 00101=

MG/L 0001U O001U O001U
MG/L

MG/L 000203= 000103= 000189=

MG/L 0001U 0001U 0001U

MOIL 0 0379 = 0 0196 = 0 0327 =

MOIL 002U 002U 002U

MG/L 0 001 U O 001 g O 001 U

MGIL

702 724

RW_)6 RW_)6 RW-O6P RW_)7

RW-6-Y1Q4 RW-6-Y2Q1 RW-6P-Y1Q1 RW-07-YIQ2

111111999 2J14/20_0 2J5/1999 5/2411999

17 20 16 40 10 25 12 35

N N N N

WG WG WG WG

23 23 23 23

oo01u O0OlU OOOlU OOOlU
O001U 0001U 0001U 00288=

0001U 0001U 0001U O001U

0001U 0001U 0001U 0001U

O001U 0001U O001U O0OlU

0 001 U 0 001 U 0 001 U 0 001 U

O001U O001U OOOlU O001U

0005U 0005U 0005U 0005U

005U 0O2U 005U 005U

O001U O001U 0001U 0001U

0001 U 000t U 0001 U 0001 U

0001U 0001U 0001U 0001U

0001U O001U 0001U O0OlU

0001U 0O01U O001U O001U

OO01U O001U O001U O001U

0001U O001U O0OlU 0001U

0001U 0001U 0001U 0001U

000248= 00032= 000211= 0001U

0001U 0001U 0001U 0001U

000234= 000118= 000367= 00546=

0 001 U O 001 U 0 001 U 0 001 U

0001U O001U 00OlU O001U

0O01U O001U 00OlU 0001U

0001U 0001U 0001U 0001U

002U 002U 002U 002U

OO05U 0005U 00OSU 0O05U

O005U 0005U O005U 0005U

0001U O001U O001U O001U

0001 U 0001 U 0001 U 0001 U

0001U 0001U O001U 0001U

00058= 000648= 00242= 000794=

OO01U 00OlU O001U 0001U

000159= i 0000693 000139= 00171=

0001U 0001U O001U 0001U

00242= 0017= 00276= 00895=

002U 002U OO2U 002U

0001U 0601U 0001U 0001U



70Z 7Z5

Table 142

PJ Groundwater Anaiybca[ Data

Sampbn9 Pedod 1996 to 2001

Rev OMenzph_Cep_ OunnRe_ R/

Sta_on Locabon ==>

Sample Number ==>

Date Co_lected ==>

"lime Collected ==>

Sample Type ==>

Sample Matrix ==>

1,1,1oTRICHLOROETHANE MG/L

1,1.2.2-TETRACHLOROETHAN E

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1 -DICHLOROETHENE

1.2-DICHLOROETHANE

1,2_)ICHLOROPROPANE

2-H_ONE

ACETONE

BENZENE

9ROMOOICHLOROMETHANE

BROMOFORM

BROMOMETHANE

_ARBON DISULFIDE

CARBON TETRACHLORIDE

3HLOROBENZENE

3HLOROETHANE

CHLOROFORM

3HLOROMETHANE

_s-1,2-DICHLOROETHYLENE

_s-I,3-DICHLOROPROPENE

31BROMOCHLOROMETHANE

=THYLBENZENE

VI,P-XYLENE (SUM OF ISOMERS)

_-XYLENE (1,3-DIMETHYLBENZENE)

vlETHYL ETHYL KETONE (2-SUTANONE)

_ETHYL ISOBUTYL KETONE (4 JvTETHYL-2-PENTAN ON E)
_ETHYLENE CHLORIDE

O-XYLENE (1,2-DIMETHYLBENZENE)

P-XYLENE (1,4-DIMETHYLBENZENE)

STYRENE

TETRACHLOROETH YLEN E(PCE)
TOLUENE

TOTAL 1,2-DICHLOROETHENE

trans-1,2_ICHLOROETHENE

trans-1,3-DICHLOROPROPENE

TRICHLOROETHYLENE (TCE)

VINYL ACETATE

VINYL CHLORIDE

XYLENES, TOTAL

Repoct Group¢_ =_ 23-Gr0endwater; 25_Offs_e

F_d Q C = Quardy Contt_ Sanlple

Hy = HTdmpunch

MW = Monitm-Well

N = NOrmal sample

FD = Field Du_x:ateJCu_hty Contnd Sample

D, OUP = Dc;pl:_te

WG = Groundwater

MG_L = r_llJgramper level

U = non_detP,ct. = = de_t_e detec_on, J = est]ma_.d detect_n

Contaminant detected a[ or below lebctatoP/detect;on broil

RW-O7 RW_97 RW_)7 RW_)7 RW_7 RW_7 RW_]7

RW_7-Y2Q3 RW_07-Y2Q4 RW_07 RW-7-Y1Q1 RW-7-Y1Q3 RW-7-Y1Q4 RW-7-Y2C

8/2412000 11120/2CO0 5115/200U 2/4/1999 8/22/1999 1111/1999 2/14/2000

1600 1150 1610 16.00 1325 1600 1810

N N N N N N N

WG WG WG WG WG WG WG

23 23 23 23 23 23 23

0001U 0001U 0001U 0001U 0.C01U 0001U 0001U

MG/L 0 0658 = 0 0498 = 0 0522 = 0 014 = 0 0432 = 0 0607 = 0 0499 =

MG/L 000144= 000188= 0000953 0001U 0 00085 J 000108= 000103=

MG/L 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U

MG/L 0 001 U 0 001 U 0 001 U 0 001 U O 001 U 0 001 U 0.001 U

MG/L 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U

MG/L 0 001 U 0 001 U 0 001 U 0.001 U 0 001 U O 001 U 0 001 U

MG/L 0005U 0005U 0005U 0005U 0005U 0005U 0005U

MG/L 0.02U 002U 002U 005U 005U 005U 002U

MG/L 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0.001 U 0.001 U

MG/L 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 O01 U

MG/L 0 001 U 0 001 U 0 001 U 0 001 U 0.001 U 0 001 U O OO1 U

MG/L O001U O001U O001U OOOlU 0.001U O001U 0.001U

MG/L 0.001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U

MG/Li O001U 0000433 O001U 0.001U 0 00054 J 0001U 0001U

MG/L 0001U 0001U 0001U 0001U 0001U 0001U 0001U

MG/L 0001U 0001U 0O01U 0001U 0.001U 0001U 0001U

MG/L 0.00159 = O 00308 = 0 00127 = 0 00179 = 0.00339 = 0 00228 = 0.00184 =

MG/L 0.001 U 0 001 U 0.001 U 0 001 U 0.001 U 0 001 U 0 001 U

MG/L 00706= 00866= 00596= 0035= 0.0591 = 00747= 00703=

MG/L 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U

MG/L O001U 0001U 0001U 0C01U 0001U 0001U 0001U

MG/L 0001U 0001U 0001U 0001U 0001U 0001U 0001U

MG/L 0 001 U

MOIL 0.001 U 0 001 U 0 001 U 0 001 U 0 001 U 0.001 U

MG/L 002U 002U 002U 002U 002U 002U 002U

MG/L 0005U 0005U 0005U 0005U 0005U 0005U 0005U

MG/L 0005U 0005U 0005U 0005U 0005U 0005U 0005U

MG/L 0001U 0001U 0001U 0001U 0001U O001U O001U

MG/L 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U

MG/L 0001U 0001U 0001U 0001U 0001U 0001U 0001U

MG/L 00107= 0 0093 J 000776= 000884= 000981= 00122= 000933=

MG/L 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U

MG/L

MG/L 00197= 00229= 00174= 00118= 00173 = 00236= 00192=

MG/L 00OIU 00OIU O001U O001U O001U 0.001U 0001U

MG/L 00989= O101= 00972= 00642= 0094= 0148= 0102=

MG/L 002U 002U O02U 002U 002U 002U 002U

MG/L 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U 0 001 U

MG/L



Table t 4-2

RI Gtoundwablr Anatyticbl Oabl

Sampgng Pedod 1996 to 200t

Rev 0 I_mpNs DepotOunn Reid RI

702 726

Station Location ==>

Sample Number ==>
Date Collected ==>

Time Collected ==>

Sampte Type ==>

Sample Matrix ==>

1.1,1-TRICHLOROETHANE MOIL

1,1,2,2-TETRACHLORO ETHAN E MGIL

1,1,2-TRICHLOROETHANE MG/L

1,1-OICHLOROETHANE MG/L

1,1-DICHLOROETHENE MG/L

1,2-DICHLOROETHANE MOIL

1,2-DICHLOROPROPANE MG/L

2-HEXANONE MOlL

_,CETONE MG/L

3ENZENE MG/L

3ROMODICHLOROMETHANE MOIL

3ROMOFORM MG/L

3ROMOMETHANE MG/L

3ARBON DISULFIDE MG/L

3ARBON TETRACHLORIDE MG/L

3HLOROBENZENE MOIL

3HLOROETHANE MG/L

3HLOROFORM MG/L

3HLOROMETHANE MG/L

;is-1,2-DICHLOROETHYLENE MG/L

ds-1,3-DICHLOROPROPENE MG/L

)IBROMOCHLOROMETHANE MG/L

:-THYLBENZENE MG/L

vf,P-XYLENE (SUM OF ISOMERS) MGIL

_-XYLENE (1,3-DIMETHYLBENZENE) MG/L

_ETHYL ETHYL KETONE (2-BUTANONE) MOlL

MOlL_ETHYL ISOBU]YL KETONE (4-METHYL-2-PENTANONE) I
METHYLENE CHLORIDE MG/L

O-XYLENE (1.2-DIMETHYLBENZENE) MG/L

P-XYLENE (1,4-DIMETHYLBENZENE) MG/L

STYRENE MG/L

TETRACNLOROETHYLENE(PCE) MGIL

TOLUENE MG/L

TOTAL 1,2-DICHLOROETHENE MG/L

trans-1,2*DICHLOROETHENE MG/L

tran_-1,34]1CH LOROPROPE NE MOIL

TRICHLOROETHYLENE (TCE) MG/L

VINYL ACETATE MG/L

VINYL CHLORIDE MG/L

XYLENES, TOTAL MOlL

Repo_ Grouping ==> 23-GroundwateE 25-Offsde

F3eldCC = Quarry Cc_tml Sample

Hy = Hydropunch

MW = MondorWall

N = Normal GBmple

FD = Field DuphCats/Quality Contrc4Sample

O, DUP. Dupllcata

WG = Gtoundwatsr

MG/L = r_hgram per liter

U = no_et_ = = definlt_ 0etectK)n. J = es_mated detectlo¢l

Co_anuna_t detec_d at oqbelow laboralory detect_n Ilnvt

RW_07P RW-98

RW*7P-Y1Q1 RW-08-YIQ2

2/5/1999 5/2411999

10 35 12 50

N N

WG WG

23 23

0001U 000tU

00196= 00748=

0001 U 000166=

0 001 U 0 001 U

0001U 00122=

0 001 U 0 001 U

0 001 U 0 001 U

0005U 0005U

005U 005U

0 001 U 0 001 U

0 001 U 0 001 U

0 001 U 0 001 U

0001U 0001U

0001 U 0 001 U

0001U 000138=

0 001 U 0 001 U

0 001 U 0 001 U

000191= 00103=

0 001 U 0 001 U

00453= 0104=

0 001 U O OO1 U

0 001 U 0 001 U

0 001 U 0 001 U

RW*08 RWJJ8 RW-08

RW_08 RW*8-YIQ11 RW-8-Y1Q3
5/15/200G 2/4/1999 8/2711999

16 00 16 40 13 48

N N N

WG WG WG

23 23 23

0001U 0001U 0001U

0191= 00114= 0108=

000174= O001U 000132=

0001 U 0001 U 0001U

000498= 000854= 000979=

0001U 0001U 0001U

0001U 0001U 00010

0005U OCO5U 0005U

002U 0.05U 006U

O001U 00OIU 0001U

0 001 U 0 001 U 0 001 U

0.001 U 0 001 O 0 001 U

0001 U 0001 U 0001 U

0001 U 0001 U 0001 U

0 00089 J 0 001 U 0 0013 =

0001U OOOIU OO01U

0001 U OO01 U 0001 U

000841= 000249= 00141=

0001 U 0001 U 0001 U

012= 00119= 0093=

0001U 0001U 0001U

0001 U 0001 U 0001 U

O001U 0001U 0001 U

00158= 00354= 00397= 00119= 00376 = 000296= 0027 =

0001U 0001U 0001U 0001U 0001U 0001U 0001U

0 0866 = 0 273 = 0 19 = 0 0569 = 0 268 = 0 0264 = 0 173 =

002U 002U 002U 002U 002U 002U 002U

0001U 0001U 0001U 0001U 0001U 0001U 0001U

RW_)8 RW-08

RW_8*Y2Q3 RW_8-Y2Q4

8/2412000 11/20/2000

16 10 11 40

N N

WG WG

23 23

0 001 U 0 001 U

0109= 00OIU

000197= OCOIU

0 001 U 0 001 U

0 0051 = 0 001 U

0001U 0001U

0 001 U 0.001 U

0005U 0G05U

002U 002U

0001U 0001 U

0 001 U 0 001 U

0 001 U 0 001 U

O001U 0001U

0 001 U 0 001 U

0 00094 J 0001U

O001U OOOtU

0 001 U O 001 U

0 00872 = 0 00_53 =

0 001 U 0 001 U

0 128 = 0 0401 =

0 001 U 0 001 U

0 001 U 0 001 U

0001U 0001U

00010

0001U

002U 00434=

00050 0005U

0 005 U 0 005 U

0 001 U 0 001 U

0 001 U

0.001 U 0 001 U

0 00566 = 0 00202 J

0 001 U 0 001 U

0001 U 0001 U 0001 U 0001 U 0001 U

002U 002U 002U 002U 002U

0005U 0005U 0005U 0005U 0005U

0005U 0005U 0005U 00050 0005U

0001U O001U 0001U 0001U O001U

O001U 00OlU O001U O001U 00OIU

O001U 0001U 0001U O001U 0001U

00112= 000596= 000519= 00035= 00055=

0001U 0001U 0001U 0001U 0001U
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Table 14-2

Rt Groundwater Analytical Data

3amphng Penod 1996 to 2001

Rev 0 Me,_pt_ _ Du_nRe_ PJ

1,1,1-TRICHLOROETHANE

1 ,I,2,2-TETRACHLOROE'IHAN E

t,1,2-TRICHLOROETHANE

1.1-OtCHLOROETHANE

1.1 -C)ICHLOROETHENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

2-HEXANOHE

%CETONE

3ENZENE

3ROMODICHLOROMETHANE

3ROMOFORM

3ROMOM_E

;ARBON DISULFIDE

_t_RBON TETRACHLORIDE

.3HLOROBENZENE

_HLOROETHANE

CHLOROFORM

CHLOROMETHANE

c=s-1,2-DICHLOROETHYLENE

c=s-1,3-D[CHLOROPROPENE

DIBROMOCHLOROMETHANE

ETHYLBENZENE

M,P-XYLENE (SUM OF ISOMERS)

M-XYLENE (1,3-DIMETHYLBENZENE)

METHYl_ ETHYL KETONE (2-BUTANONE)

Sta6on Locabon ==> RW-08 RW_)8 RW_38A RW_)BP RW_)9

SampleNumber==> RW_-Y1Q4 RW-8-Y2Q1 RW*8A-Y2Q1 RW-8P-Y1Q1 RW_)9-YIQ2

Date Collected ==> 111111999 2/1412000 2/14/2000 2/5/1999 5/2411999

Time Collected ==> 15 40 18 15 18 20 10 40 13 10

Sample Type ==> N N N N N

Sample Ma_lx ==> WO WG WG WG WG

Report Grouping ==> 23 23 23 23 23

MG/L 0001U 0001U 0001U 00OlU

MG/L 0.119 = 0121= 0118= 00459=

MG/L 000128= 000158= 0002= 0001U

RW_9

RW_9-Y2Q3

8/2412000

16 15

N

WG

23

RW_9

RW_)9-Y2Q4

11120/2000

1130

N

WG

23

MOlL 000784- 0001 U 0001 U 0016=

MG/L OOOIU 000682= 000597= 0001U

MOlL 00278= 0001U 0001U 0001=

MG/L 0 001 U 0001 U 0 001 U 0 001 U

MO/L 0 005 U 0 005 U 0005 U 0 005 U

MG/I_ 005U 002U 002U 005U

MG/L 0 001 U 0 001 U 0.001 U 0.001 U

MG/L 00OIU 0001U 0001U 0001U

MG/L 0001U OOOlU 0001U 0001U

MG/L 0 001 U 0 001 U 0 001 U 0 001 U

MG/L 0 001 U 0 001 U 0 001 U O 001 U

000201= 000125= 000192=

000121= 000255= 0001U

0001U 0001U 0001U

000145= 000118= 000182=

0 0492 = 0 0454 = 0 0525 =

0001U 0001U 0001U

0 001 U 0 001 U 0 001 U

0005U 0005U 0005U

0 05 U 0 02 U 0.02 U

0001U 0001U 00OIU

0001 U 0001 U 0.001 U

0001U 0001U 0001U

0 001 U 0 001 U 0 001 U

0001U 00OIU 0O01U

METHYL ISOBUTYL KETONE (4 J_l ETH YL-2-PE NTANONE MG/L 0 005 U
METHYLENE CHLORIDE MG/L 0 005 U 0 005 U

O-XYLENE (1.2-DIMETHYLBENZENE) MG/L 0 001 U 0 001 U

P-XYLENE (1.4-DIMETHYLBENZENE) MG/L 0 001 U 0 001 U
STYRENE MG/L 0 001 U 0 001 U

TETRACHLOROETHYLENE(PCE) MG/L 0 00614 = I 0 00667 =
TOLUENE MG/L 0 001 U 0 001 U

TOTAL 1,2-DICHLOROETHENE MG/L

trans-1,249]CHLOROETRENE MG/L 0 001 U 0 0308 =

trans-I,3-DICHLOROPROPENE MG/L 0 001 U 0 001 U

TRICHLOROETHYLENE (rCE) MG/L 0 281 = 0 18 =

VINYL ACETATE MGIL 0 02 u 0 02 U

VINYL CHLORIDE MG/L 0 001 U 0 001 U

XYLENES, TOTAL MGIL

Report Groepmg =_ 23-C_oundwate_ 25_3ffsde

Fmld QC = Q_aldy Control Samp_

HY = H ydropunch
MW - MomtorWelt

N = Normal sample

FD = Field OUl_cate/Quaht y Control Samphe

D, OUp = Duplrcate
WG = Groundwater

MG/L = nul_jram per kt_

U = non-detect. = = delm_e dek_eon. J = esbma_eddetccton

Co.t_rnmant detected ator below laboratory detecO_ndroll

000117= 0001 UMG/L 000111= 000103= 0 00093 J 000121= 000143=

MG/L 0 001 U 0 001 U 0 001 U 0 001 U 0.001 U

MG/L 0001U 0001U 0001U 0001U 00OlU

MG/L 00103 = 00105= 00111 = 00131 = 00102 =

MG/L 6 001 U 0 001 U 0 001 U 0 001 U 0 001 U

MG/L 00891= 0115= 0114= 00647= 000847=

MG/L 0001U 0001U 0001U 0001U 0001U

MG/L 0001U 0001U 0001U 0001U 0001U

MOlL 0001U 0001U OOOIU OOOlU 0061U

MG/L

MO/L 0001U O001U 0001U 00OIU O001U

MG/L 0 02 U 0*02 U 0 02 U 0 02 U 0 02 U

0005U 0005U O005U 0005U

0005U 0005U 0005U

0001U 0001U 0001U

0001U 0COIU 0001U

0001U 0001U 0001U

0 00646 = 0 00535 = 0 0415 =

0 001 U 0 001 U 0/)01 U

00366= 00201 U 000318=

00OlU 0001U O001U

0186= 014= 0052=

002U 092U 002U

0001U 0001U 00OIU

0 001 U

0001 U

0 0125 =

0001 U

O 00768 =

0 001 U

0 001 U

0.001 U

0 001 U

002U

0005U

0005U

0.001 U

O 001 U

0001 U

0 0329 =

0001 U

0 00253 =

0 001 U

00355=

002U

0.001 U

0 001 U

0001U

0.0133 =

0.001 U

0 00202 =

0001 U

0001 U

0 001 U

0 001 U

0131=

0005U

0 005 U

0 001 U

0001U

00543 J

0 001 U

0001 U

0 001 U

0 0363 =

002U

0 001 U
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Table 14-2

R_Groundwater Analybcal Data

6ampUng Fedod t998 to 2001

Rev 0 Memphis Oe_ Dur,n F/_ R/

I,I.I-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

_,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

I,I-DICHLOROETHENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

!-HEXANONE

_,OETONE

3ENZENE

3ROMOOICHLOROMETHANE

_ROMOFORM

3ROMOMETHANE

_.ARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

cis-1,2"DICHLOROETHYLENE

ds-1,3-DICHLOROPROPENE

DIBROMOCHLOROMETHANE

ETHYLBENZENE

M,P-XYLENE (SUM OF ISOMERS)

M-XYLENE (1,3-DIMETHYLBENZENE)

METHYL ETHYL KETONE (2-BUTANONE)

Stabon Location ==> RW-O9 RW-09 RW_09 RW_J9 RW_)9P RW-IO RW-1OP

Sample Number==> RW-09 RW-9-Y1Q3 RW-9-Y1Q4 !RW-9-Y2Q1 RW-9P-Y1Q1 RW*IO-Y2Qd RW-10P-Y1Q1

Date Collected ==> 511512000 8/27/1999 111111999 2/1412000 2/5/1999 11/20/2000 2/511999

]]me Collected ==> 15 40 14 08 15 19 18 30 10 50 12 19 10 55

Sample Type ==> N N N N N N N

Sample Matnx ==> WG WG WO WG WG WG WG

Report Groupln_ ==> 23 23 23 23 23

MG/L 00014= 000167= 000173= 006156= 000158=

MG/L OO01U 000152= 0001U 000298= 0001U

MG/L O001U O001U 0001U O001U 0001U

MOlL 000115= 000135= 000124= 090188= 000117 =

MG/L 00359= 00451= 00444= 00529= 00404=

MOIL OOOlU 0 00063 J 0 O0053 J 0 0007 J O001U

MG/L 00OIU 0001U O001U O001U 0001U

! MOlL 0005U 0005U 0005U O005U 0005U

MO/L 002U 085U 005U 002U 005U

MG/L O001U O001U 0001U 0OOIU 0001U

MO/L O001U O001U O001U OOOIU 0001U

MC_L; OOOlU O001U OOOlU OO01U OO01U

MGIL 0 (]O1 U 0 001 U 0 001 U 0 001 U 0 001 U

MOlL OOOIU 0001U 0001U O001U OOOIU

MG/L O 0009 J 000121= 000112= 0 00079 J O001U

MG/L O001U O001U 0001U O001U O001U

MG/L O001U O001U O001U 0001U O0OlU

MG/I_ 00108= 00154= 00118= 00125= 00101=

MG/L 0001U 0001U 0001U 0001U 0001U

MG/L 006603= 800565= 000495= 000545= 00052=

MGIL 0001U 00OLU 0001U 0001U 0001U

MG/L 0OOlU O001U OCOIU O001U OO01U

MG/L OO01U O001U 0O01U O001U O001U

MG/L

MG/L 0001U 0001U 0001U 0001U 0001U

MG/L O02U O02U O02U 002U O02U

O005U OOO5U OO05U OO05UMETHYL ISOBUTYL KETONE (4_IETHYL-2-PENTANONE) MOlL 0 005 U
METHYLENE CHLORIDE

O*XYLENE (1.2-DIMETHYLBENZENE)

P-XYLENE (1,4-DJMETHYLBENZENE)
STYRENE

TETRACHLOROETHYLENE(PCE)

TOLUENE

TOTAL 1,2-DICRLOROETHENE

trans-1,2_)ICHLOROETHENE

trans-1.3*DIDHLOROPROPENE

FRLCHLOROETHYLENE (TCE)
VINYL ACETATE

VINYL CHLORIDE

XYLENES. TOTAL

Report G_pmg _-> 23Gmundwate _ 25-Offs,t e

Fmk_QC = Quahty Contro_Sample

HY = Hydropunch

MW = Mc_,lof We,

N = Normal sampla

FD = Field DC/pl_t_/OUa_lty Control Sample

D, DUp _ Dcrpll_¢e

LAG = Groundwater

MG4. = r_,egmm pel I,ter

U = non-detect, = = definite do_, J = estimateddetec_on

Con_,mlnant detected at of below labor_torydetectIo_ hri_

MG/L O005U 0005U 0005U 0005U 0005U

MG/L OO01U 00OLD O001U OOOlU 0001U

MG/L 00OLD 9001U O001U O001U OOOlU

MG/L 0001U OOOlU 0001U 0001U OOOIU

MG/L 00321= 00377= 00388= 00612= 00354=

MG/L O001U OO01U O001U OO01U 0601U

MOIL

MGIL 000224= 000194= 000186= 000223= 000228 = 0,001U

MGIL 00OIU 0OOlU O001U 0001U 0001U 0001U

MG/L 00377= 00411= 00433= 00514= 00391= 000161=

MG/I_ 002U O02U 002U O02U 002U O02U

MG/L 0001U 0001U 0001U 0001U 0001U 0001U

MG/L

O001U 000164=

0 001 U 0 001 U

O 001 U 0 001 U

0001U 000134 =

0 001 U 0 0451 =

0 001 U 0 001 U

O 001 U 0 OO1 U

0005U 0005U

002U 005U

OO01U O001U

O O01 U O 001 U

0001 U 0001 U

0 001 U 0 001 U

0 001 U 0 001 U

0 001 U 0 001 U

O 001 U 0 001 U

0 001 U O 001 U

0001 U 00109=

0 001 U 0 001 U

0001 U 000594=

0001 U 0001 U

0 001 U 0 001 U

O 001 U O 001 U

0 001 U

0 001 U

00512 = O02U

OOOSU O005U

O005U 6005U

0 001 U 0 O01 U

0 001 U

0 001 U 0 001 U

O 001 U O 0375 =

OOOlU 0001U

0 00235 =

0001 U

00441 =

002U

0001U
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Table 14-Z

PJ Groundwater Analytical Data

Sampling Pedod 1996 to 2001

Rev O Memph_ Depot t_n RPJdRI

Station Locabon ==>

Sample Number ==>

Date Collected ==>

Time ColleCted ==> 13 05 13 10 17 15

Sample Type ==> N N N

Sample Matrix ==> WG WG WG

23 23 23

1 ,I ,I-TRICHLOROETHANE MG/L 0 001 U 0 001 U 0 001 U

1,1.2,2-TETRACHLOROETHANE MOlL 0 0726 = 0 001 U 0 0465 =

1,1,2-TRICHLOROETHANE MGIL 0 0016 = 0 001 U 0 00212 =

1,1-DICHLOROETHANE MG/L 0 001 U 0 001 U 0 001 U

1,1-DICHLOROETHENE MG/L 0 0129 = 0 001 U 0 001 U

1,2-DICHLOROETHANE MG/L 0 001 U 0 O01 U 0 001 U

1,2-DICHLOROPROpANE MG/L 0 001 U 0 001 U 9 001 U

-_-HEXANONE MG/L 0 005 U 0 005 U 0 005 U

kCETONE MG/L 0 05 U 0 05 U 0 05 U

3ENZENE MG/L 0 001 U 0 001 U 0 001 U

3ROMODICHLOROMETHANE MG/L 0 001 U 0 001 U 0 001 U

3ROMOFORM MG/L 0001 U 0001 U 0001 U

3ROMOMETHANE MG/L 0 001 U 0 001 U 0 001 U

_ARBON DISULFIDE MGIL 0 001 U 0 001 U 0 001 U

.3ARBON TETRACHLORIDE MCqL 0 00129 = 0 001 U 0 016 =

!CHLOROBENZENE MG/L 0 001 U 0 001 U 0 001 U

CHLOROETHANE MG/L 0 001 U 0 001 U 0 001 U

CHLOROFORM MG/L 0 01 = 0 00317 = 0 00627 =

CHLOROMETHANE MG/L 0 001 U 0 001 U 0 001 U

c=s-1,2+DICHLOROETHYLENE MG/L 0 104 = 0 005 = 0 0521 =

CLS-1,3-DICHLOROPROPENE MG/L 0 001 U 0 001 U 0 001 U

DIBROMOCHLOROMETHANE MG/L 0 001 U 0 001 U 0 001 U

ETHYLBENZENE MG/L 0 001 U 0 001 U 0 001 U

M,P-XYLENE (SUM OF ISOMERS) MG/L

M-XYLENE (I.3-DIMETHYLBENZENE) MG/L 0 001 U 0 001 U 0 001 U

METHYL ETHYL KETONE (2*BUTANONE) MG/L 0 02 U 0 02 U 0 02 U

METHYL ISOBLITYL KETONE (4_ ETHYL-2-F'ENTAN ON E MGIL 0 005 U O 005 U 0 005 U
METHYLENE CHLORIDE MG/L 0 005 U 0 005 U 0 CO3 U

O-XYLENE (1,2-DIMETHYLBENZENE) MOIL 0 001 U 0 001 U 0 001 U

P-XYLENE (1,4-DIMETHYLBENZENE) MG/L 0 001 U 0 001 U 0 001 U

STYRENE MG/L 0 001 U 0 001 U 0 001 U

TETRACHLOROETHYLENE(PCE) MGIL 0 00552 = 0 01 = 0 00118 =

TOLUENE MG/L 0 001 U 0 001 U 0 001 U

TOTAL 1.2-DICHLOROETHENE MOIL

trans-I,2-DICHLOROETHENE MG/L 0 0354 = 0 00188 = 0 00493 =

trans+I,3*DICHLOROPROPENE MG/L 0 001 U 0 001 U 0 001 U

TRICHLOROETHYLENE (TCE) MG/I_ 0 198 = 0 0331 = 0 0643 =

VINYL ACETATE MOlL 0 09 U 0 02 U 0 02 U

VINYL CHLORIDE MGIL O 001 U 0 001 U 0 001 U

XYLF_NES, TOTAL MG/L

Repot Grouping==> 23_.roundwater, 2S-GIfs=te

F=e4dQC = QuaJdyControl Sample

HY = Hydrct_Jrch

MW = MonitorWell

N = Normal smmple

FD = Field Dupllcate/QqJabtyControl Sample

D, OUP = Duplicate

WG = Groundwa_r

MG/L = md]tgrampcf liter

U = _etect. = = definite detecaon, J = es_*t_ateddetecbon

Contaramant detected at or t:ek_wJabotatoP/detecbon Ilnut.

RW-1A RW-1A RW-1A RW-IA RW-1A RW-IA RW-IA

RW*lA-Y102 RW-1A-YIQ3 RW-1A-YIQ4 RW-1A+Y2Q1 RWolA+Y2Q3 RW-IA-Y2Q4 RW-IA

5/24/1999 8/27/1999 11/1/1999 2/15/2000 8/23/2000 11/9/2000 5/17/200(

17 50 10 15 14 40 19 30

N N N N

WG WG WG WG

23 23 23 23

O001U 0001U 0001U 0001U

00498= 00353= 00436= 09258=

000154= 000108= 000139= 000062,

0001U 0001U 0001U 0001U

0.001U 0001U O001U O001U

0001U 0+001U 0001U 0001U

0001U 0001U 00OIU 0001U

0005U O005U 0005U 0005U

0 02 U 0.02 U 0+02 U 0 02 U

0001U O001U O001U 0001U

0001U 0001U 0001U 0001U

0001U 0001U 0001U 0001U

0001U 0001U 0001U 0001U

0001U 0001U 0001U 0001U

00152= 000947= 00156= 00106=

0001U 0+001U 0001U 0001U

O 001 U 0 001 U 0.001 U 0 001 U

0397= 0292= 042J 0339=

0001U 0001U 0001U 0001U

0 00363 = 0 00275 = 0 00329 = 0 00249 =

0 001 U 0 001 U 0 001 U 0.001 U

0 001 U 0.001 U 0 001 U 0 001 U

00OLU 0001U 0001U 0001U

0001U

0001U 0001U 0001U

002U 002U 0.02U 002U

0.005 U O005U O005U O005U

0005U 0005U 0005U 00O5U

0001U 0001U 0001U 0001U

0001 U 0001 U 0001 U

0 001 U 0.001 U 0 001 U 0 001 U

000314= 90022= 0 00262 J 000231

0001U 0001U 0001U 0001U

0 0014 = 0 00096 J 0 00159 = 0 00096 J

0001 U 0001 U 0001 U 0001 U

0119= 00730= 00664= 0073=

002U 002U 002U 002U

0001U 0001U 0001U 0001U
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Tal_e 14-2

PJ Groundwater Analytical Data
Sampling Fedod t996 to 200t

Rev OMe_s Depot O_r_ R_ RI

Station Location ==> RW-18 RW-1B RW-1B RW-1B RW-22 RW-AA RW-B

Sample Number ==> RW-IB-Y2QI RW-1Boy2Q3 RW-1B-Y2Q4 RW-1B RW*22 RW-AA RW-B

Date Collected ==> 2/16/2000 8/23/2000 11/9/2000 5/17/200(] 5/15/2000 5/1712000 8/23/200(

"13me Collected ==> 9 40 11 15 15 15 19 O0 15 50 18 10 11 45

Sample Type ==> N N N N N N N

Sample Matrix ==> WG WG WG WG WG WG WG

Report GrouDina ==> 23 23 23 23 23

1,1,1-TRICHLOROETHANE MG/L 0001U 0001U 0001U 0001U 000136/= 0001U 0001U
1,1,2.2-TETRACHLO RO ETHAN E

1,1.2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DICHLOROETHANE

1.2-DJCHLOROPROPANE

2-HEXANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CiS-1,2-D]CHLOROETHYLENE

c=s-1,3-DICHLOROPROPENE

DIBROMOCHLOROMETHANE MOlL

ETHYLBENZENE MG/L

M,P-XYLENE (SUM OF ISOMERS) MG/L

M-XYLENE (1,3-DIMEIHYLBENZENE) MG/L

METHYL ETHYL KETONE (2-BUTANONE) MGIL

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) MGIL

METHYLENE CHLORIDE MOIL

O-XYLENE (1.2-DIM ETHYLBENZENE) MG/L

P-XYLENE (1.4-DIMETHYLBENZENE)
STYRENE

TETRACHLOROETHYLENE(PCE)
TOLUENE

tOTAL 1,2-OICHLOROETHENE

_ans-1.2_)ICHLOROETHENE

,rans-1,3_31CHLOROPROPENE

[RICHLOROETHYLENE (TCE)
V'INYL ACETATE

_'INYL CHLORIDE

KYLENE5, TOTAL

Repod Grouping =-_ 23*Gmundwn_r, 25-01fs_te

Fmld QC = QualJtyCc_trol Sampte

HY = Hydlopunch

MW = Mondor Welt

N = Nofmat sample

FO = F'mldDupl_cat_*Quabty Conb'olSample

D, OUP= Dupl_catcJ

WG = Grodndwater

MG/t. = mll_lgta_ p,_fIltor

U = nol_det act, ©= deEndodelecbon,J = e=tmlateddetecho.

Contaminantdetoct_i ator below tabotatosy detec_on Im_t

MO/L' 0001U 0001U 0001U 0001U 0001U 0001U 0001U

MG/L; 0001U 0 00032 J 0001U O001U 0O01U 0001U 0 00062 J

MG/L O001U 0001U 0001U 0001U 000119= 0001U 0081U

MGIL 0001U 0001U 0001U 0001U 00367= 0001U 0001U

MG/L 0001U 0001U 0001U 0001U 0001U 0001U 0001U

MG/L 0001U O001U O001U 0001U O001U 0001U 0001U

MG/L 0005U 0005U 0S05U 0.005 U 0O05U 0005U 0005U

MG/L 002U 0O2U 002U 002U 002U 002U 002U

MOlL 00OlU 0001U 0001U 0001U 0001U 0001U 0001U

MG/L O001U 0001U 0001U 0001U 0001U 0001U 0001U

MG/L 0001U 0001U 0001U 0001U 0001U 0001U i 0001U

MG/L 0.001 U O 001 U 0 001 U 0 001 U O 001 U O 001 U 0 001 U

MG/L O 001 U O 001 U 0 001 U 0 001 U 0 001 U O 001 U O 001 U

MOIL 00206= 00261= 00201= 00123= 000097J 0.015= 0017=

MG/L 0.001U 0001U 0001U 0001U 0001U 0001U 0001U

MG/L O001U 00OIU 0001U 0001U 0001U 0001U 0001U

MG/L 00207= 00494= 0037= 00153= 0011= 00106= 00155=

MG/L 0001U 0001U 0001U 0001U 0O01U 0001U 00OlU

MG/L 000332= 000557= 000366= 000218= 00062= 000977= 0014=

MG/L 0001U 0001U 0001U 0001U 0001U 0001U 0001U

O001U 0001U 0001U 0001U 0001U 0001U OO01U

OO01U 0001U 00OlU OOOlU 00OlU 0001U : O001U

0 001 U

0001U 0001U

002U 002U

0005U 0005U

0005U 0005U

O 001 U 0 001 U

MG/L 0001U 0001U

MG/L 0 001 U 0 001 U

MGIL 0 00237 = 0 00284 =

MC/L 0 001 U 0 001 U

MOIL

MOlL 000123= 00017=

MG/L 0 001 U 0 001 U

MG/L 00219= 00357=

MG/L 0 02 U 0 02 U

MG/L 0 001 U 0 001 U

MG/L

0001U 0001U 0001U 0001U

002U 002U 002U 002U 002U

0 005 U O 005 U 0 005 U 0.005 U 0 005 U

O005U 0005U 0005U 0005U OO05U

00OIU O001U 0001U 0001U 0001U

0001U O001U 0001U 0001U

0001U 0001U 0001U 0001U 0001U

000193J 000108= 00322= 000093J 000131=

0O01U 0001U 0001U 0001U 0001U

000122= 0000SJ 000224= 000117= 000176=

0001U 0001U 0001U OO01U 0001U

00211 = 00136= 00382= 00158= 0021 =

002U 002U 002U 002U 002U

0 001 U 0 001 U 0 001 U 0 001 U 0 001 U
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Table 14,3

Frlqulrcy o# O_tlctlon _r Dunn F_ld Groundwater*

Rev O k_ L_ Dann F_d R/

__rm Un_ Bacvkalg_ue°_nd Number
Parameter Name Background

_os/v_ Exceedances

1,35*TRtNITROBENZENE 10 -- _-- _0_2 - --j 00012 J _ ......

.3*OINITROBENZENE 10 I 0 ooIT _-- --_ -- _ J MG/1.

!,4,6-TRINITROTOLUENE 10 I 00012 _ J _ M C#I- ---- --
_._r NO.4,6_DINITROTOLUE NE -- 10 _ _ J J

_4qlTROTOLUENE -- -- _ 10 1 0 0026 _=J J ......
_IT_ -- 10 I 0 _26 J

_-AMIN{_.26_NIT ROTOLUENE 10 _ 00012 d

I_NITROTOIU ENE 10 t 00026 J

tEXAHYDRO-t 3,5-TRINITRO,I 3 5,7-TETRAZOCIN E 10 1 0 0026 J

)CTAHyORo*1,3 5,Z-TET RA_NITRO-_ ,3 5,7.TLTRAZOCINE 10 1 0 0OLd5 3

ETRYL

_ETHANE - 2_ 4 0 00Zel = 0 0127- " "= MC_ L
_e IC Is

LICARSONAT E - - 11 It 9 -- ___ -- 229 = ---- --

!_,_-_N_si_ c.co_1 ___. ,4 _2 -- _= - -_ _ ......
NITR_EN, X,MMONU_{/,SN) "T ---_4--- _ _
NnROGEN,NrTRATE(ASN) "_ "--_-- _ _ = -- -- ---
NITROGEN,_i_,_ATE_ITRITE-- - _ 47 _ - 038 _ - 61_- = ......

pH ........... 4 .... 59 = - 64 .... j - - _

SULFATE (AS SO41 ....... 51__ " 18 = _ 5 • -..........

TOT^LOISS_VE-6_SOU_S R_SCOUE _,-_RA-BL_) _0 _Z - 70_ .... . ............

TOTAt ORGANIC ......C4_BO{4- .......

ALpHA-CHLORDANE_( .... )', - _t__001_3_t-. . "- -_37 .... _2 000_0068 J 000001 J- _ _tG_ ........
DOD {' ,1Jols CH%OROPHE NYL 2 2.QICHLOROE_HANE 22 "--2"-0OO0(X)39 "j t___ ..... .,1
OOT 11 CHLOROP_FNyL 2,22-TRICHLOROETHANE ___J=__

_IEL_IN .... 37 4 0 00_136 J O 000086 MO/L ---- -

ENDR_KETONE 37 2 _--00_-ST --=J-- _ MG/L -- -

_LOR EPOXIDE _ " "

TotaJ pd uc;ear Amrna_c m_oon s 117 3 000021 J 0024
ucl • roc =

BENZO(a_NTHRACENt_ 166 0 0C_ 0 002 MG/t.

BENZO_a)PyRENE 166 0 00 0 002 MGfl_

BENZO_o)FLU ORANT_-_NE 166 00_31; 0003 MC./L

BENZO(_,h i}PERyLENE 166 0 001; 0 00_24 MG/L

BENZO(W)FLUORANTHENE 166 -- O 000_ 0 003 - -M_

3HRYSENE _66 0001 0003 MG_.

_HENANT_._N___-_----- 1_ 0000, " 0-002 ..... _G/t _

:_YRENE 166 0001_ 0004 ..... MC_L

124"TPJCHt-OROBENZ_NE _ t45 00011 _i00011 - --_-- MGa. -

4 DINITROTOLUENE 176 00012 000144 ..... 3- -- MC_

64)INITROTOLUENE 176 00012 0 00209 - - j-- MC4L

CHLOROPHENOL 166 0 001 0 _31 J - =MG_

I-METI_(LPHENOL (p-C_ESOL) 166 0 002 0 002 "- J MC4L

_aP Equwalon_ 117 ) 00131: 0 002533 . MGtL

_EN ZYL BUPfL PHT,N_LATE _ rE6 - 0001 0004 j" MC_ 4 00E_93 0

WS_2_JH_LH_XYL} PHTHALATE 166 0 001 0 003 J MGtL

)I_.BUWLPHTHALAT E - - _--58 -- 00-01 _1-007--_- ---_---_G-it _

)(ETHYLPHTHALATE .... _1-6_5--- 50_02_ _00029-- * j - --

>ENTACHLOROPHENO_ ........ __ _ "0_3
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Table 14-,1

Fmq,.mncy c4DetedJcm for D,Jnn Fmld _

Parameter Name

Volz_le anlcs ----
1,1 ,t -TRICHLOROETHPJ_E

1,1,2,2-TETRACHLOROETHANE

1,1.2*TRICH_OROETHANE

1,.__1_ICHt-O_OETPt&NE

I I I I'1 I'- 1 t..... i.umbe.Number Number Mimmum De MaxJmum Background
tectJon DetecUon Units Values Background

Analyzed Detected Detection Qualifier Detection Qualifier Exceedances

444 49 0 0002 J 0 014 = MG¢ 1 00E_3 3r

444 155 00006 J 33 J M_

444 96 0 00032 J 0 0394 MC_

444 44 00001 J 00189 MCqL

1 I_)ICHLOROETHENE 444 87 0 (_02 J 0 17 MGIL 2 00E_3 74

3E_ZENE................................ 444 _3 0O001 J 0OO43 MG_

3ROV_EIT.._E ................ 444 s ooo_ a ooooa a MGtt
3.AR__=ONDAStJt-FIDE ........ _ .......... _ ....... -O__-U_. _ ...... Jl ....... 2..00__ . _J .... _MG2_-.........................

_fLOROBENZ_NE 444 7 0 00694 J 0 00182 MC_L

_HLOROETHANE 444 3 0 00_3 J 0 001 J MGA-

;PLOROFORM 444 229 0 0001 J 1 61 = MGtL

_HLOROMETHANE 444 6 0 0001 J 0 002 J MG/L

_,-1,2 _}1CH LO RO ETI_(L EN E 246 t67 0 0002 J 0 522 MG/L

_IBROMOCHLOROMETHANE 444 3 0 0002 J 0 001 J MG_

4ETHYL E1HYL KETONE 2(24BUTAN<_E) 444 12 0 00C_2 J 2 76 J MGJ'L

AErI-IYLENECPCORIOE __ 4=37 .... 4_ __ 00_ 012 a 028 J _ MGn- ........

.'ETR_CHLOROE_HYLE__E_PCE.} .......... _4_4___ __. 2_I. ...... O00(J2 ..... -J____ Oil8 ...... k .... __M_1_OE_4_.3_ ..... 22_5___ _
"OLUENE 444 9 0 0001 J 0 0053 MCdL

"OTAL 1 2_)ICHLOROE1}_-NE 198 _ 61 _ __0__1 ........ __J....... _0__7__.... _ .... _M_ ..................

. _I_)ICHL_O_FJ_E ......................... 246 156 0 OOO2 J 0 149 MG¢

_NYI_ C_LORID_E 444 14 0 0001 J 0 008 MG/L

EYriES TOTAL 198 2 0 009 J 0 054 J MG/L

Oala e,._u_ ,x_ud_s f,_Jd du_tcaa_ a_l nm_,d _mples

J = Es_,maled ¢_,=_=o_ Cm_r_,,ar,t dete_t_d al _ belo* I=tx_,t0e/_ I_d_

MG_ = .wlf,g_rns pro- _e,
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Table 14-$

Freq_e_y ol Detection for Dun. Field Groundwater" Ino_nlcs frc_. Onsite Wells

Rev Ok_:,'n_s Dec_ t_rm Fm_ RI

parlmwtwe Nlmta Numbl¢ Nomber
Anldyzed

_.UM{NUM 157 11g

t_NTIMONY 157r 10

_$ENIC 157 30

3ARIUM 147 t39

_£RY1--U_ _A t57 20

_ADM_M 157 _2

_ALC{UM 148 138

ZHROMIUM TOTAL 157 86

.'OBALT T47 61

.'oPPER 157 60

F_O_ {51 130

157 71

MAGNESIUM 146 138

MANGANESE 147 123

MERCURY 157 33

NIC;_.FJ_ 157 65

POTASS{UM 148 113

SEL£NIUM 157 4

SILICON 1 1

SILVER 153 2

SO01UM 148 129

THALLIUM 157 2

VANADIUM 146 87

Z{NC 157 62

NOZl Data g_due_4 kclud*s field d_ptrc_des and exjrrnal m s

Minimu m Mln]Ir'U_ Max{m_ Number p,icCll,lt
Oet_ctlo . O_*c_on Mulmum Background p_lnt

Oua{K_ r _ O_l_lct_" Units 8ackgro_r_f )_lctld AbovQualifier Val_l Oet_-tod
Exc4NIdanc_l Bac_gllmnd

00241 J I{0 _ MC_t. 1 80E_-00 53 76% 45%
00018 J 00298 MGtl. 344E-02 0 6% 0%

00009 J 0 155 MG/I_ NA 19% NA

0 O376 J 2 51 MGR. 2 24E.01 20 95% 14%

0 00002 J O 022 MG/t. 6 0OE_4 24 18% 83%

0 00011 J 0 0227 MG/I NA 33% NA

593 = 192 MO/I. 5 29E+01 8 93% 6%

00014 J 0541 MG/L 544£_2 13 55% 15%

0 00052 J 0 624 MG/t. 2 48E-02 13 4 {% 21%

0 00077 J 0 185 MC/t. 1 63E_01 2 38% 3%

0 015 724 k(GtL 6 73E+O0 44 fiG% 34%

00011 J 0557 MG_I. 940E_3 31 45% 44%

1 03 34 S MG/L 2 60E_'O1 6 g3% 4%

0 000_g J 134 MG/t. 560_1 18 84% 15%

000006 J 00019 MG/L NA 21% NA

0 (_032 J 0 162 MG/L 3 14£-O2 t4 41% _%

0 361 J 22.5 _ MG_. 3 5OE+00 26 76% 23%
O0021 J 0004 MG,I. 5 80_*g3 0 3% 0%

154 154 = MGtL NA 100% NA

0 _O072 J 0 0O38 J MC_L NA I% NA

1 01 J 483 J MG/L I 07E÷02 0 87% 0%

0 000_6 J 0 0022 J MG/1. HA t% NA

000034 J 0642 MG/I. 6 00_3 45 60% 52%

0 0062 J I 63 MG/L NA 3g% NA

J = E_rp_k_ _ C_mhlat_ 4_M_4 _t _ _ lab_r_%ot_ d_t_e_l imr_t

MCgt. a m_igrc_| _r _t¢_



702 735

Table 14-6

Frequency of Detection M¢ Dunn Field Groundwater* In_ganics from Off Site Wells

Rev O Ma_ De_t Dur_ R_d pJ

P_f Nam NumNt NUmber Minimum
A_llya0ed D_4ecta d DeLetion

_LUMtNUM 73 52 0 0113

_.NTIMONY 91 5 0 0018

_RSENFC 91 15 0 00081

_RIUM 69 69 0 036

_ER"i'LLIUM 91 8 0 00003

;ADMIUM gl 31 0 0001

;ALCIUM 71 71 7 8

;HROM[UM, TOTAL 91 30 0 0011

;OBALT 69 21 0 00066

COPPER 91 26 0 00083

IRON 72 62 00988

LEAO 91 29 0 001

MAGNESIUM 71 71 3 88

MANGANESE 69 58 0 00053

MERCURY 91 10 O 00006

NICKEL 91 21 0 00098

POTASSIUM 71 58 0 502

SELENIUM 91 1 0 0024

SILICON 2 2 9 12

SILVER 87 2 0 0024

SODIUM 71 63 6 89

VANADIUM 69 34 0 00031

ZINC 91 29 001

Noto Data evaluated In_t,de.I field J,_._l,=. and _ sar_

J • EtlJmmed _, Coniamlnant detected m c_-below laborer onj delecL, on I_rnlt

(=) Contaminar_ de_cted

MG/L = mi_lgrar_ per ht_

Minimum Maximum Numba r >aK_cen|
Oq_bctlo n Ma xjmjJm Background percont

QuaUflw OItec_on O4_=c_an Unit= Vstues Background AbOVe
Qualifier Exceedan_= _ Bamkgteun d

J _94 - MG/L 1 80E_)0 19 71% 37%

J 0 0172 J MG_ 3 44 E*02 0 5% 0%

J 0 171 MG/L NA 16% NA

1 23 MG'JL 2 24E_)1 15 100% 22%

J 0 026 MG/L 6 00E-04 5 9% 63%

J 00139 MG/L NA 34% NA

765 MGZL 5 29E+01 6 100% 8%

J 0 443 MG,_. 5 44E_)2 3 33% 10%

J 0 254 MG/t. 2 48E-02 5 30% 24%

J 0 16 MG_. 1 63E=01 0 29% 0%

J 1050 MG,/I- 6 73E_X) 21 86% 34%

J 0 18 MG/L 9 40E-03 2 32% 7%

J 346 MG/L 2 60E_)1 4 100% 6%

J 4 75 MG4- 5 60E_)1 14 84% 24%

3 0 00065 MG/I_ NA 11% NA

J 0 262 MG/L 3 14E-0E 3 23% 14%

16 5 = M C-C-C-C-C-C-C-C-C-C#L3 50E"_O0 19 82% 33%

J 0 0024 J MG,4- 5 80E_]3 0 1% 0%

195 = MGP. NA 100% NA

J 0 0028 J MG/L NA 2% NA

843 MG/L 1 07E._02 1 89% 2%

J 0 776 MGR_ 600E_ 3 19 49 % 56%

0 905 MC_L NA 32% NA
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Table 14-7

Comparison of Onsite and Offsite Groundwater Inorganic Frequency of Detection
Rev 0 MemphisDepot Dunn FieldRI

Parameter Name

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM, TOTAL

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

;_OTASSIUM

SELENIUM

SILICON

SILVER

SODIUM

VANADIUM

ZINC

Percent Detected Percent Detected > Background

Onsite Offsite Onaite/Offsitel Onsite Offsite Onsite/Offsite2
76%

6%

19%

95%

18%

33%

93%

55%

41%

38%

86%

45%

93%

84%

21%

41%

76%

3%

100%

1%

87%

60%

39%

71%

5%

16%

100%

9%

34%

100%

33%

30%

29%

86%

32%

100%

84%

11%

23%

82%

1%

100%

2%

89%

49%

32%

1.1

1.2

12

09

2.1

1.0

09

1.7

1.4

1.3

1.0

1.4

O9

tO

1.9

1.8

09

2.3

tO

06

I0

1.2

1.2

45%

0%

NA

14%

83%

NA

6%

15%

21%

3%

34%

44%

4%

15%

NA

22%

23%

O%

NA

NA

O%

52%

NA

37%

0%

NA

22%

63%

NA

8%

10%

24%

0%

34%

7%

6%

24%

NA

14%

33%

O%

NA

NA

2%

56%

NA

1.2

1.0

0.7

1.3

0.7

1.5

0,9

1.0

6.3

O8

0.6

1.5

0.7

1.0

00

0.9

(1) Bold data indicate frequency of detection for onsite wells exceeds offsde wells

(2) Bolddata indicate frequency of background exceedance for onsde wells exceeds offslte wells
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Table 14-8

Groundwater TritiumActivityat the Depot and Memphis Area
Rev 0 Memphis Depot Dunn Field RI

Well ReportedWell
Number Depth Aquifer Tritium

(ft bgs (TU)

Sh:K-73 273 Memphis Sand 18 6

Sh.K-74 273 Memphis Sand 11.9

Sh'L-36 485 Memphis Sand 0,3
Sh.L-37 382 Memphis Sand 0 8

Sh:O-231 518 Memphis Sand 0.6

Sh:P-99 59 Fluvial 3.7

Sh:Q-40 441 Memphis Sand 0 6

Sh:T-16 584 Memphis Sand 1.2

Sh:W-15 338 Memphis Sand 0,9

MW67 275 Memphis Sand 0.03
MW36 209 Confined Sand 1.18

MW36 209 Confined Sand 2.5

MW36 209 Confined Sand 6.04

MW37 183 Confined Sand -0.04

MW37 183 Confined Sand 0 41

MW43T 172 Confined Sand 4.17

MW32 68 Fluvial 8 33
MW32 68 Fluvial 8.3

MW34 157 Fluvial (deep) 6.64
MW34 157 Fluvial (deep) 7 24
MW55 74 Fluvnal 7 03

MW55 74 Fluvial 8.42

MW63 135 Fluvial (deep) 8.04

One

Standard

Deviation

Counting

Error (TU)

NA

0.09

0 09

0.09

02

0 09

0 09

0.14

0 28

0.27
0 22

0.24

0.23

0 28

0.27

Date of

Sample I

01-Jan-86

01-Jan-86

01-Jan-86

01-Jan-86

01-Jan-86

01-Jan-86

01-Jan-86

01-Jan-86

01-Jan-86

19-Aug-99
13-Oct-98

24-Mar-98

24-Sep-97

29-Sep-97
27-Mar-98

23-Oct-98

29-Sep-97
27-Mar*98

26-Sep-97
27-Mar-98

25-Mar-98

25-Sep-97
21-Oct-98

Activity

Source on 1-Nov,

99 (TU) 2

USGS 3 8.69

5.56

0.14

0.37

0.28

1.73

0.28

0,56

0,42

CH2MHILL 0.03
1,11

2.29

5.38
0,00

0.38

3.94

7.43

7 60

5 92

6.63

6 44

7 50

8.04
Notes 1) Specrfic samplmg dates for USGS data not avaplabfe - date esbmated based on ubhcationdat

2) Activity calculated based on _ LA_ = Kt where K = 0 693. Tlrz = 12 43 years;

[A] 2 3 T lrz

t = years from sample date to 1-Nov-99. [Ao] = mdml activity, and [A] = actlvdy at trine t

3) Data from Table 2 of Graham and Parks (1986)

Bold values md_cate Memphis Sand or Lower Confined aquders

/tahc/zed data anomalously hLgh for the Memphis Sand and m areas of suspected leakage from the fluvial

aquder (Graham and Parks. 1986)

NA = Not avadable

ft bgs = feet below ground surface

P.\148071\RIReport\D2Report\Table 14-7.xls
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Table 14-9

Dunn Field Groundwater Extraction System Sampling Program (August 2001)
Rev 0 Memphis Depot OunnFletd RI

Groundwater Monitoring Well Sampling and Analysis

Well Type Well No. Frequency/Analyses/Method
at Each Well

3owngradient
3mundwater

_.tonitodng Wells

Recovery Wells

MW-30 MW-57

MW-31 MW-58

MVM-32 MW-67

MW-33 MW-68

MW-34 MW-69

MW-37 MW-70

MW-40 MW-71

MW-42 MW-76

MW-43 MW-77

MW-44 MW-78

MW-51 MW-79

MW-54 MW-80

MW-56 MW-95

RW-01 RW-05

RW-OtA RW-06

RW-01 B RW-07

RW-02 RW-08

RW-03 RW-09

RW-04

Semi-Annual:

Volatile Organlcs/SW8260B

(usmg DiffusJon Bags)

Semi-Annual
PH/Fleld Probe

C,enductlvlty/Field Probe
Volatile Orgaaics/SW8260B

Extraction System Effluent Sampling

Analysis Method

pH, conductivity, turbidJty* Field Measurements

Volatile Organics (VOCs)* SW-846 Method 8260B

TAL Metals** SW-846 Method 200.7

Arsenic** SW-846 Method 206 2

Mercury** SW-846 Method 245 1

Semi-Volatile Organics (SVOCs)**

l*Quartedy samphng
**Semi-annual sampling (in May & November of each Year)

SW-846 Method 8270C
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15.0 Baseline Risk Assessment for Groundwater

15.1 HumanHealthEvaluation

This baseline RA was conducted m accordance with the approach presented m Section 7.0

and the memorandum of risk assessment approach prepared for BCT review prior to

implementation of this RA (see Appendix C-1). This section describes each of the four steps

of the RA as apphed to groundwater at Dunn Field. Figure 2-11 shows the locations of the

groundwater monitoring wells (located across Dunn Field and immediately offsite of the

Depot). A groundwater potentiometric surface map is presented on Figure 2-12A. The Allen

Well Field location relative to the Dunn Field area wells is shown on Figure 2-14.

Monitoring well data collected from 1996 through 2001 were used for this RI and baseline RA.

Sample data collected from monitoring wells recently installed within the Disposal Area

and west of the Dunn Field perimeter are also included in this updated RA. In addition, a

groundwater extraction system was installed and made operational in 1999. Figures 14-1

through 14-40 present the distribution of VOCs in on- and offsite monitoring wells. The

monitoring well samples were collected by standard well sampling methods, where well

screen lengths are typically 10 ft long, and more recently introduced methods, specifically

diffusion bag sampling. All data generated by these methods were used in this risk

assessment. The diffusion sampling bags are 2-3 ft in length, each diffusion bag sample

representing a shorter aquifer length compared to the 10 ft length in the standard samples.

Also, the primary purpose of diffusion bag samplers is to determine specific aquifer depth

at which contarmnation is present. The goal of thrs accuracy is greater definition of where

groundwater remediation is necessary.

When multiple diffusion bag samples were collected from one well, they are reported as

individual results. These results were averaged in the risk evaluations. When both

standard sample and multiple diffusion bag samples are available for a well, an average of

all these data are used. However, in this risk assessment, both of these types of data are

combined and, when multiple monitoring data points are available, a maximum and an

average of concentrations were included for exposure and risk evaluations.

A network of monitoring wells has been used to evaluate the nature and extent of

groundwater contaminahon at Dunn Field. Low levels of VOCs were detected in the

northeastern portions of Dunn Field, whereas higher levels were detected in the western
portion and offsite wells of Dunn Field. A correlation between subsurface soil and

groundwater contamination has been defined.

Potential risks from future groundwater use within Dunn Field are estimated for two

separate areas representing organic chemicals that occur as plumes: one plume underlying

the Northeast Open Area (Northern Plume) and a second plume underlying the Disposal
Area and portions of the Stockpile Area (Western Plume). This plume is further divided into

two porhons: the Northwest Plume and Southwest plume. Although there were several
common contaminants detected in groundwater, all groundwater data, including chemicals

ATL_P_148071_RIREPOR'_REV1DUNNFIELDRI REPOR_SECTION15_SECTION15 REV 1DOC 15-1
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that do not occur as plumes, were evaluated for the entire Dunn Field area as one unit. In

addition, VOCs occurring as plumes were evaluated by selecting wells from the center of

the plumes. Monitoring wells selected from the center of the Northern Plume are MW-30,
MW-31, MW-51, MW-78, MW-29, MW-08, MW-07, MW-02, MW-10, MW-03, and MW-68,

those for the Northwest Plume are MW-12, MW-70, MW-73, and MW-75, and the Southwest

Plume included MW-06, MW-15, and MW-57. Additionally, groundwater wells beyond the

property boundary were evaluated as individual exposure points at each well for potable
use.

There is currently no groundwater use within or surrounding the Depot. In the interest of

conservatism, a future exposure scenamo was assumed whereby industrial and residential

receptors are exposed to groundwater via potable use. This section, therefore, focuses on

risk estimations for a hypothetical future groundwater use.

15.1.1 Selectionof COPCsfor OnsiteGroundwater

The concentrations of all detected chemicals in groundwater at Dunn Field and/or

surrogate site levels were compared against background values and health-based criteria

(i.e., Region III RBC), as described in Section 7.0. COPCs for onsite groundwater are

presented in Table 15-1. A more detailed table showing human health screening criteria by

medium and the results of the COPC screening is provided in Appendix D.

Compounds analyzed to characterize general aquifer water quality (e.g., sodium, chloride,

TDS, and nitrate/nitrite) or essential nutrients often do not have toxicity values. Therefore,

these general chemistry parameters were not included as COPCs. In addition, the relatively

less soluble compounds like PAHs, pesticides, and other SVOCs that were detected in less

than 5 percent of the samples were dropped from the risk analysis.

A total of 126 VOC, 118 inorganic, and 75 SVOC samples were collected from Dunn Field

groundwater from 1996 through 2001. The inorganic COPCs for onsite groundwater are

aluminum, arsenic, barium, beryllium, cadmium, chromium (total), copper, iron, lead,

manganese, mercury, nickel, vanadium, and pesticides (dieldrin and heptachlor epoxide)

with very low solubility. However, the pesticides may be sampling artifacts, rather than

contaminants of groundwater at Dunn Field, because they were not detected frequently (see

Table 15-1), they are not very soluble in water, and they were not detected m newer

monitoring wells. Therefore, older analytical results may be an artifact from drilling

procedures i.e., soils being dragged downwards from the surface during drilling during

well installation or other sampling procedures.

Table 15-2 presents the volatile organic COPCs in onsite plumes, all of which are known as

chlorinated solvents. The volatile organic COPCs for the Northern Plume are 1,1,2,2-PCA,
1,1,2-TCA, 1,1-DCE, 1,2-DCA, bromodichloromethane, CC14, chloroform, 1,2-DCE,

methylene chloride, PCE, and TCE. The volatile COPCs for the Northwest plume are 1,1,2,2-

TCA, 1,1,2-TCA, 1,1-DCE, 1,2-DCA, 1,2-dichloropropane, benzene, carbon tetrachloride,

chloroform, 1,2-DCE, PCE, TCE, and vinyl chloride. Southwest Plume COPCs include

1,1,2,2-PCA, 1,1,2-TCA, bromodichloromethane, carbon tetrachloride, chloroform, 1,2-DCE,

PCE, and TCE.
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15.1.2 Selection of COPCs for Offsite Groundwater

A total of 17 offsite monitoring wells were screened individually for COPCs. The maximum

detected concentration of a chemical in a well was compared against established back-

ground values and health-based criteria as described in Section 7.0. COPCs for offsite

groundwater are presented in Table 15-3. A more detailed table showing human health

screening criteria by medium and the results of the COPC screening is provided in
Appendix D.

The general aquifer water quality parameters (sodium, chloride, TDS, and nitrate/nitrite) or

essential nutrients often do not have toxicity values. Therefore, these general chemistry

parameters were not included as COPCs. In addition, the relatively less soluble compounds

like PAHs, pesticides, and other SVOCs that were detected in less than 5 percent of the

samples were dropped from the risk analysis.

A total of 113 VOC samples, 101 SVOC samples, and 44 inorganic samples were collected

from 1996 through 2001 from offsite monitoring wells evaluated in this risk analysis.

Inorganic COPCs selected across all offsite wells include aluminum, arsenic, barium, cad-

mium, chromium (total), iron, lead, manganese, and vanadium These inorganic chemicals

could be naturally occurring in the regional groundwater. Bis (2-ethylhexyl)phthalate was

the only SVOC detected above criteria in offsmte wells. Detection frequency was low and this

chemical is a frequent lab contammant and may be an artifact of offsite groundwater.

Several VOCs were detected above criteria in offsite groundwater, including 1,1,2,2-PCA,

1,1,2-TCA, 1,1-DCA, benzene, bromodichloromethane, carbon tetrachloride, chloroform, 1,2-

DCE, PCE, and TCE. All these VOCs are likely to have originated from Dunn Field.
Therefore, these are included for risk evaluation as COPCs.

15.1.3 Exposure Assessment for Onsite Groundwater

A CSM for groundwater was briefly discussed in Section 7. The primary sources of COPCs

in environmental media within Dunn Field are buried wastes leaching to groundwater.

Contaminants could be transported through infiltration and leaching to the fluvial aquifer

and, subsequently, could migrate horizontally and vertically to downgradient areas and to
the underlying confined sand aquifers.

Section 16 presents a fate and transport discussion for the groundwater flow direction,

velocity, and contaminant migration pathways. The site groundwater flow patterns, and

thus the contaminant fate and transport, can be summarized as follows. Groundwater in the

uppermost water-bearing umt, the fluvial aquifer, flows generally from east to west across

Dunn Field, with a northwesterly flow direction to the north and southwesterly flow

direction to the south (see Figure 2-12A). Section 2.0 provides information on groundwater

velocity and effective porosity.

Groundwater at Dunn Field is being actively removed with a groundwater extraction

system. However, portions of the onsite contaminant plumes have been detected in offsite

areas to the west. Table 15-4 presents VOCs detected in offstte wells. For contaminant

plumes underlying Dunn Field, the groundwater concentrations in this risk analysis include

historical and more recently collected data from new and existing monitoring wells. Several

additional offslte wells were also monitored, and are included m tlus analysis.

ATL_P _14807 I_RI REPORT_REV 1DUNN FIELD RI REPOR_ECTION 15_SECTtON 15 REV 1 DOC 15=3
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As noted previously, there is no residential groundwater use on Durra Field or in the

surrounding community under current or foreseeable future land use conditions. The City

of Memphis supplies drinking water, and regional water use patterns are well established

for both commercial and residential areas surrounding the Depot. Due to the availability of

municipal water supplies, the groundwater is not likely to be used as a potable source in the
foreseeable future, even ff land use were to be altered to include industrial or residential use

(i.e., redevelopment of Dunn Field).

15.1.3.1 Onsite Exposure Pathways

Table 15-5 summarizes hypothetical future exposure pathways for the onsite groundwater

plumes and identifies the pathways that were evaluated quantitatively in this risk

assessment. The potential receptors evaluated for potable water use include:

• Hypothetical future industrial worker; and

• Hypothetical future onsite resident-adult and child (for comparison purposes only).

Exposure of ousite receptors to contaminants in groundwater via potable use is assumed to

occur via ingestion, dermal contact, and inhalation, in addition, inhalation exposure to

VOCs in groundwater is evaluated for volatilization to indoor air. The factors that were

used include default parameters listed in the guidance, as cited in the Appendix H exposure

factors table. The results of the quantitative exposure analysis (dose estimates), along with

the risk calculations, are included in Appendix G.

The average concentrations of the wells in the center of the plume were used as the EPCs for

groundwater from each plume for chemicals that exhibit plume behavior (e.g., VOCs). For

chemicals that do not occur as plumes (e.g., inorganic chemicals), the upperbound exposure

concentration was estimated using the UCL 95 percent estimates for all wells associated

with Dunn Field (ousite).

The EPCs for indoor air were estimated using the Johnson-Ettinger model 0-E Model) from

the EPA website for subsurface vapor intrusion, using the Tier 2 model (USEPA, 1997). The

input concentrations for estimation of indoor air concentration Include monitoring data

from all the onsite and offsite wells. For onsite wells, center of the plume wells are used, and

for offsite, each mdividual well was evaluated separately. When multiple diffusion bag

samples are available for an individual onsite or offsite well, an average of these samples is

used. The estimated groundwater concentration for an indwidual well was taken as the

mean concentration of a chemical when multiple sampling rounds, and/or multiple

diffusion bag samples existed for that well.

For offsite mdoor air evaluations, mean concentrations of multiple diffusion bag samples or

multiple samplmg rounds in individual wells were used to estimate indoor air
concentrations. For onsite plumes, the wells taken to represent the center of the plume were

pooled and the average concentration among those wells were used to estimate indoor air

concentrations for buildings located within the plume. The site-specific information such as

depth to water and soil types were generally taken from the soil bormg logs for wells used

to characterize the plume. All other parameters were generally the recommended EPA

default parameters. Input parameters are listed in Table 15-6. The use of site-specific

information, use of the mean groundwater source concentrations as the EPC, and use of

conservative default exposure assumpbons are expected to result in a reasonable 'upper

ATL? \t 4807 I',P.I REPOR_REV 1 DUNN FIELD RI REPORT'tSECTION 15_ECTION 15 REM 1 DOC 15_
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bound' estimate of the indoor air concentration for evaluation of the indoor air exposure
pathway and related health risks.

15.1.3.2 Offsite Exposure Pathways

Table 15-7 summarizes hypothetical future exposure pathways for the individual wells

monitored in the offsite area, and identifies the pathways that will be evaluated

quanhtatively in this RA. The potential receptors evaluated for potable water use include:

• Future offsite resident-adult and child.

About 14 individual offsite wells of 17 sampled were identified with COPCs, either VOCs or

naturally occurring inorganic chemicals, or both. Exposure of offsite receptors to contamin-

ants in groundwater via potable use is evaluated for ingestion, dermal contact, and inhala-
tion. In addition, inhalation exposure to VOCs in groundwater is assumed to occur via

volatilization to indoor air. The default exposure factors used originate from EPA guidance,

as cited in the Appendix H exposure factors table. The results of the quantitative exposure

analysis (dose estimates), along with the risk calculations, are included in Appendix G.

Seventeen individual wells in the offsite area were selected to conduct individual well-based

RAs. EPCs for COPCs for indwidual wells were estimated by taking the average

concentration of all rounds of sampling, and average of multiple diffusion bags samples

from each individual well. The EPCs for indoor air were estimated usmg the Johnson-

Ettinger Model as adopted by EPA for subsurface vapor intrusion (EPA, 1997), accounting

for site-specific groundwater depth and soil type information. All other assumptions were

default values in the GW-Tier 2 model, as previously described in Section 7.0. The dose

estimates for the indoor air concentrations were made following retake estimation equations
and exposure assumptions.

15.1.3.3 Chronic Daily Intake Estimates for Offsite and Onsite Receptors

The dose (intake) was estimated for each of the complete exposure pathways and mchided

in Appendix G. The exposure assumptions are standard default factors. For example,
ingestion rates of 2 L/day for an adult and I L/day for a child and industrial worker were

used. Exposure frequency is assumed to be 350 days per year for residential receptors and

250 days per year for industrial receptors. All assumptions are presented in Appendix H.

The groundwater data used in this risk assessment were collected before continuous

operation of the Dunn Field groundwater extraction system began. Therefore, groundwater

risk calculations are based on exposures to "pre-pumping" groundwater concentrations that

have not been affected by operation of the system. This is a conservative assumption.

An oral exposure dose was estimated for organic and inorganic COPCs. EPCs for inorganic
constituents are either the UCL 95 percent estimates or maximum detected concentrations

for the COPCs selected for the groundwater. The averages of the organic constituents within

the wells idenhfled as representing each of the three individual orgamc contaminant plumes

were added to the inorganic data for risk evaluation A description of the UCL 95 percent

calculation is provided in Appendix F. The potential risks from offsite downgradient wells
were estimated for each of the individual wells. Table 15-8 includes the EPCs for all onsite

groundwater plumes, and Table 15-9 includes EPCs for all offsite wells.
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15.1.4 Toxicity Assessment for Onsite and Offsite Groundwater

Table 15-10 presents the toxicity factors for COPCs, as well as the WoE classifications.
Detailed information on the basis of toxicity classification and the uncertainty associated

with the listed toxicity factors based on the EPA toxicity database are presented in the

master toxicity tables (Tables 7-7 and 7-8). All toxicity values used for the COPCs are
chronic values. Acute and subchronic values are deemed inappropriate for use based on the

long-term exposures assumed for dose estimations. The EPA has withdrawn the TCE

toxicity factor pending review. However, the old toxicity value was used as an interim

value, as this chemical was frequently detected at relatively high concentrations at the site.

This adds to uncertainty in the risk estimations.

The dose estimates are used for comparison with the CSFs and the RfDs to estimate risks

and hazards. Inhalation exposure to the CVOCs was assumed equal to the oral dose to

estimate intake. Inorganic COPCs were evaluated for oral and dermal doses.

Oral toxicity factors were reduced by the gastrointestinal dermal absorption (ABS_) factors

for comparisons with dermal intake estimates. These values can be found in Table 7-10. All

of the chemicals were analyzed for their potential toxicity contribution to represent the
combined effect of all site-related chemicals.

EPA RAGS guidance recommends discussion of chemicals without toxicity factors. Of the

COPCs, only silicon detected at a low concentration in one sample had no available toxicity

criteria. Silicon is a commonly used inert chemical that is generally non-toxic and was

detected once at a low level. Its presence in groundwater could have resulted from

sampling/analysis methods.

15.1.5 Risk Characterization of Onsite Groundwater

Estimates of ELCR and noncareinogenic health hazards are summarized for all of the

COPCs on a route- and receptor-specific hams for the onsite groundwater in Table 15-11.

Appendix G presents detarled intake estimates and risk and HI calculations along with

histograms of the risks and the His per receptor group. For the chemicals that do not occur

as plumes (e.g., inorganic and non-volatile COPCs), EPC was estimated as the UCL 95 per-

cent concentration winle EPCs for plume forming chemicals (e.g. VOCs) were estimated as

the mean concentration in the groundwater plume. Indoor air EPCs were estimated using

the mean concentration in groundwater as the input for the Johnson-Ettmger model.

Histograms of the ELCR and HI from onsite groundwater can be found on Figures 15-1

through 15-2.

15.1.5.1 Risk Results for the Northem Plume

Table 15-11 summarizes the risks and health hazards for receptors evaluated for exposure to

the Northern Plume groundwater COPCs.

For a future mdustrial worker's exposure to inorganic and organic chemicals in the
Northern Plume, the ELCR estimate is 1 x 104, and the HI is 0.9. Indoor air risks and His

were negligible at 7 x lff 8 and 0.00005, respectavely. The COPCs driving the risks/hazards to
a future worker are arsenic, dieldrin, 1,1,2,2-TCA, 1,2-DCA, 1,1-DCE, CC14, PCE,

chloroform, and TCE.
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For a future hypothetacal residential adult's exposure to inorganic and orgamc chermcals in
the Northern Plume, the ELCR estimate m 5x 104, and the HI is 2.5. Indoor air risk and HI

are negligthle at 2 x 10-7 and 0.00007. Risks and His are above acceptable limxts for residen-

tial potable use. The COPCs driving the risks/hazards for this receptor include arsenic,

dieldrin, 1,1,2,2-PCA, 1,1,2-TCA, 1,1-DCE, 1,2-DCA, bromodichloromethane, CC14,
chloroform, PCE, and TCE.

For exposure to inorganic chemicals and organic chemicals from the Northern Plume, the HI

to a future hypothetical residential child is 5.7. Exposure to indoor air-borne COPCs during
potable water use also presented HI well below a value of 1.0. The HI for indoor air from

volatilization from groundwater through subsurface into indoor air exposure is minimal, at

0.0002. None of the His for individual COPCs exceed 1.0. TCE and manganese had the

highest His. Overall risks and HI are unacceptable for the Northern Plume.

15.1.5.2 Risk Results for Northwest Plume

Table 15-11 summarizes the risks and health hazards for receptors evaluated for exposure to

groundwater COPCs in the Northwest Plume.

For a future industrial worker's exposure to inorganics and organics the Northwest Plume,

the ELCR estimate is 3 x 10-3, and the HI is 5.3. Indoor air exposure is below acceptable

levels for risks and His (8 x 10_ and 0.0002, respectively). The COPCs driving the

risks/hazards for this receptor include arsenic, 1,1,2,2-TCA, 1,1,2-TCA, 1,1-DCE, 1,2-DCA,

1,2-dichloropropane, benzene, CC14, chloroform, PCE, TCE, and vinyl chloride.

For a future hypothetical residential adult's exposure to inorganic and organic COPCs in the
Northwest Plume, the ELCR estimate is 2 x 10 -2,and the HI is 15. Indoor air risks and His

are 2 x 10-7 and 0.0003, respectively. The COPCs drwing the risks/hazards for this receptor

include arsenic, 1,1,2,2-PCA, 1,1,2-TCA, 1,1-DCE, 1,2-DCA, 1,2-dichloropropane, benzene,

CC14, chloroform, PCE, TCE, and wnyl chloride.

For a future hypothetical residential child's exposure to inorganic and orgamc COPCs from
the Northwest Plume, the HI is 34, and from indoor air exposure the HI is 0.001. The COPC

driving the risks/hazards for this receptor is TCE.

Groundwater is not currently used for potable purposes at the site. Overall, risks to a future

industrial worker or hypothetical resident from exposure to maximum concentrations are

above the acceptable 1 to 100 in a million range (lff 6 to 10"4). Although there is no intent to

use groundwater for potable purposes in the future, any plans for future use would have to
be carefully evaluated. There are no unacceptable risks or hazards to future workers or

residents due to exposure of VOCs volatilizing from subsurface groundwater to indoor air.

15.1.5.3 Risk Results for Southwest Plume

Table 15-11 summarizes the risks and health hazards for receptors evaluated for exposure to

the Southwest Plume groundwater COPCs.

For a future industrial worker's exposure to inorgamc and organic compounds in the

Southwest Plume, the ELCR estimate is 3 x 104, and the HI is 1.6. Indoor an: exposure results

m an ELCR and HI of 2 x 104 and 0.00002, respectively. The COPCs driving the risks/
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hazards for this receptor include arsenic, 1,1,2,2-PCA, 1,1,2-TCA, CC14, chloroform, PCE,
and TCE.

For a future hypothetical residential adult's exposure to inorganics and organics from the
Southwest Plume, the ELCR estimate is I x 10 -3, and the HI is 4.6. Indoor air risks and His

are 4 x lff a and 0.00002. The COPCs driving the risks/hazards for this receptor include
arsenic, 1,1,2,2-PCA, 1,1,2-TCA, bromodichloromethane, CC14, chloroform, PCE and TCE.

For a future hypothetical residential child's exposure to inorganics and organics from the

Southwest Plume, the HI is 11. Exposure to VOCs in indoor air from subsurface

groundwater is 0.0001. The COPCs driving the risks/hazards for this receptor include CC14,
chloroform, and TCE.

Groundwater is not currently used for potable purposes at the site. Overall, risks to a future

industrial worker or hypothetical resident from exposure to maximum concentrations are

above the acceptable range of I to 100 in a million (10 _ to 10-4). Although there is no intent to

use groundwater as potable water in the future, any plans for future use would have to be

carefully evaluated. There are no unacceptable risks or hazards to future workers or

residents due to exposure of VOCs volatilizing from subsurface groundwater to indoor air.

In addition to baseline RA results, the following factors must also be considered for future

site management decisions:

• Distance to the potential exposure point for the observed phime(s); and

• Time required for the plume(s) to attenuate below MCLs at the identified point of

exposure.

There are no residential or industrial groundwater users within the site. The downgradient

location of the nearest potential receptor is not clearly known because there are no known

potable water users from the shallow aquifer, and the City does not allow for such use. Also,

in a well survey no potable wells were identified between the Depot and the Allen Well

Field (see Figure 2-14). A conservative assumption regarding exposure is that fluvial

groundwater enters the Memphis Sand aquifer in the southwest portion of Dunn Field

where it is eventually pumped and potentially enters the City of Memphis drinking water

supply. It should be stressed that this assumption has not been verified in evaluating

groundwater at the Depot or in momtoring wells at the Allen Well Field. The groundwater

in the Disposal Area is currently being actively removed through an extraction system.

The groundwater within areas of orgamc contamination is not usable for potable purposes

due to the presence of VOCs. Although site groundwater has VOC contamination, the
shallow aquifer is not used for residential or industrial potable purposes at Dunn Field or

within the surrounding community. Because of this lack of exposure, risks associated with

concentrations directly beneath Dunn Field are not considered significant.

15.1.6 Risk Characterization of Offsite Groundwater

The chlorinated solvent plumes seem to be m_grating in a westerly and northwesterly

direction at the western boundary of Dunn Field. Sixteen selected offsite monitoring wells

were screened and evaluated for impacts to human health as a worst-case scenario. The

monitoring wells used in the offsite assessment are listed in Table 15-12, winch includes
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monitoring wells with and without detection of VOCs. The data collected from 1996

through 2001 were included in this well-specific evaluation. Estimates of ELCR and non-

carcinogenic health hazards are summarized for all of the COPCs on a route- and receptor-
specific basis for the offsite groundwater wells in Table 15-13. Appendix G includes detailed

risk calculations along with histograms of the risks and His per receptor group. A set of risk

and HI calculations was estimated for organic and inorganic COPCs for each well.

Histograms of the ELCR and HI from offsite groundwater can be found on Figures 15-3 and
15--4.

For exposure to COPCs from MW-30, the ELCR to a future hypothetical residential adult is

5 x 10-s and the HI is 0.8. The HI to a future hypothetical residential child is 1.9, primarily

from arsenic in groundwater. Overall risks and HI are above the acceptable limits for

potable use. No CVOCs were detected above criteria in this well.

For exposure to COPCs from MW-31, the ELCR to a future hypothetical residential adult is

8 x 10_ and the HI is 3. The HI to a future hypothetical residential child is 7, primarily from

VOCs in groundwater. Overall risks and HI are above the acceptable limits for potable use.

Indoor air risks and His are well below acceptable limits.

For exposure to COPCs from MW-32, the ELCR to a future hypothetical residential adult is

2 x 10a and the HI is 5. The HI to a future hypothetical residential child is 12, primarily from

VOCs in groundwater. Overall risks and HI are above the acceptable limits for potable use.
Indoor air risks and His are well below acceptable limits.

For exposure to COPCs from MW-33, the ELCR to a future hypothetical residential adult is

2 x 10 -4and the HI is 1.4. The HI to a future hypothetical residential ctuld is 3, primarily from

VOCs in groundwater. Overall risks and HI are above the acceptable limits for potable use.
Indoor air risks and His are well below acceptable limits.

For exposure to COPCs from MW-40, the ELCR to a future hypothetical residential adult is

3 x 10-s and the HI is 0.35. The HI to a future hypothetical residential child is 0.83. Risks are

due to 1,1-DCE in groundwater. Overall risks for adults are above the acceptable limits for

potable use. Indoor air risks and His are well below acceptable limits.

For exposure to COPCs from MW-44, the ELCR to a future hypothetical residential adult is

2 x 10"4and the HI is 2.2. The HI to a future hypothetical residential child is 5, primarily from

arsenic, iron (child scenario), and VOCs in groundwater. Overall risks and HI are above the

acceptable limits for potable use. Indoor air risks and His are well below acceptable limits.

For exposure to COPCs from MW-51, the ELCR to a future hypothetical residential adult is

2 x 10"4and the HI is 0.4. The HI to a future hypothetical residential child is 1.0, primarily

from VOCs in groundwater. Hazards for cl'uldren are primarily associated with arsemc
(HI=0.7). Overall risks and HI are above the acceptable limits for potable use. Indoor air

risks and His are well below acceptable limits.

• For exposure to COPCs from MW-54, the ELCR to a future hypothetical residential adult is

I x lff 4and the HI is 1.2. The HI to a future hypothetical residential child is 2.8, primarily

from iron and VOCs m groundwater. Overall risks and HI are above the acceptable limits

for potable use. Indoor air risks and His are well below acceptable limits.
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For exposure to COPCs from MW-71, the ELCR to a future hypothetical residential adult is

2 x 10-3 and the HI *s 5. The HI to a future hypothetical residential child is 12, from VOCs,

particularly chloroform, in groundwater. Overall risks and HI are above the acceptable

limits for potable use. Indoor air risks and HIs are well below acceptable limits.

For exposure to COPCs from MW-76 and MW-77, the ELCR to a future hypothetical

residential adult is 2 x 10-2 and the HI is 9. The HI to a future hypothetical residential child is

22. Risks are primarily from VOCs, particularly PCA and TCE, in groundwater. Overall

risks and HI are above the acceptable limits for potable use. Indoor air risks and His are well

below acceptable limits.

For exposure to COPCs from MW-79, the ELCR to a future hypothetical residential adult is

5 x 10-4and the HI is 0.4. The HI to a future hypothetical residential child is 0.8. Risks are

from VOCs in groundwater. Overall risks and HI are above the acceptable limits for potable

use. Indoor air risks and His are well below acceptable limits.

There are no carcinogenic or non-carcinogenic risks above acceptable levels from exposure

to potable water or indoor air from MW-37, MW-40, or MW-42. No chemicals were detected
above criteria in MW-80 and MW-67 and none were selected for individual risk evaluation.

There are houses in the offsite areas west of Dunn Field. However all of the residents are

supplied water via a municipal waterline. Although the monitoring wells listed in the

previous paragraph have been sampled, these monitoring wells are not in use as a potable

source. Since contamination has been detected in selected offsite wells, indoor air exposures

are the most pertinent exposure pathway. Risks through this pathway to the offsite

residents are well within the acceptable limits, presenting negligible risks and HI.

Although there is no intent to use groundwater as a potable water source, any plans for

future use would have to be carefully evaluated. The groundwater contaminant plume,

which has crossed the property boundary to the west of Dunn Field, could diminish in

concentration with distance and time due to the extraction system currently in operation.
The lack of contamination in wells located 1,000 feet from the fence line, and in the even

more distant Allen Well Field, indicates that contamination may not have reached this well

field. The Allen Well Field is located approximately 1.5 miles from the western boundary of

Dunn Field.

Groundwater under the slte, and offsite near the property boundary in downgradient

locations, is contaminated m the shallow aquifer and is unfit for potable use. Based on

available data, the contamination is currently not reaching the Allen Well Field. The

extraction system currently in operation could reduce concentrations with time. However, a

narrow channel of contaminant flow potentially moving beyond recovery wells in the

extraction system should be addressed to eliminate future, continued offsite releases of the

site shallow groundwater contamination and to limit vertical migration within the high
concentration areas.

15.1.7 Remedial Action Objectives

Based on the results of this risk assessment, remedial action objectives were developed and

are presented in Table 15-14.
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Table 15-2

Volatiies Detected per Onsite Plumes

Rev 1 MemphisDepotDunn FieldRI

North Northwest Southwest
Parameter Name COPC

Plume Plume Plume
1,1,1-TRICHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE
1,1-DICHLOROETHANE

1,1-DICHLOROETHENE
1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE
3ENZENE

3ROMODICHLOROETHANE
3ROMOMETHANE

3ARBON TETRACHLORIDE

2,HLOROFORM
.3HLOROETHANE

cis-1,2-DICHLOROETHENE

METHYL ETHYL KETONE (2-BUTANONE)
METHYLENE CHLORIDE

TETRACHLOROETHYLEN E(PCE)
trans.I,2-DICHLOROETHENE

TRICHLOROETHYLENE (TCE)
VINYL CHLORIDE
XYLENES

X

X

X
X

X

X
X

X

X

X
X

X

X

X

X
X

X

X
X

X

X
X

X

X
X

X

X

X
X

NO

YES
YES

NO
YES

YES

YES

YES
YES

NO
YES

YES
NO

YES

NO
YES

YES

YES
YES

YES
NO

COPC = Chemical of Potenbal Concern
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TABLE t5-5

Summary of Exposure Pathways to be Quantified at Onsite Groundwater
Rev 0 MemphisDepotDunn FieldR/

Potentially Exposed
Population

Exposure Route, Medium, and
Exposure Point

Future Land Use

On-s=taIndustnalWorker

Hypothebcal On-site
Residential

Incidental ingestion,dermal contact,
and mhalaUon from the groundwater.

InhalatBonof Indoor Air VOCs
votatihzingfrom subsurface
groundwater

Incidental mgesfion,derma_ contact,
and inhalation from the groundwater

Inhalation of Indoor Air VOCs
volatillzJngfrom subsurface
groundwater

Pathway Selected
for Evaluation?

Reason for Selection or
Exclusion

Yes

Yes

Yes

Yes

Hypothetical future reasonable
mayJmumexposure scenario for
future workers

Hypothet=calfuture reasonable
ma_dmum exposure sceRano for

future workers

Evaluated for comparison
puq)oses only

Evaluated for companson
purposes only

P_148071_RIREPOR]_REVORIREPORT(JULY2001)_FIGURES&TABLES_SEC15_T/_LES_
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TABLE 15-7

Summary of Exposure Pathways to be Quantified at Offsite Groundwater
Rev 0 MemphisDepot OunnFieldRI

Potentially Exposed Exposure Route, Medium, and
Population Exposure Point

Future Land Use

Hypothetical Future Off-site
Residential

Pathway
Selected for Reason for Selection or
Evaluation? Exclusion

incidental ingest=on,dermal contact, and =Yes
inhalshonfrom the groundwater.

Inhalation of Indoor Air VOCs volat_ilzing Yes
from subsurface groundwater

Evaluated for companson
purposes only.

Evaluated for comparison
purposes only

P 11480711RI REPOR]_:_EV O R] REPORT (JULY 2001)_F]GURES & TABLES_SEC 15_TABLES_
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Table 15-8

Exposure Point Concentrations for Dunn Field Onsite Plumes

Rev 1 Memp_s Depot Ounn F;eld RI

Units

Number
Number of

Parameter Name of

Analyses Detects

_lte-virlde II_lganlcs:
MG/I. ALUMINUM

MG/L ARSENIC

MG/L BARIUM

MG/L BERYLLIUM

MG/L CADMIUM

MG/'L CHROMIUM. TOTAL

MG/L COBALT

MG/L COPPER

MGIL LEAD

MCv'L MANGANESE

MGJL MERCURY

MG/L NICKEL

MG/L SILICON

MG/L VANADIUM

MG/t. DIELDRIN

MG/L HEPTACHLOR EPOX_DE

108

108

98

108

108

108

98

108

108

98

108

108

1

98

15

15

North Plum.

MGiL 1,1.2.2-TETRACH LORD ETHANE

MG/L 1,1,2-THICHLOROETHANE

MG/L 1,1_ICHLOROETHENE

MG/L 1,2-OiCHLOROE]HANE

MG/I_ BROMODiCHLOROMETHANE

MG/L CARBON TETRACHLORiDE

MG/L CHLOROFORM

MG/L ds-1,2-DICHLOROETHYLENE

MG/L METHYLENE CHLORIDE

MG/L TETRAC H LORD ETHYLENE (PC E)

MG& ¢ans-1,2-D_CHLOROEXHENE

MG/L TRICHLOROETHYLENE ITCEI
Northwest Plume"

MG/L 1,1,2,2-TETRACHLOROETHANE

MG/L 1.1,2-TRICHLOROETHANE

MG/L 1.1-DICHLOROETHENE

MG/L 1.2-DICHLOROETHANE

MG/L 1.2*DICHLOROPROPANE

MG/L 3ENZENE

MG/L CARBON TETRACHLORiDE

MG/L 3HLOROFORM

MG/L ".h;-I,2-DICHLOROETHYLEN E

MG/L FETRACHLOROETHYLENE(PCE)

MG/L mns-1,2-DICHLOROETHENE

MG/L rRICHLOROETHYLENE (TCE)

MG/L _NYL CHLORIDE

78

78

78

78

78

78

78

27

51

78

34

78

23

23

23

23

18

23

23

23

15

23

16

23

23

$outhwesl Plume

MG/L 1,1,2,2-TETRACHLOROETHANE

MG/L 1,1,2-TRICHLOROETHANE

MG/L 3ROMODICHLOROMErHANE

MG/I_ 3ARBON TETRACHLORIDE

MG/L 3HLOROFORM

MGIL _s-1,2-DICHLOROETHYLENE

MG/L FETRACHLOROETHYLENE(PCE)

MG/L ransol,2*DICHLOROETHENE

MG/L FRICHLOROETHYLENE (TCE)
MG/L = mlllL irams per hter

LICL = Upper confidence limit

EPC = Exposure point co_cenltafion

Note EPC is referred to as RME m Appendix tables

25

25

25

25

25

12

25

14

25

87

20

98

22

44

64

42

40

56

gO

23

49

1

67

1

3

16

4

55

5

1

14

30

11

1

57

12

60

23

12

1

5

1

2

8

13

14

20

14

23

5

14

13

4

25

25

10

22

14

25

Maximum
Mean

Detected
Concentration

Concentration

500E+O0 1 05E+02

4 00E-03 1 00E-01

1 0DE-D1 2 00E_00

7 00E-04 2 00E-D2

1 0DE-D3 2 00E-02

1 00E-02 2 GOE-01

1 00E_T2 5 (X)E-01

1 00E-02 2 0OE_)I

9 00E-03 2 00E-01

4 00E_)I 8 0OE_00

1 00E_4 200E-O3

9 0OE_)3 1 00E-01

1 5OE+01 1 50E_1

2 0OE_)2 4 00E-01

4 DOE-D5 900E-O5

2 0DE-05 1 00E-05

1 22E-02 4 2OE-01

3 58E JJ3 1 10E-02

1 97E-O2 8 86E-02

3 82E-03 9 58E-03

3 74E-03 4 70E-O4

3 t4E_3 8 00E-D3

E 36E-03 6 00E-02

6 17E_)3 5 89E-O2

9 84E_)3 2 24E<)1

2 94E-O2 1 92E_1

1 07EJJ2 1 64E-O1

8 28E-02 1 11E+00

2 23E+00 3 30E+01

2 62E_)2 3 97E-02

2 19E_2 6 10E_4

2 20E-O2 1 77E_3

2 78E-02 2 COE-04

2 19E_)2 1 00E-03

2 21E_2 3 48E-03

2 42E432 1 82E_)2

9 56E_)2 5 22E-01

1 82E-02 8 97E_)2

2 36E-02 1 49E*01

1 83E+00 1 17E+01

2 23E-02 8 00E_3

1 21E-01 5 22E-01

5 05E-03 1 02E-02

4 15E-03 1 24E-02

3 14E_)2 7 96E-02

3 19E-O1 1 61E+00

7 64E-03 2 26E-02

5 66E-O3 2 06E-02

4 34E-O3 2 08E-02

1 45E-01 5 18E<)1

UCL95

Normal

7 00E+O0

6 00E-03

2 00E_01

100E_3

2 COE-03

2 00E_)2

2 00E-02

2 00E-02

1 0DE-02

6 0DE-01

1 0DE-04

1 0DE-D2

3 0DE-02

5 00E_)5

2 0DE-D5

2 15E-02

4 20E-03

2 32E-02

4 61E-03

4 53E-03

3 62E-03

8 21 E-03

1 03E-02

1 71E-O2

3 72E_)2

2 05E-02

1 24E-01

4 67E+00

4 37E-O2

3 98E-02

3 99E_2

5 05E_2

3 98E-02

4 0DE JJ2

4 18E-02

1 63E-01

2 72E-02

4 07E-O2

2 81E+00

4 02E-O2

1 71E,O1

6 25E-03

5 61E_3

3 74E_]2

4 82E-01

1 13E-02

7 04E-03

6 75E_3

1 88E_) 1

UCL95

Lognormal

1 30E+01

3 00E-03

1 00E_I

7 00E-04

2 00E-03

2 00E-02

2,00E-02

2 00E432

100E-02

2 00E+00

100E-04

1 00E-02

4 00EJJ2

6 00E*O5

3 00E-D5

1 26E-02

5 85E-03

5 17E-02

fl 13EJJ3

6 O8E-03

4 89E-03

1 03E-02

1 52E-02

I 09E-02

1 06E_)1

1 34E-02

1 66E-O1

3 44E+01

1 99E-O1

1 31 E-D1

1 32E_)1

7 04E_1

1 27E-01

1 75E-01

2 41E-01

7 94E+00

8 80E-02

3 84E-01

3 26E+01

1 34E-01

6 33E+00

1 19E-02

1 08E-02

4 89E_2

2 59E+00

7 86E-02

7 52E-03

6 84E_3

3 33E_)1

EPC

1 3DE+01

3 00E-D3

1 00E-01

7 0DE-D4

200E-03

200E-02

200E.O2

2 ODE-D2

100E-O._

2 0OE+O0

1 0DE-D4

1 00E_2

1 50E+01

4 00E-02

6 0OEJJ5

1 ODE-D5

1 22E-02

3 58E_3

1 97E-O2

3 82E*03

3 74E-03

3 14E-03

6 36E.,03

6 17E-O3

9 84E-03

2 94E_)2

1 07E.O2

8 28E-02

2 23E+00

2 62E*02

2 19E-O2

2 20E_)2

2 78E_2

2 19E-O2

2 21E_)2

2 42E-02

9 56E_}2

1 82E-O2

2 36E_)2

1 83E+00

2 23E-02

1 21E-01

5 05E-03

4 15E-03

3 14E_)2

3 19E-01

7 64E*03

5 66E-03

4 34E_)3

1 45E_)1

Secbon 15 Tables 15-1,2,3,4,6,8,9,10,11,12,13 (rev 1) xls[Table 15-8]
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Table 15-9

Exposure Point Concentrations for Ounn Field Offstte Individual Monitoring Wells

Rev I Memphis Depot Denn _ekl RI

Number!
Number of

Location Units Parameter Name of

Analyses Detects

MW30 MG/L ALUMINUM 6 4

MW30 MG/L ARSENIC 6 I

MW30 MG/L BARIUM 6 6

MW30 MG/L CHROMIUM, TOTAL 6 1

MW30 MC__ LEAD 6 2

MW30 MG,I_ t_s(2-ETHYLHEXYL) PHTHALATE 6 1

MW31 MG/1. ALUMINUM 6 4

MW31 MG/L ARSENIC 6 3

MW31 MC-/L EARIUM 5 5

MW31 MG/L CHROMIUM, TOTAL 6 2

MW31 MG/L IRON 5 5

MW31 MG&. LEAD 6 2

MW31 MG/t. L 1,2,2-TETRACHLOROETHANE 14 6

MW31 MG/1. 1,1,2-TR]CHLOROETHARE 14 3

MW31 MG/L I,I-DICHLOROETHENE 14 13

MW31 MG/L 1,2-DICHLOROETHANE 14 2

MW31 MG/1. CAREON TETRACHLORIOE 14 8

MW31 MG/L CHLOROFORM 14 11

MW31 MG/L cts- 1,2-DICH LORO ETHYLEN E 8 8

MW31 MGA. TETRACHLOROETHYLENE( PCE ) 14 14

MW31 MG/I_ ITans-1,2*DICHLOROE]H EN E 9 8

MW31 MG/L TRIC HLOROETHYLEN E {TC E) 14 14
MW32 MG_ ALUMINUM 5 4

MW32 MG__ ARSENIC 5 1

MW32 MG/L BARIUM 4 4

MW32 MGn. CADMIUM 5 3

MW32 MG/L CHROMIUM, TOTAL 5 2

MW32 MG/I. IRON 4 2

MW32 MG/L LEAD 5 4

MW32 MG/L MANGANESE 3 3

MW32 MG/L VANADIUM 3 2

MW32 MGtl. _S(2-ETHYLHEX_L) PHTHALATE 1 1

MW32 MG/L t,t,2,2-TETRACHLOROETHANE 13 10

MW32 MG/L 1,1,2-TRICHLOROETHAN E 13 7

MW32 MG/I_ _ARBON TETRACHLORIDE 13 13

MW32 MG/L 3HLOROFORM 13 13

MW32 MG/t. :_s-1.2-DICH LORO ETHYLENE 8 8

MW32 MG/L _ETRACHLOROETHYLENE(PCE) 13 13

MW32 MG/I_ rRICHLOROETHYLENE (TCE) 13 13

MW33 MG)I_ _.LUMINUM 6 5

MW33 MG/L J_RSENIC 6 2

MW33 MG4. 3ARIUM 6 6

MW33 MG/L 3HROMIUM, TOTAL 6 2

MW33 MG/L RON 5 4

MW33 MGzl_ .FAD 6 3

MW33 MGfL 1.1,2,2-TETRACHLOROET HAN E 14 1

MW37 MC_t. 3ARIUM 4 4

MW37 MC-/L _HROMIUM, TOTAL 5 1

MW37 MG/L ulANGANESE 3 3

MW37 MG/L IIs(2-E'i_-IYLHEXYL) PHTHALATE 4 1

MW40 MG/L 3ARIUM 2 2

MW40 MG/L UlANGANESE 2 2

MW40 MG/L I-DICHLOROETHENE 14 3

MW42 MG/I. _ADMIUM 5 3

MW42 MG/L _IANGANESE 1 1

M'W44 MG_ _.LUMINUM 2 2

MW44 MOIL _.RSENIC 5 1

MW44 MG/L ;ADMIUM 5 2

MW44 M_I_ RON 2 2

MW44 MG/L _IANGANESE 2 2

MW44 MG/L BROMODICHLOROMETHAN E 13 1

MW44 MGtl_ CARBON TETRACHLORII)E 13 6

MW44 MG/I_ CHLOROFORM 13 5

MW44 MC-#L TETRACHLOROETHYLENE(PCE) 13 1

(TCE)

IRON

1 1-DICHLOROETHENE

Maximum
Mean UCL95

Oetected

Concentration Concentration Normal

1 27E+01 7 55E÷01 3 80E+01

2 23E-03 8 40E*03 4 74E-03

1 60E-01 3 16E*01 2.23E-01

2 08E*02 1 17E_]1 5 96E-Q2

3 95E_)3 2 02E_2 1 05E-02

6 00E_)3 I 10E_2 8 02E_)3

I 36E÷01 7 89E÷01 3 99E*01

3 26E JJ3 1 20E-02 6 91E-O3

1 79E-01 3 81E_)1 2 87E_)1

2.89E_)2 1 63E-01 8 30E-02

4 30E÷00 I 24E+01 8 93E÷00

1 O9E_)2 6 11E_)2 3 12E-02

4 77E_2 4 20E-01 1 01E-01

3 78E-03 1 10E_02 5 91E_)3

2 22E-02 5 24E_2 2 _E_2

5 68E-03 9 58E*03 9 17E_)3

2 88E*03 800E_)3 4 63E_3

I 18EIJ2 4 90EIJ2 I 9OE4)2

1 40E_2 5 89E_2 2 65E-O2

3 31E_)2 1 10E_)1 5 20Eq32

2 35E_)2 I 64E_1 5 64E-02

2 62Eq31 1 11E+00 4 41E-01

2 70E+01 I 27E÷02 8 03E+01

5 55E_3 2 06E_2 1 38E_)2

5 11E_)1 1 45E÷CO 1 25E÷00

1 52EJJ3 2 80E-03 2 57E-03

5 04E-02 2 31E-01 1 47E-O1

8 66E*00 2 64E*O1 2 32E*01

2 32E*02 9 81E_)2 6 34E-02

2 03E+00 2 24E÷00 2 36E+00
1 58E-02 3 60E-02 4 67E-02

4 60E-O2 4 6QE-O2

4 65E-02 1 62E_)1 7 61E-02

2 53E*03 7 69E_3 3 82E-03

2 84E_)2 6 13E_2 3 50E_2

7 43E*O2 3 72E_I I 25E_) 1

1 03E_)2 3 QSE-O2 1 64E-02

2 53E-03 6 39E-03 3 42E_03

6 84E_)2 1 37E_)1 8 49EJJ2

I 11E_O1 6 32E+01 3 21E*O1

6 37E_)3 2 94E-02 I 58E-02

I 18E_)1 4 35E-01 2 46E-01

2 12EJJ2 1 16E_)1 5 94E-O2

2 88E+00 9 82E÷00 6 65E+00

9 72E*03 4 61E_)2 2 45E_32

2 23E_3 2 28E_)3 3 27E_}3

6 39E_)1 6 93E_DI 7 08E_31

7 71E_33 2 40E-02 1 65E-02

1 88E-01 2 17E*01 2 36E_1

7 13E_3 1 3OE-02 1 17E-O2

3 54E_01 3 62E_1 4 07E_I

I 07E_0Q 1 |2E+00 1 41E+00

2 30E_3 2 00E*03 3 30E*03

2 09EJJ3 4 40E*03 3 56E_)3

3 83E_)1 3 83E_)1

4 33E*O0 4 T2E÷00 6 82E+00

8 69E_)3 3 74 EJ,)2 2 40E-02

1 56E_)3 5 70E-03 3 81E-O3

1 10E+01 1 40E*01 3 01E+01

3 88E_)1 7 55E-01 2 71E÷00

2 32E-O3 1 66E_)3 3 42E_3

2 94E_)3 6 00E_3 4 09E-03

2 63E_3 6 00E_33 3 70E-03

2 57E JJ3 4 92E-03 3 72E_)3

2 09E_)3 5 00E*O3

1 32E_00 4 75E÷0Q

3 21E÷00 I 45E÷01

1 67E_)2 5 79E_02

UCL95
EPC

Lognormal

1 05E÷07 7 55E+0

1 80E_)2 8 40E_)_

2 4QE_)I 2 40E_)1

1 34E+01 1 17E-01

1 21E-O1 2 02E_);

8 38E-03 8 02E*O._

I 46E÷ 10 7 89E+0'

3 Q7E-O2 1 20E_)_

3 67E_)1 3 67E-01

2 10E+01 1 63E_)1

2 95E+03 1 24E*0'

4 18E÷00 6 11E-O_

3 41E+00 4 77E-0_

1 78E_)2 3 78E_)3

8 59E-02 2 22E-02

3 89E_)2 5 68E-03

8 90E_3 2 88Eq33

1 24E-01 1 18E-02

4 10E-O2 1 40E_)

9 86E-O1 3 31E-O2

3 43E-O1 2 35E-O2

1 25E+00 2 62E-01

1 62E÷13 1 27E+O;

4 62E+00 2 06E_)2

I 19E+02 1 45E+0(

2 96E_)2 2 57E_33

1 81E*04 2 31E_)1

4 84E+22 2 64E+01

6 06E_Q2 9 81E-O2

2 44E*00 2 24E÷0(

6 69E÷32 3 60E-02

0 00E÷00 0 00E÷(X

5 59E+00 4 65E-02

7 99E_)3 2 53E-03

3 64E-02 2 84E-02

4 09E_}1 7 43E-02

2 08E_)2 1 03E_)2

3 91E_3 2 53E_)3

9 57E JJ2 6 84E_)2

1 14E÷06 6 32E÷01

I OIE+00 2 94E*O2

4 79E*01 4 35E_)1

6 47E÷00 I 16E_)1

1 02E÷04 9 82E÷0C

9 72E-01 4 61E-02

6 25E_)3 2 23E_)3

7 26EJ31 6 93E_1

1 27E-01 2 40E_)

2 62E_31 2 17EJJ 1

2 38E-O2 1 30E_)2

3 88E_31 3 62E_1

1 30E÷00 12E+O_

5 84E_}3 2 3QE_3

9 99E_3 4 40E_)3

0 0OE*00 3 83E+O1

6 33E÷00 4 72E÷0_

2 5OE÷00 3 74E-O2

7 99E+00 5 70E_)3

9 40E÷OI 1 40E_01

8 96E+37 7 55E_1

7 04E_)3 2 32E JJ3

9 36E_)3 2 94E-03

7 63E_)3 2 63E-03

8 91E_)3 2 57E_)3

5 39E_3

2 12E+09

2 16E+09

4 34E_)2

Section 15 Tables 15-1,2,3,4,6,8,9,1 O, 11.12,13 (rev 1 ) xls]Table 15-9]
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Table 15-9

Exposure Point Concentrations for Dunn Field Offsde Individual Monitoring Wells

Rev 0 MemphJs Depot Dunn Reid RI

Number
Number ol

Location Units Parameter Name of

Analyses Detects

MW51 MG/L TETRACHLOROETHYLENE(PCE) 13 10

MW51 MG/L TRICHLORO ETHYLENE (TCE) 13 13
MW54 MG/L IRON 5 3

MW54 MG/L 1,1,2.2-TE13_.ACHLORO ETHANE 13 4

MW54 MG/I_ 1,1,2-TRICHLOROETHAN E 13 4

MW54 MG/L BENZENE 13 I

MW54 MG/L CARBON TETRACHLORIDE 13 9

MW54 MG/L CHLOROFORM 13 7

MW54 MG,_I_ cm-1.2_HCH LOROETHYLENE 8 8

MW54 MC-,/L TETRACHLOROETHYLEN E(PCE ) 13 6

MW54 MGzL TRtCHLOROE'PrlYLEN E (TCE) 13 13

MW71 MGiL 1.1.2.2-TETRACHLO ROETHANE 4 4

MW71 MG.q_ 1.1.2-TRICHLOROETHAN E 4 3

MW71 MGtI_ CARBON TETRACHLORIDE 4 4

MW71 MG/L CHLOROFORM 4 4

MW71 MG/L CiS-I,2_)ICHLOROETHYLENE 4 4

MW71 MC-/L TETRACHLOROETHYLEN E(PCE) 4 4

MW71 MG/L TRICHLOROETHYLEN E (TCE) 4 4

MW76 77 MG/L 1,1.2,2-TETRACHLOROETHANE 4 4

M'_V76_77 MG/L 1,1.2-TRICHLOROETHANE 4 4

MW76_77 MG/I. 1,2_ICHLOROETHANE 4 1

MW76_77 MGvl. BENZENE 4 3

MW76 77 MG/L CARBON TETRACHLORt DE 4 1

MW76 T/ MGiL CHLOROFORM 4 4

MW76 77 MG/L :=s-1.2-DICHLO RO ETHYLENE 4 4

MW76_77 MG,'L TETRAC HLOROETHYLENE(PCE) 4 4

MW76_77 MGtL ;ans- 1.2-DIC HLOROETH EN E 4 4

MW76_77 MG/L rRICHLOROETHYLENE (TCE) 4 4

MW76_77 MG/L VINYL CHLORIDE 4 2

MW79 MG/I_ I ,I-DICHLOROETHENE 4 4

MW79 MC_L 1,2-DICHLOROETHANE 4 4

MW79 MG.I_ 3ENZENE 4 1

MW79 MG/L 3HLOROFORM 4 4

MVV79 MG/L _s- 1,2_ICHLOROETHYI-ENE 4 4

MW79 MG.q_ rETRACHLOROETHYLEN E(PCE) 4 4

MW79 MG4_ £RJCHLOROETHYLENE (TCE) 4 4

MG/L = mat_grams per hter

UCL = Upper co_fiderme _mlt

EPC = Exposure pe=nt concentm_on

Maximum
Mean

Detected
Concentration

Concentration

1 72E_3 4 00E_)3

6 89EJJ3 1 5OE*02

5 49E_00 1 27E+01

9 10E-03 4 01E_2

2 37E_)3 1 24 EJJ3

2 2.?.E_ 3 3 30E_4

6 14E_3 1 47EJJ2

6 24EJJ3 1 98E-O2

1 51E-O2 3 46E_)2

1 87E_)3 2 0OE_)3

6 14E_02 I 80E_]1

1 38E_1 1.81E_)1

2 69E*03 4 04E_3

3 68EJJ2 5.39E_)2

9 18E4)1 1 0BE+00

9 23E_3 1.15E_)2

6 41E-O3 1 ODES)2

2 02E_1 3 30E-01

2 40E+O0 2 90E+00

4 75E_)3 8.00E_)3

1 60E_3 4 00E_4

2 53E_)3 4 00E_)3

I 65E_3 6 00E_)4

2 48E_)3 4 00E-03

8 80E_2 1 30E_)1

5 75E-O3 1 lOEb2

2.33E+02 3 30E_}2

1 61E+00 2 50E+O0

1 55E_)3 4 00E_4

4 10E_]2 4 80E_]2

5 18E_4 5 60E_4

1 45E-03 4 30E_]3

1.01E_]3 I 70E_]3

2 01E_]3 6 10E_]3

2 53E_)2 3 40E*02

2 IOE_2 2 60E_2

UCL95 UCL95
EPC

Normal Lognormal

2 38E-03 3 20E<)3 1 72E_)3

9 04E_3 1 35E-O2 6 89E-03

1 10E+O1 6 62E+08 10E+01

1 51E_2 7 05E_2 9 10E_)3

3 45E-03 6 32E-03 2 37E_3

3 35E*03 7 32E_)3 2 22E_)3

8 42E_3 1 59E<)2 6 14E_)3

9 07E_3 2 22E_2 6.24E_)3

2 26E_2 4 46E_)2 1 51E_)2

2 79E_33 3 93E_)3 1 87E_)3

8 62E_2 I 11E-01 6 14E_)2

1 88E_1 2 57E_) 1 1 38E_)1

4 48E_D3 4 19EJ31 2 69E_)3

5 08E_2 6 51E-02 3 68E_02

1 17E+00 I 48E+00 9 18E_01

1 17E-02 I 41E=02 9 23E_03

g 61E_03 1 71E-02 6 41E_03

3 24E_1 1 07E+00 2 02E_1

2 84E+00 3 02E+00 2 90E_K

8 52E_)3 I 10E_1 800E_03

4 27E-03 2 66E_'00 4 COE-O4

5 27E-03 4 11E+02 4 DOE-03

4 28E-03 I 20E+00 6 00E_4

4 55E_)3 1 02E_01 4 COE_3

1 46E_)1 9 30E-01 1 30E_) 1

1 06E_2 1 64E+00 1 10E_02

3 52E_2 9 60E-02 3 30E_)2

2 76E+00 1 97E+O1 2 50E+C_

4 26E<)3 9 12E+00 400E_4

5 59E-02 9 81E-02 4 80E_02

5 95E-O4 6 32E_)4 5 60E_04

3 69E_3 6 09E-O1 4 30E_3

1 55E_3 2 48E-O3 1 70E_)3

5 22E_3 2 55E+00 6 10E_)3

4 27E_]2 3 83E+01 3 40E_)2

2 51EJ32 2 66E_2 2 6OE_)2

Secbon 15 Tables 15-1,2,3,4,6,8,9,10,11,12,13 (rev 1) xlslTable 15-9]
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TABLE 15-t0

Toxicity Factors for All Groundwater

Rev. 1 MemphisDepot DuneFieldRI

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

I,I-Dichloroethene

1,2-Dichlomethane

!1,2-Dichlompmpane

Weight-of- Oral SF Inhal SF C Oral RfD C Inhal RfD
Parameter Name Evidence

Class kg-daylmg kg-day/mg mg/kg-day mg/kg-day

C

!Aluminum

_,rsenic

Barium

Benzene

Beryllium

bis(2-Ethylhexyl)phthalate

Bromodichloromethane

Cadmium

Carbon tetrachloride

Chloroform

Chromium (total)

cis-1,2-Dichlomethene

Cobalt

Copper

Dieldrin

Heptachlor epoxide

C

I]2

A

D

A

BI

B2

B2

B1

B2

B2

A

D

D

B2

B2

2.00E-01

5.70E-02

6.00E-01

9.10Eo02

6 80E-02

1.50E+00

5.50E-02

0.014

0.062

1.30E-01

6 10E-03

1.60E+01

9 10E+00

2.03E-01

5.60E-02

1 75Eo01

9 10E-02

1.51E+01

2.70E-02

8.40E+00

0.014

6.30E+00

5.25E-02

8.10E-02

4.20E+01

1.60E+01

9.10E+O0

600E°02

4.00E-03

9.00E-03

3.00E-02

1 00E+00

3.00E-04

7.00E-02

3.00E-03

2.00E-03

2.00E-02

2.00E-02

1.00E-03

7.00E-04

1.00E-02

3.00E-03

100E-O2

600E-02

3 70E-02

5 00E-05

1.30E-05
iron

Lead

Manganese

Mercury

Methylene chloride

Nickel

Silicon

Tetrachloroethene

Thallium

trans-1,2-Dichloroethene

Trichlomethene

Vanadium

Vinyl chloride

B2

D

D

B2

D

C-B2

D

B2

A

7.50E-03

5.20E-02

1,10E-02

7 20E-01

1.65E-03

2.00E-03

6 00E-03

1 54E-02

3 OOE-01

1 40E-01

6 00E-02

2 00E-02

1 00E-02

8 00E-05

2.00E-02

6.00E-03

7.00E-03

3 00E-03

1.40E-03

1.14E-03

100E+O0

1.43E-04

1.70E-03

5.70E-06

5.71E-04

8.60E-05

2.86E-05

1.00E-02

1.43E-05

8.57Eo05

8.57E-01

1 71E-01

2 00E-02

1.10E-01

Notes:

A

B

C

D

SF = slope factor

RfD = Reference dose

kg-day/mg = kdograms per day/mill/gram

mg/kg-day = milligrams per kilogram day

Exceeds Cdteria

Does not exceed Cnteda

Does not exceed Background

No Cntena available & exceeds Background, or no Cnteda or Background available

Section 15 Tables 15-1,2,3,4,6,8,9,10,11,12,13 (rev 1 ).xls[Table 15-10]
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TABLE 15-12

Offsite and Onsite Monitoring Wells

Rev. I Memphis Depot Denn Field RI

i VOCsLOCATION COPCs Detected
OFFSITE INDIVIDUAL WELLS

MW30

MW31

MW32

MW33

MW37

MW40

MW42

MW44

MW54

MW51

MW67

MW71

MW76

MW77

MW80

MW78

MW79

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

NO

YES

YES

YES

NO

NO

YES

NO

YES

YES

YES

NO

YES

NO

YES

YES

YES

YES

YES

NO

NO

NO

NO

YES

SOUTHWEST PLUME YES YES

MW06 I
MW15

MW57

NORTHWEST PLUME YES YES

MW12 I

MW70

MW73

MW75

YES YESNORTH PLUME

MW30

MW31

MW51

MW78

MW29

MW08

MW07

MW02

MWl0

MW03

MW68

COPCs = ChemLcals of Potential Concern

VOCs = Volatile Organcs

Section 15 Tables 15-1,2,3,4,6,8,9,10,11,12,13 (rev 1) xlsWable 15-12]
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Table t5-t4

Remedial Action Objectives for Groundwater

Rev 1 Memphis Depot Denn F_sld RI

Media

Gmundwatar (Onsde)

(D=sposal Area and

Northeast Open Area)

Groundwater (Onsde)

Disposal Area and

Northeast Open Area)

Indoor Air (Ons=te)
3roundwater-to-lndoor

_r)

Groundwater (Offsde)

Indoor Air (Offslte)
Groundwater-to*Indoor

Air)

Land Use

Industnal worker

Residentlat Adu[t

Res_denhal Chdd

,ndusthal

_orkerlRestdent=al Adult

]nd Child

ndustnal worker

Residential Adult

Residentml Child

Industnal worker

Restdenttal Adult

Residential Child

Industnal worker

Remedial Action Objectives (from RI)

Pusks exceed acceptable range of 1 m 10,OOO to

one mlihon and HI exceeds 1 0 due to presence
3f chlorinated VOCs

General Response Actions

Prevent use of groundwater for

potable use/prevent offslte

m=grat=onlremedJate groundwater to

dnnkmg water standards

Rtsks exceed acceptable range of I in 10,0O0 to Prevent use of groundwater for

3ne mdhon and HI exceeds 1 0 due to presence potable use/prevent offsde

_f chlonnatad VOCs m_jratloe/remedtata groundwater to

dnnlung water standards

HI exceeds 1 0 due to presence of chlonnated
_/OCs

_o gropundwater Contamination was tdent¢fied
n tals area of Dunn Fmld

Prevent use of groundwater for

potable use/prevent offstta

m=gret=on/remedlate groundwater to

dnnkmg water standards

No Ac_on

_isks are below 1 m a mdhon, and hazard index No Acbon

(HI) is less than 1 O, for mhalahon exposures

from VOCs migrating to indoor air

R_sks are below 1 In a mdbon, and hazard index No Achon

(HI) is less than I 0, for mhalabon exposures

from VOCs migrating to indoor air

HI m less than 1 0, for mhalabon exposures from No Action

VOCs mlgratJng to indoor a=r

Rtsks exceed acceptable range of 1 m 10,OOO to

one mdhon and HI exceeds 1.0 due to presence

of chlonnatad VOCs

Prevent use of groundwater for

_otable use/prevent offsde

'nlgrehon/remedtate groundwater to

Jnnk_ng water standards

Risks exceed acceptable range of 1 Jn 10,0O0 to _revent use of groundwater for

one mdhon and HI exceeds 1 0 due to presence )otable use/prevent offsde

of chlorinated VOCs _ntgrahoe/remedtata groundwater to

dnnkmg water standards

HI exceeds 1 0 due to presence of chlonnated
VOCs

R_sks are below 1 _na mdl=on, and hazard index

(HI) Cs less than I 0, for inhalation exposures

from VOCs mlgrat*ng to indoor air

=rovent use of groundwater for

)otable use/prevent offslte

"nlgrebon/remedmta groundwater to

Jnnklng water standards

_o Action

Residential Adult Rtsks are below 1 In a mdhon, and hazard index NO Action

(HI) is less than 1.g, for inhalation exposures

from VOCs m_grattng to indoor atr

Resldentml Child HI is less than 1.0, for inhalation exposures from No ACtion

VOCs mtgratmg to indoor air
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16.0 Groundwater Contaminant Fate and
Transport

16.1 Introduction

Understanding the fate and transport of site-related contaminants is important in assessing

how well proposed remedial actions (including no action) may reduce exposure to potential

offsite receptors. This section describes the potential migration pathways, mechanisms for
transport, and behavior (fate) of chemical substances migrating from the site into

groundwater. Previous sections discussed the potential exposure both from direct contact
with chemicals in surface soil and from residual chemicals in soil that affect onslte

groundwater Dunn Field includes numerous disposal pits and trenches. Available
information indicates that only pits and trenches located on the western half of Dunn Field

(the Disposal Area) and an undetermined source near PZ02 are potential sources of offsite
groundwater contamination.

This section presents the following:

• Review of the CSM;

• Description of the properties and migration potential of COCs,

• Description of processes affecting m_gratnon of COCs in groundwater; and

• Description of potential plume migration downgradient of Dunn Field.

16.2 Conceptual Site Model

Dunn Faeld is the only known area at the Depot to include landfilhng activities, and the

majority of the burial sites are located on the western side in the Disposal Area. Installation
records indicate that various types and quamties of wastes were buried in this area. The

wastes have the potential to leach contaminants to groundwater. Based on frequency of
detection and spatial occurrence in groundwater, eleven VOCs were selected as COCs:

Tetrachloroethene (PCE) Trichloroethene (TCE) Carbon tetrachloride (CCI4)

Total 1,2-dlchloroethene 1,1-dichloroethane 1,1-dichloroethene

(total 1,2-DCE) (1,1-DCA) (1,1-DCE)

1,1,2- trichloroethane

(1,1,2-TCA)

Vinyl chloride

1,1,1-trichloroethane

(1,1,1-TCA)

1,1,2,2-tetrachloroethane

(1,1,2,2-PCA)

Chloroform Arsenic

_EACH fREEtq.DROJ_14P-4)71 _:_[ RE_RI_,REV I DL_n F_ELD RI REPOR flSEC/ION 16_SECnON 16 (REV 2) OOC 16-1
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Some of these COCs were not disposed of within Dunn Field, but have formed through

degradation of other COCs. Only 1,1-DCE is considered to have been released from an

offsite source. The highest concentrations of 1,1-DCE have been detected north-northeast of

Dunn Fmld in the vicinity of PZ02, indicating an offsite source area for this compound.

The CSM for groundwater at Dunn Field has a hydrogeological framework of three water-

bearing units: the fluvial aquifer, the intermediate aquifer, and the Memphis aquifer. Logs of

multiple test borings indicate that the vadose zone consists of about 30 feet of loess (silt), 10

feet of sandy clay/clayey sand, and up to 45 feet of sand, gravelly sand, and sandy gravel.

The fluvial aquifer is locally 10 to 12 feet thick and occurs within gravelly sand lithologies
below the vadose zone. Beneath the fluvial aquifer is a conflnmg clay (approximately 70 to

95 feet thick) followed by the intermediate aquifer comprised of up to 50 feet of alternating

sand and clay layers (each layer up to 20 feet thick). Approxunately 75 to 100 feet of

alternating sand, silt, and clay layers (each layer averages 5 feet thick) separate this aquifer

from the underlying Memphis aquifer

Movement of COCs begins with infdtration of rain through contarmnated soil. The
rainwater dissolves the chemicals and carries them vertically through the vadose zone into

the fluvial aquifer (Figure 16-1). Within the fluvial aquifer, the dissolved COCs migrate in

the direction of groundwater flow. Although there is a pervasive downward gradient, the

clay layer that separates the fluvial aquifer from the underlying intermediate aquifer greatly

slows the downward migration of the COCs. In areas west of Dunn Field, test borings

indicate the clay is thin or absent (Figure 2-9). Wherever the clay is thin or absent, COCs

may migrate downward into the intermediate aquifer, and may ultimately reach the

Memphis aquifer (Figure 16-1).

Within the fluvial aquifer, the groundwater flows predominantly to the west/northwest

shifting more north/northwest near MW-54 and MW-76 (Figure 2-12A). A potentiometric

low occurs near MW-40 that is interpreted as an area where the fluvial aquifer is draining

mto the underlying intermediate aquifer. If there is a local opening in the clay layer

separating these two aquifers, then COCs may be able to migrate down into the lower

aquifer.

Below the intermediate aquifer is the Memphis aquifer. The log of MW-67 (total depth: 275

feet bgs) shows 80 feet of alternating clay/silt layers separating the intermediate aquifer

from the Memphis aquifer. A "continuous" clay/silt unit m the area between Dunn Field

and the Allen Well Field (Figure 16-1) would be a substantial barrier to potential migration

of dissolved COCs into the Memphis aquifer. However, if the unit is discontinuous, there is

a possibility that dissolved COCs within the intermediate aquifer could migrate into the

Memphis aquifer and then into municipal wells at the Allen Well Field. There is currently
no evidence that COCs in the fluvial aquifer at Dunn Field have entered the Memphis

aquifer. As indicated in later paragraphs of this section, a "reasonable worst case scenario"

assumes that COCs will migrate from the fluvial aquifer through the lntermedmte aquifer

mto the Memphis aquifer (Figure 16-1).

16.3 Chemical Properties

The physical and chemical properties of chemicals detected in soil and groundwater at
Dunn Field are discussed in Section 6 and summarized in Tables 6-1 and 6-2. This section

_PF_C_IREE'ff'ROJ_14807%_RI REPORT_J_EV1 DUN. FIELORLR_PORT_$ECTION16_SECTION16 (RE',' 2) DOC 16-2
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focuses on the properties of COCs reported in groundwater (Table 16-1). Many of the

properties listed in Tables 16-1 and 16-2 can be used to estimate the relative mobility of a

chemical in groundwater. The property best suited for estimating migration is Kd, the

distribution coefficient (between soil/aquifer matrix and groundwater).

Published Ka values for metals and organic chemicals generally represent the potential
relationship between water and the chemical at the surface of the soil, which is as follows:

Kd -- Cabsorbed/Cwater

Where:

Cat_ort_ = absorbed concentration of chemical on soil/matrix

Cw_ter= concentration of chemical in groundwater

This relationsinp is useful in determining retardation, or the "speed" of the chemical

migration relative to the "speed" of groundwater movement. The use of the retardation
factor is discussed m more detail in Section 16.4.

16.3.t Metals

Inorganic chemicals including metals released to unsaturated soil may migrate if they

become dissolved in soil moisture and groundwater. The process of transporting metals
through the vadose zone at Dunn Field might take many years, due to the generally low

solubility of metals, and their tendency to adsorb to soil. Within the fluvial aquifer,
dissolved metals typically move at a slower rate than groundwater. The estimated
retardation factors for metals m Table 16-1 are all less than 1. True retardation factors for

metals in the fluvial aquifer are difficult to determine because the Kd values may vary

widely in the same soil type, and may vary by orders of magnitude in different soil types
from the same site (EPA, 1996).

Growth of a contaminant plume is affected by both contaminant mobdlty and persistence.

Contaminant persistence is a function of physical, chemical, and biological processes that

affect the chemical as it moves through water. Metals, unlike organic compounds, do not
degrade in either soil or groundwater. Therefore, a plume of dissolved metals is controlled

primarily by the mobility of each metal The mobility of most metals is directly related to

solubdity, pH, and redox conditions The pH of groundwater m the fluwal aquifer ranges from
5.49 (MW-35) to 7.9 (MW-62). Most cationic metals in Table 16-1 (beryllium, cadmium, lead,

manganese, and nickel) show increased solubility at lower (more acidic) pH, whJle anionic

metals (aluminum, arsenic, chrorruum, vanadium) may exhibit the reverse behavior

(Domimco and Schwartz, 1990). Similarly, redox conditions will have very little effect on

most metal ions that occur in a single oxidation state m water (berylhum, cadmium, lead,

and nickel) In contrast, changes in redox conditions may have dramatic effects on the

solubdlty of metal ions that may occur m multiple oxidation states (aluminum, arsenic,
chrom|um, manganese, and vanadium).

In summary, changes m local groundwater chemlstry may enhance or diminish the
solubdity of a metal contaminant In general, groundwater conditions at Durra Field cause
metals to adsorb to soft and to occur at low d_ssolved concentrations. These conditions

_PEACHTREE_ROJ't148071_RI REPORTLqEV| DUNNFIE_DRi REPORT_SECnON161SECTION16 (RL%' 2) DeC 16-3
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indicate that, although metals have been detected in the fluvial aquifer, they are not mobile

and have a very low migration potential.

A recurring issue at the Depot has been the level of alurmnum and iron m groundwater

samples. Distinguishing between evidence of a contaminant release and the natural

occurrence of these metals is important. Stockpiles of bauxite, which is an aluminum ore,

was stored on Dunn Field. Concentrataons of aluminum in groundwater associated with

Dunn Field could be attributed to leaching from former onsite bauxite.

Iron is not a primary constituent of materials handled or wastes disposed of at Dunn Field.

The occurrence of iron in groundwater suggests that this metal is not related to site

activities, based on the following:

Along with other metals detected in groundwater, the dtstribution of iron above

screemng levels in the fluvial aquifer appears to be random. The distribution has no

apparent correlation with process/disposal areas within the Depot.

There is no "plume" of iron relating to groundwater flow directaons. In addition, at

some locations the concentrations are directly related to the turbidity (sediment content)

of the groundwater sample.

Iron is the third most abundant metal in the earth's crust. Natural processes continually

release iron (and other metals) from soil and in groundwater with low redox potential.

The dissolved levels of iron may naturally be very l'ugh.

16.3.2 Chlorinated VOCs (CVOCs)

The principal source of CVOCs in groundwater is releases of chlorinated solvents. As

discussed in Sectaon 14, there are primarily two dissolved CVOC plumes in the fluvial

aquifer at Dunn Field. The Western Plume is the largest, most concentrated of the plumes,
and has two distinct centroids: one m the Disposal Area near MW-73 (northwest portion of

Dunn Field), and the second near MW-15. Consistent with the CSM, the western CVOC

plume extends in the direction of groundwater flow towards the west/northwest The

second CVOC plume is in the northeastern comer of Dunn Field This plume also follows

groundwater flow to the west. Two components of the second plume, 1,1,1-TCA and its

degradation product 1,1-DCA, are the result of an offsite 1,1,1-TCA source near PZ02. Low

levels of PCE and TCE in the second plume appear to be from an unidentified source in the

northeastern comer of Dunn Field (Northeast Open Area).

Releases of chlorinated solvents sometimes create both DNAPL and dissolved plumes. As

discussed above, the CSM of COC migration contains only a dissolved plume. One test for

the presence of a DNAPL plume is CVOC concentrations in groundwater. EPA (1991)

suggests a measured concentrataon equal to I percent of the effective solubility of a

chlorinated solvent is a good indicator of a DNAPL plume. Prior to 2000, maximum CVOC

concentrations in groundwater samples from Dunn Field were orders of magnitude below

this criterion. However, in sampling performed at MW-70 in February 2000, a TCE

concentration of 11,700 _tg/L (>1 percent of TCE solubility) was detected. Since the February

2000 samplmg event, MW-70 has been re-sampled 5 times, with TCE concentrations ranging

from 538 to 4,240 txg/L MW-73 was installed during November 2000 and sampled during

the January/February 2001 sampling event A 1,1,2,2-PCA concentration of 33,000 _g/L was

_'_EAC,Hm,_RO_,I 4807 I'_RLI_'PORT_V 1 DU_ FtELORI REPORT_SEcn_ 16_SECTION16 (REV 2) OOC 16_
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detected and exceeds I percent of 1,1,2,2-PCA solubility (29,000 btg/L). These findings
indicate possible evidence of a DNAPL in the groundwater near MW-70 or beneath Dunn
Field near MW-73.

Another measure of a potential DNAPL plume is solvent levels in soil. Results of extensive

soil testing conducted in the Southeast have suggested that TCE soil concentrations above

225,000 _g/kg are a reliable Indicator of DNAPL (LMES, 1997). In extensive soil sampling in

potential source areas at Dunn Field, only one boring, SBLEE (TCE at 460,000 _g/kg),
exceeded this DNAPL threshold. SoIl boring SBLEE-SB-1 was drilled withm 5 feet of SBLEE

in 2000 and sampled at 5, 34, and 67 feet bgs, with no TCE concentrations exceeding 11.1

_g/kg, In addition, soil samples collected during the 2000 soil sampling event at Dunn

Field were subjected to a shake test using a hydrophobic dye (Sudan IV dye) which turns

bright red in the presence of DNAPL. Although these tests do not indicate the presence of

DNAPL in the soil, historical information (analytical results and disposal information)
suggests that DNAPL may be present in the soils beneath Dunn Field.

16.4 Physical Processes Affecting Chemical Migration

Chemicals dissolved in groundwater typically migrate more slowly than the water. The

retardation factor, R_ is the migration rate (velocity) of the chermcal relative to the velocity
of the water:

Where'

Ra =
Vc=

V=

p=

Rd= Vc/V = I + (Kd#) / _

chemical-specific retardation factor (dimensionless)

average migration rate of chemical (ft/day)
seepage velocity of groundwater (ft/day)

bulk density of aquifer matrix (g/cc) {typically assumed to be 1.67

g/cc (Everett, Wilson, and Hoylman, 1984)}

r/ = total porosity (dimensionless) {typically assumed to be 0.40 (Dawson
and Istock, 1991)}

Ka = chemical-specihc distribution coefficient between soil and water

(cc/g)

The distribution coefficient Ka (Table 16-1) may be measured, or for orgamc chemicals
estimated, from the following:

K_= K_ *foc

Where:

Koc = chemical-specific orgamc carbon pariatlon coefficient

foc = fraction of organic carbon in soil {average value for Dunn Field is

0.002315 for all soft samples analyzed during tlus RI)}

Using estimates of Ka from literature or calculations, the chemical migration rates for site-
related COCs are presented m Table 16-1.

_PF.ACHmEE_PROJ_I48071 _RI REFOR_REv 1 DUNNFIELORI REpORT_SEC_'ION16_ECI_N t6 (REv 2) COC 16-5
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The rate of migration of dissolved COCs in an aquifer is affected by two flow-related

components" advection and dispersion. Advection is transport in the moving groundwater;

the advective rate component is related to the seepage velocity. The advective rate can be

estimated using the seepage velocity of the fluvial aquifer and the retardation factor. At

Dunn Field, the seepage velocity within the fluvial aquifer is estimated to be 0.57 foot/day.

If retardation is negligible, then a dissolved chemical might migrate within the fluvial

aquifer at the rate of 0.57 foot/day or about 210 feet/year.

Plume migration through the aquifer causes dispersion or mixing that tends to spread the
plume. Dispersion sometimes causes contaminants to move ahead of adjacent particles of

water, thus making the plume appear to move more rapidly than the average seepage rate.

Note that dispersion occurs both horizontally and vertically, both along the flow direction

and perpendicular to it. Dispersion may cause chermcals to migrate from 10 percent to 20

percent farther than predicted from advection alone.

As mentaoned above, the retardation factor is used to estimate the "overall" rate of chemical

migration relative to the groundwater seepage velocity:

vc = V/l_

where

Vc = chemical horizontal migration velocity (ft/yr)

V = site-specific groundwater flow velocity (ft/yr)

Ra = chemical-specific retardation factor (dimensionless)

Using an estimated seepage velocity and 20 percent increase due to dispersion, horizontal

migration velocities in the fluvial aquifer were calculated (Table 16-1). The calculations do

not include any effects of degradation of the organic chermcals (see below). As indicated in
the table, the CVOCs are potentially the most mobile compounds m the fluvial aquifer.

Assuming no degradation has occurred, the calculations in Table 16-1 indicate that a CVOC

plume should extend as much as 4,302 feet (0.81 mile) downgradient of Dunn Fteld. These

estimates show that the plume m the fluvial aquifer should not yet have reached the Allen
Well Field, which is about 1.5 miles from Dunn Field.

16.5 Natural Attenuation

Biological and chemical processes can degrade plumes of chlorinated solvents. The

calculations presented in Table 16-1 suggest that the CVOC plume should extend up to 0.8

miles downgradient of Dunn Field. The fact that the plume is only about one-fourth of this

length is partly attributed to degradation of the CVOCs. Flow boundary conditions located

west and southwest of Dunn Field in the fluvial aquifer also effect CVOC movement. The

confining clay surface below the fluvial aquifer in this area rises and creates low saturated

thickness conditions, which are reflected in the westernmost sentry wells. A thinning of the

aquifer would cause a retarding effect on plume migrataon.

Both aerobic and anaerobic biodegradataon are important transformation processes for

CVOCs m natural water systems and soil (Wtedemeler et al., 1999). Considerable research

has been done on the degradation mechanisms and pathways for this class of compounds.
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Although several degradation pathways could occur for these constituents, the following

pattern appears to be the primary pathway for degradation under anaerobic conditions:

PCE .... > TCE----> DCE----> vinyl chloride-----> ethene .... > ethane

The most practical method to evaluate biodegradation is to measure the concentration of

CVOCs and their metabolites or biodegradahon byproducts within the contaminant plume.

A typical pattern is maximum PCE and/or TCE concentrations in (near) the source area,

with elevated DCE concentrations (consisting mostly of czs-l,2-DCE) in and just

downgradient of the source area (Vogel, 1994, Wledemeier et al., 1999). Vinyl chloride

concentrations may occur along the entire plume length, with the highest concentrations

likely to be found near the downgradient end of the plume. If vinyl chloride is being

reductively dechlorinated, dissolved ethene (and possibly ethane) will also be measurable in
downgradlent parts of the plume

Data collection and analysis to support monitored natural attenuation (MNA) was

implemented at the Depot during quarterly sampling events. Selected MNA parameters

were collected for screening purposes during the March and October 1998 sampling events.

The results of the 1998 study indicated that a more complete MNA study of the fluvial

aquifer across Memphis Depot should be completed. The follow-up MNA study, which was

originally published in the 2000 RI report for the MI, is presented in Appendix A-1. The
following paragraphs discuss the findings of the 1998 and 2000 MNA studies.

16.5.1 1998 MNA Results

During the March 1998 and October 1998 groundwater monitoring events, natural

attenuahon parameters were measured from wells installed at Durra Field (Table 16-2). The

MNA measurements indicated that biodegradation was not a dominant physical process m
the fluvial aquifer. Certain observations, such as the presence of cis-l,2-DCE associated with

PCE and TCE, indicated blotransformahon of PCE and TCE. The geochemical conditions in

groundwater did not indicate a reductive environment, but reductive conditions appeared

to occur in the soil column. The lack of detectable vinyl chloride in the groundwater plume
indicated that vinyl chloride was degradmg within the fluvial aquifer. The results also

indicated that reductive dechlorination was occurrmg in the fluvial aquifer, but possibly at
low rates.

16.5.2 2000 MNA Results

The 2000 MNA study was conducted to assess the rate of reductlve dechlorination within

the fluvial aquifer. The work was performed at Dunn Field on March 20 through 24, 2000, in

accordance with the Sampling and Analysis Plan for Evaluation of Biodegradation of VOCs

in Groundwater at the Memptns Depot (CH2M HILL, March 2000). Data were collected to

allow apphcation of the Wiedemeler et al. (1996) protocol to confirm the biodegradation

potential within the fluvial aquifer associated with Dunn Field, as required in the screening

step of the EPA Region 1V Natural Attenuation Guidance (USEPA, 1998). The document

was rewsed in 2001 based on comments recewed in the final Remedial Process Opt_mzzation

report (Parsons, 2001). Worksheets based on the Wledemeier protocol with detailed

descriptions of all of the monitoring wells are located in Table 12 of Appendix A-1 A
summary of the Wiedemeler scores is included below:
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Monitoring Well
IDunn Field)

MW-46

MW-71

MW-15

MW-31

MW-35

MW-54

MW-70

MW-40

Total Interpretation
Score

4 Inadequate evidence for biodegradation of chlonnated orgamcs

4 Inadequate evidence for biodegradation of chlorinated organics

8 Limited evidence for biodegradation of chlorinated organics.

9 Limited evidence for biodegradation of chlorinated organics.

9 Limited evidence for biodegradation of chlorinated organics.

10 Limited evidence for biodegradation of chlorinated organics.

10 Limited evidence for blodegradation of chlorinated organics.

14 Limited evidence for blodegradation of chlorinated organics.

In summary, the MNA study showed that although CVOCs at Dunn Field are undergoing

reductive dechlorination, the process is limited and localized. As a result, TCE comprises

the majority of the CVOC contamination throughout most of the plume.

16.5.3 Biodegradation Rates

The 2000 MNA dataset was used to estimate the first-order biological rate constants. Details

of the methods are provided in Appendix A-1. Two approaches - the normalization method

and the Buscheck and Alcantar (1995) method - may be used to calculate the first-order

biological rate constant for a steady-state plume. The normalization method uses inorganic

compounds (chloride) as conservative tracers to allow the measured contaminant (CVOC)

concentrations to be corrected for the effects of dispersion, dilution, and sorption. The

Buscheck and Alcantar method uses regression analysis of concentrations in a CVOC plume

to determine the rate constants. The latter method was used for all of the CVOCs modeled

in Section 16.6 below.

The first step for the Buscheck and Alcantar (1995) method involves plotting known

concentrations for the CVOC versus the distance downgradient of the source, and

calculating the slope of the regression line for these points (Tables 16-3A through 16-3H).

The monitoring wells selected for this method are assumed to be within and downgradient

of the source area, and located within a groundwater flow pathway. Once the slope is

calculated, the following equation is used to calculate the first-order biological rate constant:

2= v_ ([1_2_(m)]2_1)
4G

Where"

2=

V¢ =

first-order biological rate constant

retarded contaminant velocity in the x-direction
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0:= dispersivity

m = slope of line formed by making a In-linear plot of contaminant concentration

versus distance downgradient along flow path

Using the Buscheek and Alcantar (1995) method, estimated first-order rate constants and

half-lives for PCE, TCE, 1,2-DCE, 1,1-DCE, 1,1,2,2-PCA, CCI4, and chloroform were

calculated for the Dunn Field plumes. This method assumes no continued input from source
areas. The normalization method was used to estimate the hrst-order rate constant and

half-life for TCE only (Appendix A-l): Both of these methods assume the source term is not
constant.

Data Set for Normalization Method

COC X (per year) Half-Life (years)

TCE 0.093 - 0.199 3.5 - 7.5

Buscheck and Alcantar Method (1995)

COC _, (per year) Half-Life (years)

PCE 0.12 6.0

TCE 0.21 3.4

1,2-DCE 0.14 5.1

1,1-DCE 0 15 4.6

1,1,2,2-PCA 0.26 2.7

1,1,2-TCA 0.32 2.1

CCI4 0.057 12.2

Chloroform 0.58 1.2

16.6 Potential Plume Migration

A groundwater extraction system (see Section 14) operates along the western perimeter of
Dunn Field to provide a hydraulic barrier to offsite migration of CVOC plumes in the fluvial

aquifer. Data evaluated since network start-up show the system has been effective m

reducing VOC concentrations m some offslte monitoring wells. However, a remdual offsite

plume is not captured by the extraction system. Downward leakage from the fluvial aqmfer

to the underlying intermediate aquifer may allow the offsite CVOC plumes to reach the

Memphis aquifer; once within the Memphis aquifer, the CVOCs are expected to migrate
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toward the Allen Well Field (Figure 16-2). The Allen Well Field consists of 33 wells in the

Memph*s aquifer, each pumping approximately 1,000,000 gallons per day (MLGW, 1999).

This subsection discusses calculations used to evaluate potential plume impacts on water

supplied from the Allen Well Field. The calculations assume the closest opening in the

confining clay unit beneath the fluvial aquifer is located northwest of Dunn Field at (or

near) MW-40. Plume calculatlons were performed using well-estabhshed transport models:

BIOSCREEN (Air Force Center for Environmental Excellence [AFCEE], 1997) and

BIOCHLOR (Air Force Center for Environmental Excellence [AFCEE], 2000). BIOSCREEN is
able to simulate 2-dimensional advectaon, dispersion, and adsorption, plus both anaerobic

and aerobic decay of organic contaminants in groundwater. BIOCHLOR has the same

abihtles as BIOSCREEN, but is also able to simulate sequential degradation of PCE to TCE

to DCE to vinyl chloride. BIOSCREEN and BIOCHLOR were selected for thetr ability to

provide a bounding transport calculation without extensive data. This approach is necessary

because only limited hydrogeological data are available for the Memphis aquifer near Dtmn
Field.

The model calculations were based on the following:

1. Estimates of biodegradation rates for parent compounds (PCE, PCA) and

compounds not in the degradation sequence (1,1-DCE, CC14 and chloroform). All

biodegradation rates used in the models were calculated using the Buscheck and

Alcantar (1995) method;

2. Estimates of fluvial and Memphas aquifer parameters (hydraulic conductivity,

effecttve porosity, hydrauhc gradient, and dispersivity) are based on available area-

specific and published data;

3. Estimates of the location and geometry of the opemng in the confining clay near
MW-40;

4. Stepwise estimates of CVOC concentrations in the fluvial aquifer that would be

available to migrate down into the Memphis aquifer at the openmg in the confinmg

clay;
5. An average TOC within the fluvial aquifer (0.0046 g/g) deterrmned from six soil

samples collected during the 2000 DNAPL investigation at Dunn Field, and

6. A model domain assumed to be 2,000 feet wide by 12,000 feet long.

16.6.1 Potential CVOC Migration in the Fluvial Aquifer

The transport of CVOCs from Dunn Field to the opening in the confining clay at MW-40

was modeled using both BIOSCREEN and BIOCHLOR. The BIOSCREEN model was used

for 1,1-DCE, CC14, and chloroform. Biodegradatton rates for these compounds were

determined using the Buscheck and Alcantar method (Tables 16-3A through 16-3H). The

BIOCHLOR model was used for PCE and its degradation products (TCE, 1,2-DCE, vinyl

chloride) and for 1,1,2,2-PCA and its degradation products (1,1,2-TCA, 1,2-DCE, vinyl
chloride). The source of CVOCs in the fluv*al aquifer was represented by a constant source

500 feet wide and 12 feet deep.
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The fluvial aquifer parameters used in the models are presented m the following table:

Parameter Value

Hydraulic

Conductivity

Hydraulic Gradient

Porosity

Blodegradation
Rate and Half-hfe

PCE Retardation

Factor

TCE Retardation
Factor

8.5 ft/day

0.0085 ft/ft

0.011 ft/ft

0.3

Contaminant

Specific

3.75

2.74

1,2-DCE 2.13

Retardation Factor

1,1-DCE 2.13
Retardation Factor

1,1,2,2-PCA 3.75

Retardation Factor

1,1,2-TCA 2 74
Retardation Factor

CC14 Retardation 2.25
Factor

1.90Chloroform

Retardation Factor

Basis

Based on the geometric mean from slug test data at
Durra Field presented in Figure 2-13.

Hydraulic gradient between MW-73 and MW-79.

Hydraulic gradient between MW-15 and MW-54.

Estimated for a clean sand aquifer.

Calculated for parent compound using the Buscheck

and Alcantar Method (1995). Rates for degradation
products determined from model calibration. See

Tables 16-3A through 16-3H.

Tables 16-3A through 16-3H.
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BIOCHLOR was used for the ethene and ethane groups because it can simulate transport

and biodegradation of CVOCs from parent to daughter compounds. BIOSCREEN was used

to simulate transport and biodegradation of compounds that are not modeled by
BIOCHLOR. For each model, estimated distances were calculated for each constituent from

its source area to the opening m the clay (Figure 16-3) as follows:

Compound Estimated Distance to

Opening (feet)

PCE, TCE, 1,2-DCE, 1,1,2,2-PCA 2,100

(MW-15 to MW40)

CCI4, Chloroform 2,400

(MW-73 to MW-40)

1,1-DCE 3,200

(PZ-02 to MW-40)

Contaminant concentrations within Dunn Field have been greatly affected by recent

groundwater remediation activities. Therefore, offsite concentrations were used to estimate

initial source area concentrataons. The following concentrahons were used m BIOSCREEN

or BIOCHLOR to represent source areas:

Compound Estimated Source

Concentration (_g/L)

PCE 300

TCE 11,000

1,2-DCE 100

1,1-DCE 150,000

1,1,2,2-PCA 33,000

CC14 70

Chloroform 25,000

Each model was calibrated to recent groundwater concentrations based on an assumed

initial release occurring in 1946 (55 years of plume migration). During model calibration,

source area concentrations were modified to produce output that matched current

groundwater concentrahons. All calculated biodegradation rates approximately matched

known groundwater concentrations except 1,1,2,2-PCA. This biodegradation rate grossly

overestimated the known concentration at MW-79 by approx:mately 300 _tg/L Therefore,

the rate was modified to indicate a more reducing environment After the model was

calibrated (matched current concentrations), it was used to estimate maximum

concentrahons that m:ght reach the opening in the clay near MW40. If estimated
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concentrations for a constituent equaled or exceeded EPA groundwater MCLs, then those

concentrations reaching the breach were used as the initial concentration (source) inputs for

modeling plume migration in the Memphis aquifer

The model inputs are presented on Figures 16-4A through 16-4E. Plots of CVOC

concentrations calculated along the centerline of the plume from the source area to the clay

opening are shown on Figures 16-5A through 5D. Estimated concentrations of each CVOC

reaching the opening are shown below.

COC Model MCL Maximum Years to Years to Reach

(_g/L) Concentration Reach Maximum

at Opening Opening Concentration at

(_g/L) Opening

PCE BIOCHLOR 5 19 22 87

TCE BIOCHLOR 5 5 20 60

1,2-DCE BIOCHLOR 70 1 26 30

1,1,2,2-PCA BIOCHLOR NA* ND NA NA

1,1,2-TCA BIOCHLOR 5 ND NA NA

1,2-DCE BIOCHLOR 70 ND NA NA

1,1-DCE BIOSCREEN 7 25 51 91

CC14 BIOSCREEN 5 4 38 56

Chloroform BIOSCREEN NA* ND NA NA

NA Not Apphcable
* No MCL Estabhshed
Bolded estimates exceeded MCL

As indicated in the table, the models predict that only PCE, TCE, and 1,1-DCE may equal or

exceed their respective MCL at the opening in the clay. All other CVOCs were predicted to

be below detectmn limits. PCE and TCE would be transported to the opening within about

22 years. PCE and TCE would not reach maximum concentrations (of 19 and 5 _g/L,

respectwely) until approximately 90 and 60 years, respectively, after introduction to the

fluvial aquifer. 1,1-DCE would reach the opening m approximately 50 years, and obtain a

maximum concentration of 25 _tg/L at approximately 90 years.

16.6.2 Potential CVOC Migration in the Memphis Aquifer

The potential transport of CVOCs in the Memphis aquifer was modeled using both

BIOSCREEN and BICHLOR. Groundwater flow and transport parameters used m the

models for the Memphis aqmfer are tabulated below:
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Parameter Value Basis

Hydraulic

Conductivity

Hydraulic
Gradient

Porosity

Longitudinal

iDispersivity
Horizontal

Dispersivity

259 5 ft/yr
0.024 cm/sec

0.00319 ft/ft

Based on the maximum published transmissivity

measured m the Memphis aquifer - 53,500 ft2/day -

and an aquifer thickness of 800 ft. Transmissivity data

from Parks and Carmichael (1990).

Measured from the potentiometnc surface map of the

Memphis aquifer, late summer-fall 1988 (Parks, 1990;

Plate 3). A 40-ft drop in head was measured over a
distance of 12,540 ft to the east of the Allen Well Field

0.3 Estimated for a clean sand aquifer.
54.9 ft

120.0

5.5 ft

12.0

PCE Retardation 3.75

Factor

TCE Retardation 2.74

Factor

1,2-DCE 2.13
Retardation

Factor

2 131,1-DCE
Retardation

Factor

Calculated by BIOSCREEN for a plume 9,700 ft long.

Calculated by BIOCHLOR for a plume 12,000 ft long.

BIOSCREEN default of 1/10th of the longitudinal

dispersivity.

BIOCHLOR default of 1/10th of the longitudinal

dispersivity

3ame factors as for fluvial aquifer (Tables

16-3A through 16-3D).

Due to lack of data, biodegradation rates within the Memphis aquifer were assumed to be

20 percent of the rates calculated for the fluvial aquifer. Assuming low degradation rates is a

conservative approach to estimating plume migration. Actual degradation rates within the

Memphis aquifer would hkely be higher due to the anaerobic condinons in the aquifer. The

following degradation rates were used in the models:

Compound Estimated Biodegradation Estimated Half-life for the

Rate for Memphis Aquifer Memphis Aquifer

O/year) (years)

PCE 0.023 30.0

TCE 0 041 17.0

1,2-DCE 0.027 25.5

1,1-DCE 0.023 30.0

The model inputs for the Memphis aquifer are shown on Figures 16-6A and 16-6B. The
source of CVOCs to the Memphis aquifer was represented as a "constant" source 500 feet
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wide and 50 feet deep. Sensitivity analyses were performed to evaluate the uncertainty of
the source area (clay opening) dimensions. Increasing the width of the source from 500 to

1,000 feet did not increase the calculated centerline concentration (assurnmg biodegradation

is occurring) of PCE, TCE, and 1,1,-DCE at the Allen Well Field. Increasing the depth of the
source area to 200 feet also had no effect.

Plots of VOC concentrations calculated along the centerline of the hypothetical groundwater
plume from the clay opening to the nearest Allen Well Field pumping well are shown on

Figures 16-7A. These figures suggest a PCE plume may rmgrate to the nearest pumping well

(approximately 9,700 feet) after 57 years, and reach a maximum concentration of 0.001 I_g/L

TCE at detectable concentrations probably will not reach the Allen Well Field The

BIOSCREEN models indicate that 1,1-DCE may migrate to the Allen Well Field in about 72

years; and a maximum concentration of 0.002 _tg/L may occur within about 82 years. The

models predict that none of the CVOCs would exceed their respective MCL at the nearest
pumping well within the Allen Well Field.

16.7 Evaluation of Assumptions

The plume migration models are based on very conservative assumptions and, in all
likelihood, provide gross overestimates of future CVOC concentrations. The effects of the

assumptions are discussed below.

• The models assume that a "source" concentration for the PCE, TCE, 1,2-DCE, 1,1-DCE,

1,1,2,2-PCA, CC14, and chloroform is sustained indefinitely within the fluvial and

Memphis aquifers. This assumption ignores biodegradation that would occur within the

intervening intermediate aquifer. This is an extremely conservative assumption

regarding potential concentrations of CVOCs in the Memphis aquifer

• The models assume the CVOC source is located within Dunn Field and does not

migrate. This assumption ignores a mobile source, which would decrease the travel

distance of the dissolved plume from "source" to breach; thus decreasing travel time

and possibly lncreasmg the CVOC concentrations reaching the breach.

• The models assume CVOCs migrate directly from the fluvial aquifer into the Memphis

aquifer. In reality, CVOC concentrations should decrease during transport withm the

intermediate aquifer, possibly at the same rates that they decrease within the fluvial

aquifer. Ttus is considered an extremely conservative assumption about potential
concentrataons of CVOCs and travel time to the Allen Well Field.

The models assume very low degradation rates for CVOCs within the Memphis aquifer.

If biodegradation rates were set m the model equal to those of the fluvial aquifer, no
constituents of the VOC plume would reach the well field. This IS considered a

reasonably conservative assumptaon about CVOC transport within the Memphis
aquifer.

The models assume the most significant and applicable down gradient breach or

"window" in the upper clay confimng unit beneath the fluvial aquifer to the lower

intermedmte aquifer is located northwest of Duma Field at (or near) MW-40. This

assumption is based on the fact that the highest concentrations of the groundwater
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CVOCs are migrating from Dunn Fteld in a northwest directmn toward this location.

There are two other known breaches m the upper clay confining unit One breach _s
located to the west of Dunn Field near MW-43 and the other breach is located to the

south near MW-34 (see Figure 16-2) The locations of these breaches or "windows" were

not included as assumptions m the transport models, l lowever, these breaches are

important elements of the CSM and there is the potential for contaminant migration into
the mtermethate aquifer and Memphis aquifer at these locations.

The results from the model suggest PCE, TCE, and 1,1-DCE in the fluvial aquifer at Dunn
Field will not adversely affect the water supply wells at Allen Well Field. Nonetheless,

momtoring of potential VOC contamination within the intermediate aquifer as part of the

onsite and offslte groundwater remedy would be required to be protective of the Memphis
aquifer. Early warmng from groundwater monitoring would allow time to implement

additional remedial strategies to protect the water supply at the Allen Well Field

16.8 Summary of Findings

EPA models, BIOSCREEN and BIOCHLOR, were used as conservatwe approaches to
estimate the movement of COCs from the source area at Dunn Field to the Allen Well Field.

Two scenarios were used to model this pathway: (1) transport from source area to a breach

in the confining clay below the fluwal aquifer near MW-40 and (2) transport from the breach

to the Allen Well Field assuming the fluvial aquifer _s connected threctly to the Memphis
aquifer. During the first scenario, the fate and transport of PCE, TCE, 1,2-DCE, 1,1-DCE,
1,1,2,2-F'CA, CC14, and chloroform were modeled and maximum concentrations were

calculated at the breach for each conshtuent PCE, "ICF, and 1,1-DCE were the only

constituents that had concentrations equal to or exceeding EPA MCLs; only these
constituents were used m the second scenario Maximum concentrations at the breach occur

after 87 (19 I,tg/L), 60 (5 p.g/1.), and 91 years (25 _tg/1,). The_e maximum concentrations

were used as mitml inputs within the Memphis aquifer Using conservative estimates of
natural attenuahon rates, only PCE and 1,1-DCE reached the closest Allen Well Field

pumping well above detect|on IHmts but still below the EPA MCLs of 5 and 7 p.g/L,

respectwely; max=mum concentrations would not occur at the pumping well for at least 57
years for PCE and 82 years for 1,1-DCE after VCK's entered the Memphis aquifer The model
results strongly suggest the VOC contamination at Dunn Field will not affect the wells at
Allen Well Field

Momtoring for VOCs within the intermediate aquifer at Dunn Field would be useful m

providing early warning m the event that the Memphis aquifer were to become
contaminated
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Tzble t6-2

Summary of t998 Natura_ A_enuabon Parameters

Rev I Mem Js De ot Dunn Fle_ RI

Sh_ed areas represent wslls CoRtalnl_ o3nceflttabon$ of dlSSO_ed VOCs

Blank (:ells r_resent u_detected parameters

hc = ['*ot cotlecteci

b = b_Eed

p = pumped
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f) Seepage v¢_oc_ ('/.) = ((HyJ, au/Ic Gradlenf "P_drau[.c Conducav_.VEFecP_e Po:ox_ty)

Hydraulic Gr_lientl'--'_'_ p./ft (MtN_73 to MW*79)

Hydra_JLIC Co_dLictMty +_ ft/daY (Georn_cr_ Mean slug test ¢_ata at Durra R_d (F_Jnl 2-13))
Effective POfO_Iy

Seepage Vek_xdt-/ ft/day

2)Ref;_rded Velocity of PCE (R) = 1 + K_ (mY 9) * C_ganic Mafia" Content (g/g) "Bulk Oensffy (g/cm _) / pomslfy (nd/m 0

(PCE) Koc._m[/g

Organic Matter Co_ten_ g/g

Bul_ Oe_slty gk:m3

Effecthe Po¢o_ty mgml

Retarde_ Velodty (R)

3) PCE Vek:<_ (v °) = V, / R

PCE velocity (v¢) 1_"_3_lVday

4) Slope of ttne formed i_y the _n.ttnear plot of contamlnanl concentm_on vs. d/stance downgradkmt ¢dong i!bw path (m)

Slope o_ Line (m) _"'_--_ (n_l) / R (y=be _' )

5) DIspe_vlly ((_) Assume 10% of the F4ume _ong_h

D_spersMty (0_) [""i_ _

_) F_t-Or_r Bk_cal Rafe Co_ar_ for PCE f _ ) = ((v e/(,_" _,))'({ _._" _ ,'(m)Iz-1))

• . per day
_- _ year

7) Ca/cula/_g haif41fe (t _ ) = (in 2J ;_)

(Estimated using PCKOCW_N vl 66 soRwaro (2000 U S EPA))

TOC VaJues for Fluvial A_uffer Dunn Field

Sample Lock,on TOC (mq/kq :)_ Weiqht)

MW-40 4,760

MW*42 2,220

RW-I 5,400

RW-2 4,000 ;

RW-lb 2,400 I

RW.la 1,200 I

SBLCA_SB-2-90 900 I

$BLCA_SB-._87 3,600 I

SBLCA_SB-_88 < 60 U I 30 •

SBLCA-SB-g-87 < 2()0 U I 100

SBLCA_SB- 12_0 5 30,600 I

SBLEE_8-1-74 < 500 U I 250

•/_$ur_ e _raSon is 1/2 of dotoCtJO:l _b111t.

Average _g/gmg_g
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Tab_ 1_

TCE B_ociescaCttkm R,ttN for Dunn Field

Buscheck =nd/dcantu Ikdhod

Rev 0 k_np/n C_¢t gcr_ F_ PJ

Source Sample Oate Janu_ry/Fel:vumy 2001

_l_gWe/I T _N-73 T MW-77 f_N-76 _-79
Cone_ (re__) 2 S 0 84 0 O26

D_ D_n_r_l_nt (feet) 360 600 1485

Regression of TCE ConcentraUons vs. Distance

10 ] y= 10 069e =°°¢_

I _ R==o 9_3

001 !

O 200 400 600 800 1000 120Q 1400 1600

Distance Downgradle_t (feet)

Catculatloct of Flint Order Decqy

1) Seepage Velocity (I/=) = ({Hy,draultc Gradient * _u_ Coo4_)/E,';ecgve Poroclfy)

H_¢a tdlc Gradient [_11 (MW-73 to MW-79)

Hydraulic ConductNIty _Nday (c,eon'*d_ Mean =klg te_ daub at Duns Reld (F_gure 2-13))
EffectJve Poro_l¥"

Seepage Veloctly R/day

2)Refa,'ded Vek_ ol TCE (R) = I + K_ (mt/g) * Organ/c Maffer Co_tant (g/gJ • Bulk Density (9_m 3)/poro_ (mYn_

(TCE) Koc _mJ/g

Orgar_c Matl_ ContenL g/g

Bulk Densely (g/ore3)

Eff_ Porosity m_'ml

Retarded Vek)c_y (R)

3) TCE _OCI_ (v , ) = V. / R

TCE ve4oaty (%) _fl/day

4) Stope of twe formed by u;e Ir_rmor pJot of conmndnant o_cenlrat;o_ vs distance downgradlent atong IPJW path (m)

Site Of Line (m) r-_] (mg/1 / ft) (y=be m)

5) Oispersktty (o_ Assume 10% of the pl_e length

6)Rmt.Or_ert_loto#c#RaleConstamfo_tCE (_) =((v=/(_"_,))'(/_.Z" <=.(m)l_._))

_, _p_r year

7) ca_cutatlng hatl41fo (t _z ) = (_ _J_)

(Estimated using PCKOC_N vl 66 sol'are (2000 U S EPA))

TOC V_ues Ic_ Fluvial A_v_for Ounn Field

5amp_ LCCa_ TOC (mq_l Dnf Welqht)

MW_40 4,760

MW*42 2,220

RW-1 5,400

RW-2 4,000

RW-_b 2,400

RW-la 1,200

SBLCA-,$_-2+90 900

$BLCA-SB_3_7 3,600

SBLCA*SB_-_88 < 60 U 30 '

SBLCA-SB-9_87 < 200 U 100

_ULCA_SB- _2-80 5 30,600 iSBLEE-S_-1-74 < 5_ U 25(I

• ASSure* oo_ntr _Jon is 1/2 of dete_ limit

Average mg/kg
_g/g
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"rable 11-3C

1,2JDCE Giodegradatlo. Ratel for Dunn Field

B_¢;lerA and AMantar Metlmd

Rev 0 k_mFA_ Depot _ Fbfd R/

Source Sampks Oate JanuaP//February 2001

Monitoring Walt I MW-73 I MW-77 MW-76 MW-79

Co_centrauon (mg_.) I I 0 163 0 045 0 OO83Distance Down-grad.ant (feet) 360 600 1485

Regression of DCE Concentrations vs Distance

0,
W

001

0001

0

y = 0 289e _°_"

R2 =0 9427

200 400 600 800 1000 1200 1400 1600

Dts_nce Dowz_r=dZent (feet)

Calculation of First Order Oecsv

tJ See_e V_oc/fy (V.) = ((H.,ct,a _'/c Gn_ent "H./drau_ Conducth, P/)4_,'rec_ _)

Hydraulk: Gradient _ft_ (MW*73 to MW-79)

Hydrau_c Co¢_uctMty _P/day (_ M_lmn =dug tF,IN data =d O¢l_1 Field (F_uce 2.13))
Effective Pomslly

Seepage Vek)dty R/day

2)Retarded Vekxlty ol DCE (R) = 1+ K= (mYg) "Organic Matter Content (g/g) * Bulk Dens,_y (g/cm _)/pon:_tty (mYml)

(OCE) Koc _nd/g

Ot'ga_c Matter Contont g/g

Bulk De nslty (_/_3)

Elfectp, e Poto_ty ml/ml

Retarded Velodly (R)

3) DCE velocity (v_) = V, / R

DCE velocity (vc) _1 ft/day

4) Slope c/t_e formed by the In#inear plof of contaminant c_ncenttaUon v_ distance downgradtent atong _ow path (m}

Sk_pe of Une (m) j'_"_(m_t I ft} (y=be _" )

5) [Nspe_:_lly (¢.J Assume 10% of the plume length

6) Fhl-O,_r alotog¢_ Rale Constam fc_ DCE (1) = ((v J(4" =, 1) °ff1-2" =, "(m]/_ - _1)

X per clay
_._per year

7) CaZcolatlng _t_4de (_ ,_ ) = (In z/ _)

(Es_matad us'ng PC_IN vl 66 soil_.a re (2000 U S EPA))

TOC Values for F;uvlat A_ulfor" Ounn Field

Sample LocalJc_ I TOC _mf:_¢ Dr t'Weight 1

_0 4.760

VhV_2 2.2"20

_W-I 5,4CO

RW-2 4,000

_W-lb 2,400

_W-la 1.200

_8LCA_8-2_O 900

_6LCA-SB-3-87 3.600

_BLCA-SB-5*88 < 60 U 30

3BLCA_B-_87 < 200 U 100

;BLCA,.SB-12_0 5 30,600

;BLEE-S_-I-74 < 500 U 250

• ,¢_SUItltloonoBntratk_ is 1/2 of detec_o, limit

Average _g/gmg_g
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TIblt lS-3D

t.t -OC E _lod_lracl_Lo. Ra_I_ _- Dun_ F_ld

Busc'mi_k Ind AIcantal Method

RIv 0 Aim* _n Fm_ _f

Sounze Sample Date January/Feblualy 19_

Monitoring Well I PZ-02 I MW-29 MW-98
Conce_traSon (rag/L) 170 21 22

Distance Oown_gr adlent (feet) 0 700 1000

Regression of 1,1-DCE ConcentraUons vii Distance

y = 149 98e =°_°°=_

R= = 0 9034

11 .....

200 400 600 80_ 1000 1200

OleRanc* Downgradlent (feet)

CiIcutation of First Orc_f Decay

fJ Seepage Ve_c/fy (V.) = ((H_ra_Jc Gradient "Hyo_#c C_.duct, vm/yEffsct_we Porosity)

Hydraulk: Gradient I_ "_-_" _ 111_ (MW-73 to MW-79)

HydrBull¢ Conductivity _N/daY (_c Mean _,_g te_ data at DU_ Rekl (Fbgum 2-13))
Effective PorosJty

Seepage Velodty Wday

2) Retarded Velccl_ c*f 1, f -DCE (P_ = 1 ÷ K _ (mYg) "(_gardc Malter Content (g/g) "Bulk Density (g/cm •)/porosity (mYm_

(t,I-OCE) Koc_mUg

O_ganic Matter Content gfg

Bulk Dertmly (gJcm3)

Effective Poro_]_/ ml/ml

Reta,,_ad Velodly (R)

3) 1, f _CE vmGc_y (v _) = v _ / R

1.1-DCE ,,ek_ty (v_),l_"_'_ _/day

4) Slope of lme fon'_ed by the lr_lnear p_t of o_ntandnant ooecentraUon w d_tance downgradlent along fow path (m)

Slope _ Une (m) I_'-_ (m_l I ft) (y=ber_

5) Dtsperslvi_y (_,) Assume 10% of _e 1:4ume Jength

e) P,r_-Orcier e_ca/ Ral, Constant for _, _.OCE (,¢; = ((v j(,P _, )) *ff_-_" _, • (.1)1 _ . O)

_. P_ day

7_ Catcutating hm741fe (I _a) = fin 2/ _J

(Estimated using PCKOCW_N vl 66 sonwate (2(_O U $ EPA))

TOC V_ues for Fluvial Ac[u_fer Dunn Field

Sample LocaUc_ TOC (mo]_ _' Welahtl

MW*40 4,760

MW42 2,220

RW-1 5,400

RW-2 4,000

RW-lb 2.400

RW-la 1.200

SSLCA_B-2-90 900

$BLCA_B-3.87 3,600

$SLCA_SB-5*88 < 60 U 30 '

SBLCA-SB-g+87 < 2_ U 100

SSLCA_SB-I 2-80 5 30,600

5BLEE-SB-1-74 i < 500 tJ 250

•/_sume oon_ntra_ is 112 of dstecbo_ lh_ff,

Average _g/grnC_g
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TaMe 1S-3E

t,1,22_=CJ481ed_radaLtcm Rat=,= for _u_n Fi*ld

E_ ,ind Nc_mt=r Methed

Source Sample Date January/Februa_y2001

Momton.gWell I MW-73 I MW-77 MW-76 MW-79
Co_cefltratmn (rn0,l ) 33 2 9 2 3 0 001

Oista,_ca Oown_gradie.l (feet) 0 360 600 1485

Regression of 1,1,2,2-PCA Concentrations vs.

Distance

y = 50 63e "°oo_.

100 R = = 0 972

0 it,
0 , ,

0 200 400 600 800 1000 1200 1400 1600

Distance Oowngrad;ent (feet)

Cal_Ulation of First Order Decay

1) See_ vetocity (V .) = ((Hydraut_ Gradlenf "Hydraulic Conduc_yEffec#ve Porod_)

Hydraulic Gradient {_] _ (MW-73 to MW-79)

Hydraulic Conductivl_J _Nday (GeoRl_d¢ M a.iBr t _ t_g data =it Durra FMMd _'lgtj_ o 2.13))
E_ Poro:dly

Seepage Velocity Nday

2)Retarded Velo_ o4 f, I,2.2.PCA (R) = 1 •Km (m!/g) * Organic Matter Content (g/g)" Bulk Gensity (g/cm 3 ) / _ (mY, hi)

(1.I,2,2*PCA) K_.._mVg

O_anJc Maiter Content g/g

Bulk Density (g/cm3)

Effective Pocostty ml/nd

Retarded Velodty (R)

3) I,_,2,2-PCA ve_2y (v °) = V./R

1,1,2,2-PCA ve_0ctty (v¢) _"_"_ IVd a y

4) SJope of/Me fom_d by the )r,J4near plo4 of contaminant concentraUon vs distance downgrad:_f along low path (m}

Slope o_ Uno (m) _(mgA I") (y=be "_)

5) DBpelslvity (=.) Assume 10% o( the p_ume length

OIspeml_ty (c_J _(,)

6) FirJt*Order Blok_cal Rate Conslard fo. 1,12.2_ (i) = ((v J(4*=.))'([f-2* =. "(m)121))

). per day
k _per year

7) Co:¢ulatJng h_ff4fe (t ,_) = (_n 211)

(EsUrnat_l using PCKOCWlN vl 68 software (2000 U $ EPA))

TOC VM_S for Ruvial A_fec Ounn Field

Sample LOCa_ or, TOC (mgh

_-40

_W42

_W-1

_W-2

_W-lb

_W-la

_SLCA-SB-2-90

_SLCA-SB_3_87

_BLCA-SB*5_8

_BLCA-SB*9_7

;BLCA_SB-_2_05

D_' W_lqht 1

4,760

2,220

5.400

4,000

2.400

1.200

9O0

3 6OO

<60U 30

< 200 U t00

30,600

;BLEE-SI_I-74 < 500 U 250

• ¢_surt._ concenl_-atlon is 1/2 of detc¢_o_ _mit

Average m4/kg
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Tmb_ lf.3F

1 ,t,2-TCA Bl_degrad_0fl Rares for 0tmn Fiekl
Buscheck and AICantar f4ahod

Soume Sample Date Janu_ry/Feb_aty 2001

MI_I_gW_II T MW-73 T MW-77 MW-76 MW-79

Regression of 1,1,2-TCA Concentrations vs.

Distance

_ 011 1 Y = ° 064e_R2=l_ 0 01

0 1011 200 300 4(]0 _ 600 71111

Distance Downgradlint (feet)

Calculation of Flint Order D_.av

1) Seepage Velocity (V,) = ((HydmuL_ Gradient • Hydrau#c Cccxluct;v_AEffscUve Porosity)

HyckaulI¢ Gradient [_l_'ft (MW-15 Io MW-54 )

Hyd_u_¢ COqdUCth,tty _R/day (Geometric Moan slug t=_[ da_ It Dunn F3e_d(Figure 2.13))
Effec_ve Porodty

Seepage V01octty IVday

2)Retarded Velocity of I, 1,2o TCA (R) = 1 * K_ (rn_J "Organic Mafter Content (g/g)* Bulk Density (g/_ J) / p_ (rN/m 0

(1.1.2-TCA) KO¢ _ml/g

Organic Matt Glr ContOnL g/g

Bulk Density (g/cm3)

Effecth, e porosity ml/mJ

Retarded Velocby (R)

g) t f.2- TCA vek>ctty (V o) = V_ / R

1,1.2-TCA vek_ty (v©) _PJc_ay

4) _ of line fo:med by the In#near plot of contam!nent concentra_on vs distance downgradient eJc_/ flow path (m)

Slope of L_e (m) _(n._ / I1) ('p_oe _)

5) Disperslvlty (c_) A._sume 10% of the p_ume length

O,spersMty (=.) [_0"_ (e)

S) FIrM*Order Blotoglc_J Rate Constant for TCE (,I ) = ((v J(4* _x))*([l-2%= " (m)]_*f))

), per day

), _l_f year

7) Catculalmg hatf4_ (_ _,_1 = (in 2J ; I

(_ated using PCKOCW1N vl 66 _.o1%¢m e (2000 U S EPA))

TOC Vatues f0¢ Fluvial Aquifer Ounn Ffe_d

Sample Locabon TOC {_/k 3_ Welqhl)

,_W-_0 4,760

,tW-42 2,220

_W-1 5,400

_W-2 4,000

_RW-lb 2.400

RW-Ia 1.200

SBLCA_S-2-90 g00

$BLCA-SB-3*87 3,600

SBLCA-SS-5-SB < 60 U 30

SBLCA*SB-9-87 < 200 U I CO

SBLCA_B-I 2-80 5 30,600

SBLEE-SB-I.74 <500 U 250

•/_ssurne conce_ b'agon is 1/2 of detec_on limit

A_erage mg/kg
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T_Io |G_G

C_0¢n T_lodda Biodcgrad_on R_ for Ounn Fiek_

I_u_chqck _nd ,Mc_m_r kk_hod

SoJrce Sample Date Feb_Jary 2001

IConcen_*tJon (n_l 00249 110197 00112

D_stance Oovm_gradlent (feet_ 455 760 1280

Regression of Carbon Tetrachlodde Concentrations
VS Distance

001 /

0

y = 0 0399e "=ml=

R== 0 9928

2OO 400 600 800 1000 1200 1400

Dlstactco Downgradlent (fe4t)

Calculatlor, of Flrat Order Decay

f) Seepage Velocity P/x) = ((Hydraulic Gradlc_lt * H_ubc Ccnduc#vity_ffect_e P_os_y)

Hydrauttc GmdJient _n/it {MWo15 to MW_.4 )

I_lraldlc Cor_u(:_Mty- _IVdsY (Geometric Mean .dug test data at Dunn Fmld (Figgm 2-T3))
Effective Porosity

Seepage Velocity ft/day

2) Referded Vek)clty c/CT (R) = 1 ÷ K oo (rrWg) * OtgarJc Matter Cordenf (g/g) * Bulk Den_ty (g/ctn 2) / porosity (mYra)

(CT) Koc._ mPg

Organic Matt_ Content g/g

Bulk Density (g/cm3)

Effective Pomslty mVml

Retarded Velocity (R)

3) C T ve_ctty (v J = V,/R

CT velocity (vc) r--_ n/day

4) Slope of fine formed by the k_Jlnear pJc_ of contain/nan f conce_tnJ_n v¢ dlsfance downgmdtent along flow path (m)

SleFe of IJne (m) _0"_(mg/11 ft) (y=be _ )

5) Otspendvlty (_ Assume 10% of Ihe plume length

6) FtrU-Or_sr _otc_ca_ Rate Co_stanr for CT (,_ ) = ((v j(4" a,)) °(If-2 ° a. "(m)lZ-O)

_ _rd_

(Estimated u.sl_ g PCKOCWt N vl 66 software (2000 U S EPA))

TOC Values for FitNial ,¢_uCfe_ Ounn Field

Sample Locat_ I TOC (mo/k_ Dry Weiqhl}

MW_0 4,760

MW_2 2,220

RW.1 5,400

RW-2 4,000

RW-lb 2,400

RW-la 1,200

SBLCA-SS-2-90 900

SBLCA-SB-3*87 3.600

SBLCA-SB-5-88 <60U i 30
SBLCA-SB*9_7 < 200 U i 100

SBLCA-St_-12_80 5 30,600 I_3_EE_B-_-74 < 500 U 250

• #,ssume _nconlrat_on is 1/2 of deto_tJc_ IJmd

Average _gmg/k 9
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Tlble IS-3H

Chlomfocm Bl_bgraCkdJ_ Rit_ f_ Dunn Fbld
9uscl_t a_d Ncar_al tie(hod

Sample Data Februar'/2001

_l_Wetl T MW-71 T _-32 MW-54
_nb'at_ (rag/1.) 0 4:14 0 0142

_$t_m_ _mde_ (_1). 310 850

Regression of Chloroform Concentrations vs.

Distance

i0
0

y=3091e _°aa_

200 4(X) 800 800 1000

O[atance Oowng radlent (feet)

Calculation of First Order Decay

f) Seepage Ve_dty (V.) = ((Hydra uric Grad/ent "H'/d, au_ _ ¢tM_y).,E.1'sct/ve Pcm_

h'_lr a uric Gradient J_0_JRrft (MW-15 to MW_54)

Hydraulic ConducUv_ _lVdaY (Geometric Mean sh_ trod dlta al D_nn .qeld (F'_Jm 2-13))
Effectke Porosity

Seepage Velodty" R/day

2) Retarded Vek:c.t_ (31Chloroform (P,) = 1 + K ¢< (mUg) ° Organic Matter Contont (g/g) • B,IX Derlstty (gPcm _) /pom_iy (mYnV)

(chloroform) KOC _ml/g

Organic Matter Content @19

Bulk Denslt_ (g/cm3)

Effecgve po¢osity ml/ml

Retarded Wlodly (R)

3) Chla_onn vetocJty (v=) = V. / R

Chlc¢ofmm velocity (v©) _tt/day

4) Stope of #re formed by the k_near plot of _ntamlnant com_nbatlon vs dlsfance downgradtent along flow path (m)

Slope of Line (m) _ (ft) (y-_0e _)

5) OLspendvtty (¢.) As3ume 10% ol the plume length

6) F#_O_det _k_gica_ Rate C_nstan1f_r _htc_f_rm ( A) = ((v J( 4* a ` ) ) _([f _2_ _c _(nt) _ _ _1))

_, per day
), _por year

7) CalCulating hog, fie (I _ ) = (fn _J _)

(Estlmate_ using PCKOCW[N vl 66 software (2000 U S EPA))

TOC Values for Fklvial Aq Utl(." Dunn F_eld

SampleLo_eon TOC Ima,_ OrvWeiqh¢}J
_Y'/_0 4,760

_-42 2,220

RW*I 5,400 I

:_W-2 4,000

:_W-lb 2,400

:_W-ta 1,200

_SLCA_B-2-90 900

._BLCA-SB-3-87 3 600 '

_BLCA*SB_5-88 <60U 30 '

_BLCAoSB-9-87 <200U 100 "

;BLCA_RI_12-80 5 30,600 250 •
;SLEE-SS-I-74 < 500 U

• Assume co_centralJo_ is 1/2 of detec_on fa-_lL

Avere_e
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Figures
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f

o _ ,=o,_-r I _ "_..% !

{ ' _ Groundwater rt.nn I::|=_ld _ '

./ ,_ ', =_N/ I "
..._.." t : _, MW.30]_I/ ,,ICW_ :

• - , Op_nlncI --. "_l,,I rMW..,_9 ,

% _ % m,,,_.= La=,_'*"._.._. __ <E

123 sm rrll • I/_¢43 = MW-49 I

% I _ll ol,_/.aa oMw,t7 .PZ.Q6 "s._,_-,-
%

•. _ I ,• I _ IiBBP_ &F..POT |

8P.J-171n t28_J _t14 _ • HY'_o _ott'Y-_2 MW-640 M%%'4_1\

• • IT6_'1 *'¢wu*M I q oMW'23 oM_24 -- I_f4"_l "

', ! i ,/""_,--_--;=2- - -_'-_--_J_ _',
/. ,=. ! ,,°}. %, ,,,_,,o\._;

/ "% '_'®_'" _'t \ ,z-=° /L

LEGEND

@ MEMPHIS UGHT, GAS AND WATER (MLGW} PRODUGTION

WELL; ALL WELLS ARE LOCATED IN THE ALLEN WELL fiELD

° MLGW MONITORING WELL

O MLGWWELL CLOSED DUE TO CONTAMINATION

MONITORING WELL IN THE FLUVIAL DEPOSITS (RI/F8)

MONITORING WELL IN THE DEEPER AQUIFER (RI/F_)

(POSSIBLY THE MEMPHIS SAND)

e ,, APPROXIMATE EXTENT OF ALLEN

t..__) WELL RELD CAPTURE ZONE WITHIN

THE MEMPHIS SAND.

(FROM UNIVERSITY OF MEMPHIS

GROUND WATER INSTITUTE

TECHNICAL BRIEF #6; NOV., 1994)

FIGURE 16-2
WELLS AT ALLEN WELL FIELD
AND THE MEMPHIS DEPOT
REV 2 MEMPHIS DEPOT DUNN FIELD RI

_" EO6_OOZOOTA=_./Oun.141fl_8 CH2MHILL --'/
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Modeled Carbon Tetrachloride Distribution along Hypothetical Fluvial

Aquifer Plume
Centerhne Trend Plot at 100 Years After Release
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Modeled 1,1-DCE Distribution along Hypothetical Fluvial Aquifer Plume ]

Centerline Trend Plot at 100 Years After Release
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17.0 Findings of the Dunn Field RI

This section summarizes the key components of the RI and presents the findings for the
Northeast Open Area, Disposal Area, Stockpde Area, and onsite and offslte groundwater of
Dunn Field.

17.1 Northeast Open Area

During the RI field investigation effort, surface and subsurface soil, surface water, and

sediment were collected from within the Northeast Open Area and analyzed for explosives,
metals, pesticides/PCBs, SVOCs, and VOCs to assess the nature and extent of

contamination. Table 17-1 presents those compounds detected above background levels.

Based on the results of this investigation, the key findings for the Northeast Open Area are
as follows:

• Metals were revealed above background concentrations in surface and sediment

samples. The relatively high lead levels detected in surface soils are attributed to the

former Pistol Range;

• Pesticides were revealed above background concentrations m samples from surface and

sediment samples. A majority of these values, however, were reported with a J-quahfier.

Much of the pesticides are not related to specific source releases but rather persistent use

across the site, especially within the area of the former Pistol Range;

• SVOCs were detected above background concentrations in surface water, subsurface
soil, and sediments. All SVOCs revealed in surface water and subsurface soil were

reported with a J-qualifier. The detection of SVOCs in sediments were either J-qualified

or was a common laboratory contaminant;

• PCBs were detected in sediment samples although there were no background
concentrations established; and

• VOCs were detected in surface and subsurface soils. Detection of CVOCs, such as PCE

and TCE, in soil are likely related to past broadcast surface disposal of solvents rather

than subsurface excavation and disposal practices.

The potential risks to human health and ecological receptors from exposures to

contaminants in impacted media in the Northeast Open Area were also evaluated. The key

findings from the risk analysis are as follows:

• Many COPCs for the Northeast Open Area, such as PAHs and metals, were also

detected in background soils. Dieldrin was not used in the pistol range operations;

however, it was apphed as part of routine maintenance of the grassy areas, which are
not directly related to the site operations within Dunn Field. Likewise, site-wide data

statistical evaluations indicate that contaminants were similarly distributed m the
background samples;

P_148071_RI REPORT_REV 1 DUNN FIELO RI REPOR_SECTION 17_SECTION 17 (REV2} OOC 17-1
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• The surface water COPCs were dieldrin and phenanthrene, both of which have low

solubility, indicating they may be associated with suspended particulates;

• The risk evaluations under future land use conditions included potential exposures of

maintenance, industrial, and utility workers within the Northeast Open Area based on

activities observed to be applicable to the site. Offsite residential exposures to volatiles

and dust from the site were also evaluated. None of these exposure scenarios resulted in

risks above acceptable levels. Therefore, site-specific risk-based RGOs were not

calculated for the site;

• The carcinogenic risks for industrial worker exposures to Sites 60/85 surface soil

resulted in an estimated risk of 9 x 10.6 and a noncarcinogenic HI of 0.03. The

carcinogenic risks are from dieldrin. The resulting risks are well within the acceptable
limits for cancer risks of i to 100 in one million and an HI of 1.0. Thus, the overall Sites

60/85 surface soils do not pose a health threat to future industrial workers;

• Overall risks and His to future residents are well within acceptable limits for the

Surrogate Site 60/85;

• Lead detected at sample Location 60/85 is reported at 2,100 mg/kg. This particular

sample concentration _s well above a residential screening concentration of 400 mg/kg,

and is also above the Memphis Depot industrial worker target value of 1,536 mg/kg.

However, based on the sample results, the average for the Northeast Open Area is not

above these target levels. Since there is a potential for the Northeast Open Area to be

used for residential purposes in the future, an Engineering Evaluation/Cost Analysis

leading to an early removal of the lead-contaminated soil will be completed as part of

the remedial design;

• Dieldrin and chromium were the only surface soil COPCs identified in the ecological

risk assessment for the Northeast Open Area. Based on further refinement of the risk

assumptions of dieldrin and chromium on the American robin as target receptor, along

with the other site-specific characteristics and uncertainties, dieldrin and chromium will
not be considered further as a COPCs at this site; and

• No further assessment of ecological risk assocaated with contaminants at the Northeast

Open Area was found to be warranted.

17.2 DisposalArea

During the RI field investigation effort, surface and subsurface soil, surface water, and
sediment were collected from within the Disposal Area and analyzed for explosives, metals,

dioxius, pesticides/PCBs, SVOCs, and VOCs to assess the nature and extent of

contamination. Table 17-2 presents those compounds detected above background levels.

Based on the results of this investigation, the key findings for the Disposal Area are as
follows:

• Metals were detected above background levels in surface and subsurface soils. These

levels are attributable to storage of mineral resources on sRe as well as waste dmposal at

PM48071'tRI REPOR'F, REV 1 DUNN FIELD RI REPORI_SECTION t7_SECTION 17 (REV 2) DO(; %1480_1480
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Durra Field. Variation m the concentration in areas detected is most hkely the result of

subsequent spreading by activities at the site;

Arsenic was also detected in one sample above background concentrations m Durra

Field sediments. Aluminum, berylhum, cadmium, and lead were detected in surface

water above background values. The detection of these metals is reflective of the

concentrations in site surface and subsurface soils;

• Pesticides were detected in surface and subsurface sods at levels above background

values. In most cases, the level of pesticides in the subsurface was either at the same or

one order of magnitude greater than the background concentration. Concentrat|ons in

the surface soils were typically revealed at one or two orders of magnitude greater than

the background level. The surface soil concentrations may reflect disposal as well as use

practices in the Disposal Area. Sediment samples collected from the Disposal Area were

also found to contain pesticides reflective of concentrations in surface soils;

• Explosive compounds possibly disposed of in pits at the Disposal Area were analyzed

for m surface and subsurface soil and were detected albeit at J-qualified levels;

• PAils were detected in surface and subsurface soil, sediments, and surface water

samples. Background values were uncommon for subsurface sod and surface water,

therefore, many of the levels detected could not be compared to a standard value. All of

the PAH compounds that were detected appear to be related to the use of liquid creosote

as a wood-treating product on cross ties of the numerous rmlroad tracks that crossed

Dunn Field m the past as well possible waste disposal practices at the site;

• PCBs were detected in samples of surface and subsurface sods and sediments. However,

background levels could not be established for subsurface sod and sediment. In the

surface soils, two detectmns were found-one at a J-qualifier level and the other at 0.01

mg/kg greater than background,

• SVOCs were detected in all matrices sampled. Background values could not be

established for the majority of compounds detected in subsurface soils and surface

water. Where detected above background, a J-quahfier was typically associated with

each reported value. The highest and most frequently detected SVOC was carbazole,

which ranged in surface soil samples from 0.049 to 2 mg/kg;

• Of the VOCs detected in subsurface soil samples from the Disposal Area, significant

levels of the following chlorinated VOCs were detected: 1,1,2,2-PCA, 1,1,2-TCA, CC14,

chloroform, PCE, TCE, 1,2-DCE, and vinyl chlor|de. To a lesser extent eis- and trans-l,2-

DCE were also detected m several samples of subsurface sods,

• Relatively high levels of VOCs were also detected m surface soils in the Disposal Area,

especmlly along the northern boundary. These VOCs included acetone, 1,2-DCE, TCE,

and wnyl chloride;

• Based on information generated by the Archives Search Report, approximately 15
disposal sites are known to exmt in the Disposal Area Information concerning the

materials buried in each dxsposal site is limited and the exact position of each site is

unclear. These sites were not mveshgated during the RI because of unknown hazards

P _14807 I_RI REPOR'DREV 1 DUNN FIELD RI REPORT_SECTION 1T_SECTION 17 (REV 2) DCC 17-3
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and the potential for CWM in the Disposal Area at that time. These sites have been gwen

priority level rankmgs based on qualitative risk evaluations and remedial action

objectives by the Memphis Depot BCT and will be subject to removal or other

appropriate disposition as requiredas part of the remedial design.

• VOCs in soils correlate well with the extent of VOCs in the subsurface as defined by the

passive soil gas survey;

* The apparent clustering of the higher VOC concentrations correlates well with the

historical information indicating that the disposal pits and trenches were relatively small

and separate;

• Based on soil samples collected from ground surface to just above the top of

potentiometric surface of the fluvial aquifer, there appears to be a complete migration

pathway from surface soil to subsurface soil and then to groundwater for several

CVOCs, including TCE, PCE, 1,1,2,2-PCA, chloroform, vinyl chloride, 1,2-DCE, and

CC14;

• In comparison to SSLs for protection of groundwater, detection of 1,1,2,2-PCA, TCE, and

vinyl chloride in surface soil were found to be above criteria in 2, 5, and I location(s),

respectively. Detection of 1,1,2,2-TCA, 1,1,2-TCA, 1,2-DCA, CC14, chloroform, PCE, TCE,

and vinyl chloride exceeded criteria in 53, 6, 2, 5, 6, 7, 45, and 9 locations, respectively.

This is further indication of the relatively high concentrations present in subsurface soils

beneath the Disposal Area;

The potential risks to human health and ecological receptors from exposures to

contaminants in impacted media at the Disposal Area were also evaluated. The key findings

from the risk analysis are as follows:

• Twenty-one carcinogenic and 10 noncarcinogenic inorganic and organic chemicals were

identified as COPCs at the Disposal Area. All of the chemicals were analyzed for their

potential toxicity contribution to represent the combined effect of all site-related
chemicals;

• Combined risks from soil sediment, and surface water exposure pathways for the
maintenance worker resulted in a total ELCR of 4 x 1@6 and a total HI of 0.008. The

cumulative surface media exposure is within acceptable limits;

• Exposures to ambient air VOCs from subsurface sods to future industrial workers in the
area are estimated to be 2x 10 -s, and the HI is at 0.3;

• The potential risks to a future industrial worker from potable use of site groundwater

from the North plume is estimated to include an ELCR of 1 x 104 and an HI of 0.9

(mostly from inorganic chemicals). Contribution to indoor air presents neghgible risks;

• Combined risks from soil, sediment, and surface water exposure pathways for the
industrial worker resulted in a total ELCR of 4 x 1@6and a total HI of 0.4. The

cumulative surface media exposure is within acceptable limits, as stated above;

P_148071_1 REPORI_REV 1 DUHN FIELD RI REPORT_SECTION 1T'*SECTION 17 (REV 2) DOC _1480M480
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• The indoor air risk estimates for an industrial worker assumed to spend the workday

indoors at Site E exceeded the acceptable HI of 1.0. This slight exceedance of the

acceptable HI at Site E is predominantly due to total-l,2-dlchloroethene;

• The risk estimates for inhalation of air originating from the Disposal Area subsurface

groundwater to an onsite worker are well within acceptable limits (<1 in a million);

• The risk assessment for the Disposal Area included potential residential scenarios for a

residential adult and child. The risks were found to be greater than an HI of 1.0 for

surface soil and indoor air (soil to indoor air). Therefore, remedlation efforts would be

necessary to remove the risk prior to the Disposal Area being permitted for residential

occupation.

• Results from the Site 61 surrogate study suggest that site arsenic, antimony, PAH, and
CVOC levels render Site 61 unusable as a residential site under current contamination

conditions. Both cancer risks and non-cancer hazards are unacceptable for indoor air

exposures to a future onsite resident (adult/child). Thus, the landhlled areas are not

suitable for housing under current conditions. In addition, the disposal sites are not

suited for utihty workers because of possible disturbance of buried wastes;

RGOs were estimated for the subsurface soil in order to reduce mdoor air VOC levels for

future unlimited land use; and

Given the poor quahty of onsite habitat at the Disposal Area and the lack of surface soil

COPCs, ecological impacts are expected to be neghgible and are not expected to change
in the foreseeable future.

17.3 Stockpile Area

During the RI field investigation effort, surface and subsurface soil was collected from

within the Stockpile Area and analyzed for metals, herbicides/pesticides/PCBs, SVOCs,

and VOCs to assess the nature and extent of contamination Table 17-3 presents those

compounds detected above background levels. Based on the results of this investigation,

the key findings for the Stockpile Area are as follows:

Metals were detected above background concentrations in surface and subsurface soil at

the Stockpile Area. Lead values ranged from 1.1 to 143 mg/kg. Metals concentrations

are associated with ore storage and, in general, are close to background levels;

Pesticides were detected above background in surface soils. However, concentrations

tended to be relatively low or were at J-qualified levels. The distribution of pesticides

across the Stockpile Area is sirrular to that at the MI, indicating widespread surficial
pesticide apphcation rather than releases;

• PAH compounds were detected in almost all surface soil samples collected and

analyzed. Concentrations ranged from 0.78 to 6.2 mg/kg;

VOCs above background levels were detected in surface and subsurface soils. However,

many of the compounds detected were at J-qualified levels or are common laboratory
contaminants; and

P _14807t_RI REFORT_REV 1 DUNN FIELD RI REPORT_BECTION _7_SECTION _7 (REV 2) DOC 17-5
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• There is no indicahon that VOCs or SVOCs were disposed of at the Stockpile Area;

• Based on information generated by the Archives Search Report, one (a CC-2 disposal

area) disposal site is known to exist in the Stockpile Area. Informataon concerning the

materials buried in this site is limited and the exact position of the site is unclear. This

site was not investigated during the RI because of unknown hazards and the potential

for CWM at Dunn Field at that time. The site, along with others in the Disposal Area,

has been given a priority level ranking based on quahtative risk evaluations and

remedial action objectives by the Memphis Depot BCT and will be subject to removal or

other appropriate disposition as required as part of the remedial design.

The potential risks to human health and ecological receptors from exposures to

contaminants in impacted media at the Stockpile Area were also evaluated. The key

findings from the risk analysis are as follows:

• The COPCs identified for the Stockpile Area included some inorgaruc chemicals,

dieldrin, and PAHs. The inorganic chemicals could be from the minerals stored, or

naturally occurring in soils. The PAils and dieldrin were detected at concentrations

similar to those detected elsewhere across the Depot and are not specific to the Stockpile

Area. Dieldrin is likely from historical maintenance applications across the Depot. PAHs

are thought to be associated with vehicle exhausts, asphalt pavements, and the railroad

tracks. Inorganic chemicals are COPCs for subsurface soils, and no organic chemicals

were identified as COPCs;

No significant risks of adverse health impacts exist at the Stockpile Area for

maintenance workers from exposure to surface soil;

No significant risks of adverse health impacts exist at the Stockpile Area for future

industrial/commercial workers from exposure to soil;

The COPC selection for the surrogate site SSLFF indicated that surface soils at the site

had aluminum and arsenic exceeding background levels and comparison criteria;

SSLFF soils do not pose a health threat to future industrial workers outdoors;

Analysis of SSLFF risk scenario results suggest that site arsenic levels are unacceptable

to future hypothetical onsite adult and child residents; however, arsenic levels within

this sample location are sirmlar to those detected elsewhere within Shelby County

Based on a WoE, as well as the poor quality of ecological habitat, current and future

ecological impacts are probably negligible.

17.4 Groundwater

Groundwater samples were collected during 16 sampling events from January 1996 through

February 2001.Samples were analyzed for explosives, metals (total), pesticides, PCBs,

SVOCs (including PAHs), and VOCs and lesser known analytes, including thiodiglycol, 1,4-

oxathlane, and 1,4-dithiane. Of these groups of chemicals, explosives, pesticides, and PAHs

were all reported with J-quahfiers.
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Thirty VOCs were detected m the 444 groundwater samples analyzed over the 5-year

samphng period. Of these 30 compounds, 9 chlorinated hydrocarbon compounds have been

frequently detected, including 1,1,1,2-PCA, CC14, 1,1,2-TCA, chloroform, PCE, cis- and
trans-l,2-DCE, total 1,2-DCE, and TCE. Plumes of these contaminants are found in

groundwater underlying the southwest, west central, and northern portions of Dunn Field.

The plumes have also been detected offsite southwest, west, northwest, and north of Dunn

Field. Concentrations of VOCs ranged from less than 0.0001 mg/L to 33 mg/L.

Based on comparisons between surface and subsurface soil sample data and VOC plume

configuration, there appears to be direct correlation between contaminant levels in soil and

groundwater indicating that a direct pathway exists for contaminants migrating from

ground surface to the fluvial aquifer. The priority disposal sites identified by the Memphis

Depot BCT may also act as source areas and any future groundwater remediation plans
should include treatment of the sites to render them inert.

Twenty-three metals and other inorganics were detected in groundwater samples collected

from 30 wells located within Durm Field and offsite. A total of 248 samples were collected

during 5 sampling periods from frrst quarter 1996 to fourth quarter 1998. The detection

frequencies of metals exceeding background levels are higher in on site wells. The

magnitude of the difference is highest for lead, mckel, and chromium, suggesting some
input of these metals to groundwater from Dunn Field operations. Other metals were found

to occur at frequencies and locations suggesting that their occurrences could also be related

to waste management practices at the Depot. These metals include (from highest to lowest

FOD above background) aluminum, vanadium, tron, lead, beryllium, and manganese.

Potential risks from future groundwater use within Dunn Field were esttmated for two

separate areas representing organic chemicals that occur as plumes: one plume underlying

the Northeast Open Area (Nortbem Plume) and a second plume underlying the Disposal

Area and portions of the Stockpile Area (Western Plume). This plume is further divided into

two portions: the Northwest Plume and Southwest plume.

Groundwater under the site, and offsite near the property boundary in downgradlent

locations, is contaminated in the shallow aquifer and is unfit for potable use. General

response actions should consist of actions to prevent use, further mlgratlon, and/or

remediation to drinking water standards. Additional monitoring wells will be required to

monitor migration and configuration of the plume to the northeast and north-northwest. In

addition, monitoring wells will be required to define the potential offsite source of the VOC

plume along the northeastern boundary of Dunn Field.

Overall, risks to a future industrial worker or hypothetical resident from exposure to

maximum concentrations of onsite groundwater are above the acceptable range of I to 100

in a rmlhon (lff 6 to 104). Although there is no intent to use groundwater as potable water in

the future, any plans for future use would have to be carefully evaluated. There are no

unacceptable risks or hazards to future onsite workers or residents due to exposure of VOCs

volatihzing from subsurface groundwater to indoor air. Table 17-4 summarizes the risks and

health hazards for receptors evaluated for exposure to the groundwater plumes COPCs.

Since contamination has been detected in selected offsite wells, indoor air exposures are the

most pertinent exposure pathway. Risks through thts pathway to the offsite residents are

P H4807 I_RI REPORT_REV 1 DUNN FIELD RI REPORTt3ECTION 17_SECTION 17 (REV 2) DOC 17-7
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well within the acceptable limits, presenting negligible risks and HI. Although there is no

intent to use offsite groundwater as a potable water source, any plans for future use would

have to be carefully evaluated. The groundwater contaminant plume, which has crossed the

property boundary to the west of Dunn Field, could diminish in concentration with distance

and time as a result of the extraction system currently in operation. Table 17-5 summarizes

the risks and health hazards for receptors evaluated for exposure to the groundwater

plumes COPCs.

17.5 Fate and Transport

The migration pathway that appears to be the most viable exposure route includes the

potential for migration of groundwater to downgradient offsite locations and receptors. The

potential groundwater receptors are members of the offsite public who may drink water

from an offsite groundwater source. There are no known receptors for the site groundwater

within the site or in the immediate vicinity of Dunn Field. Among potential receptors

considered are members of the offsite public who receive drinking water through the public

water supply system, which withdraws from the Allen Well Field located 1.5 miles to the

west of the western perimeter of Dunn Field.

VOCs were detected throughout soil in the Disposal Area and along the southwest-

northeast trending perimeter of the Northeast Open Area. 1,1,2,2-PCA, 1,1,2-TCA, CC14,

chloroform, PCE, TCE, 1,2-DCE, and vinyl chloride were detected in samples from soil

within or upgradient of groundwater contamination, indicating that the configuration of the

groundwater plume is somewhat controlled by the distribution of VOCs throughout the

soil. Maximum VOC concentrations in soil were not always from samples collected within

or upgradient of the centroids of the groundwater plumes, indicating that additional soil

sources are likely present. However, given the widespread nature of the VOC soil

contamination across the Disposal Area, additional subsurface characterization to identify

specific sources and other heterogeneities of the subsurface VOC distribution is not
warranted. Soil remedlation for the purpose of reducing groundwater contamination will
take into account the distributed nature of the soil sources.

The subsurface soils at Dunn Field appear to be a continuing source of groundwater

chlorinated solvents. Orgamc contaminants either continue to migrate from onsite sources,

related to past waste disposal or are transported advectively by groundwater from offsite
sources located northeast of Dunn Field.

Of the two distinct VOC plumes present at Dunn Field, the West Plume (western side) is the

larger. The chlorinated solvents within the West Plume extend beyond the boundary of

Dunn Field. An assessment of natural attenuation indicates that biodegradation is not a

dominant physical process in the fluvial aquifer. The potential for natural attenuation of

chlorinated hydrocarbon compounds in the fluvial aquifer is low.

Evaluation of groundwater quality and flow parameters has been developed based on the

first 2 years of groundwater extraction. This data indicates that water level elevations

decreased in all wells associated with Dunn Field with water level changes ranging from -

1.34 feet (MW-41) to -7.13 feet (MW-54). Prior to startup of the extraction system,

groundwater fluctuations were found to be considerably less. Potentaometnc surface
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contours developed from the extraction system data suggest groundwater is captured in the

immediate vicinity of each recovery well. However, capture zones are not completely
connected between RW-01 to RW-1A, RW-02 to RW-03, RW-03 to RW-04, RW-04 to RW-05,

and RW-06 to RW-07. Therefore, areas between these recovery wells could allow

contaminates to pass through the recovery system. Contaminant data developed from
system monitoring actwity indicates that PCE, TCE, and 1,1,2,2-PCA concentrations in

offsite monitoring wells near the northwest comer of the extract|on system have dropped by

factors of 7 to 10 from pre-extractmn concentrations. This demonstrates significant

reductions in offsite flux of VOCs in the northwest portion of Dunn Field. Although

concentrations have decreased in the northwest portion, concentrations of TCE and 1,1,2,2-

PCA have increased near the west-central part of Dunn Field. These concentration increases

in downgradient monitoring wells indicate significant portions of the west-central plumes

are beyond the influence of the capture zone from the extraction system.
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TABLE 17-1

AnaF/ticad Res uPLSAbove Background for All Media (excep_ Groundwater) En_e Northeast Open Area

_ Sample

D_,169

D_,142

D_142

D_.142

DJA142

OJA145

DJA145

DJ_148

D£_151

OJA151

D_,154

D.,_154

D._154

DJA154

DJA154

DJA154

DJ_I_

DgO_l_

1_@.39FD

DJAI_

DJAil8

DJA185

DJAII_

DJAr88

D_,187

D_187

DJAI87

_18B

DJAI_

DJA189

DJAI_

D_FD

001o10

001o10

001o10

001o10

001o10

001010

OOtOlO

OOIolO

001o10

00_10

00_I0

00_10

00_10

001o10

00_10

00_10

00_10

00_110

00_10

00_10

00_t0

00_10

00_10

001o10

00_10

00_110

00_10

00m10

00_10

00_10

00_10

00_10

001o10

001o10

001o10

00_10

00;o10

Parameter Name

] Concell_Uon

;OPPER

__ .EAD

._HROMIUM, TOTAL

._OPPER

.EAD

_.M,LIUM

,FJ,O

_IUM

"HALLIUM

"HALL_UM

_NTIMGNy

;ADMIUM

_HROMIUM. TOTAL

COPPER

LEAD

NICKEL

THALLIUM

ZINC

THALLIUM

THALLrUM

THALLIUM

THALLIUM

LEAD

BERYLUUM

ZINC

CHROMIUM, TOTAL

COPPER

LEAD

CADMIUM

COPPER

LEAD

ZiNC

LEAD

LEAD

68 I == IMMc_GI 35_2 I= MG_KG 58 X76 5 = MC#K G 35 2 X

82 3 J = IMC_KGI 352 I X

239

545

47 T

0 63

143

044

O5

72.1

044

242

21

712

146

102

33 3

0 53

711

052

023

0_

O53

442

12

884

25

439

45 T

48

115

2100

1780

39 2

404

39 3

414

2200

SD_HA DJA169

S_ D_169

SOI_B D_,171

SOLHB DJ&171

SOI_B D_,171

0 0 to 1 0 _ pHA_;HLOROANE

00 to 1 0 _DDIELDRIN

001o10 ALPHA-CHLORDANE

001o10 DOT ( 1 ,I_IS(CHLOROPHENYL)_22 2-TRICHLO

00_ 1 0 IELDRIN

001o10

00t01O

00_o10

001oi0

0Otol0

001o10

0oto10

00to10

00_I0

00;o10

001o10

001o10

OOtotO

001o10

001o10

00to10

DDT (I 1J31s(CHLOROPHENYL)=2.2 2._RICHL(_

DDD (1,1-b_s{CHLOROPHENYL)-2,2.DICHLORO

DDE (1,1*b_S(CHLOR_PHENYL_224_ICHLORO

DDT (I I-b_CHLOROPHENYL)-222*TRICHLOI

DLELDR_N

DDE (I,I-blS(CHLOROPHENYL)-2,2-DICHLORO

DDT ( I,I_b_s{CHLOROPHE NYL )-2,2,2-TRICHLOI
DIELDRIN

DDD (I,1-_(CHLOROPH ENY_.)-2,2_ICHLORO
DIELDRIN

ENDI:_N

DDO (1 ,I_0_I_CHLOROPHF_NYL _-2,2_DICHLORO

:}iELOR_N

3DT { 1,1 _s_CHt.QROPHENYL)-2,2_2-TRIC_LO_

31ELDRIN

_IELDRfN

_IELDRIN

_.AM MA_HLOROANE

0 o309 I _G_G_ _ _0_0_!51S_2IJ MG_G 00O52 X

0152 = MG/KG 0011 X

00076 J MG/KG 00052 X

0028 J MG_KG

0155

0O068

0232

0296

068

0219

0223

0118

0007

0607

0OO55

00543

0101

00819

4 ?5

0552

0 _¢o0_5 J MG/Lo 2,

X

X

x

x

X

X

x

X

X

x

x

X

X

x

x

SWI.HA DJA170 NOt Apphcable PHENANTHR_NE 000046 J MCVt.

S_'v'L_ DJR_7O No( App4_ble PYRENE 000042 J MG41.
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TABLE 17-1

A_Mi¢:I Rest 'Its Above Badcgmund for AmMedia (except Groundwater) in _e Nodhea_ Open Area

Ray ok_l_;z_s oe_ OzeleFre_ RJ

S_ Sample ] Depth Range

Pok:hk_nated B/ohe_v/s

Sedimen_

SDS_ I DJA169 J 00_100JA171 00to10

_)0ztmgfLgm._

subzurf=_ soil=

OJAl_ I so,oloo

S'd3$u_ _

0JA189 J 00_10OJA169 00bOl0

DJA146

DJA147

DJA149

OJA150

DJAI,t)0

DJA150

DJA150

DJA238FD

DJA238FO

DJA152

0JA153

DJA153

DJA155

1_.155

D.1_155

O_155

D,IAI_

DJA158

D_lf_

OIA.158

0.1A159

I_IAI&4

DJAII_

_142

D_.142

D,/_142

D_142

D_142

DJA145

OJA141_

O_151

DIA.154

D_.154

DJAIN/

OJAI_

O._10O

DJAI_

D.I_._D

DJAI_3

D_t_l_6

30to50

806100

30t050

80to t00

8010100

80t0100

80to100

30t050

30to50

30to50

80t0100

80_100

30to50

30to50

30t050

30_o50

30to50

806100

30_o50

30_o50

30bo50

$0_I00

30to50

80to100

00to10

00to10

00f_o t0

00to10

00to10

00_10

00to10

00to10

00to10

001o10

00_I0

00to10

00to10

00to10

00_10

00to10

00to10

00to10

00_I0

J = Esll/t..tted d_CaoEx_n.Co_tardaant detected a( o_ below kz_,cc_to*y deCec_ tlmlt

MG_G = mi_ par _

MG¢ = _p_Utar

I P;_meter Name IConcerdraUo_l _

_ 00436_PCB-1260 (AROCHLOR 1260) 00116 = M G,'KG [

2_THYLHEXYL P_T_ALATE o.z4 _ L
015 J MGtKG

16 _ X

METHYL ISOBUTYL _ETC_E (4_4ETHYL-24°Ep

TETRACHLOROETHYLENE(PCE)

T'ETRACHL_OETHYLENE(PCE)

1,1,2,2-TETRACHLOROET_'_NE

TETRACHLOROIETrtYLENE(PCE)

TOTAL 1.2J_CHLO_OETHENE

TRtCHLOROEI_'WI.ENE (TC_)

METHYL ISO8_ KETONE (4J_E_'l"/i--2=CEt *

TE_RACt_.OROETHyLENE(PC_)

METHYL ISOBUTYL _TONE (4-MET_Y'L*2-PEF*

METHYL ETHYL KETONE (2=9UTANONE)

TE_RACHL_OEItCtLIEN E(PCE)

E-RCrlJBENZENE

METHYLENE CHLORIDE

TOLUENE

TR_HI-OROE_'PfI.ENE (TOE)

>(YLIENES, TOTAL

TI_CHLOROETHYLE_E (TCE)

METHYL ETHYl- KETONE (2.1BUTANONE)

_LOROET_YUENE(PCE)

T_JCHLOROETHYLENE (TCE)

rETRACHLO_OETHYLENE(FCE)

TI_CHLOROE_-F_.ENE (TCE)

_ETHYL ISO(_UTYL _=TONE 4=METHYL-2_E_q

0OO3

0OO08

0011

0011

00O8

002

0O94

00O2

0O06

0OO2

0O04

0002

1=2

O06a

o 12

011

13

00_14

0014

0_

0001

OOO6

0 OOO7

0 OO3

X
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TABLE t7-2

station J

8o.s

58LCA

SBL_

SBLC_

SBL_

5BLC_

SBLCA

SSLC_

SBLC_.

SBLCA

58L_.

,_BbEE

Sample Oopth Range p;ir6meter Nora

StlLCA_B-I 2-80 5

SBLC.A_Si_3-12 5

SOLCA,SB*3,36

SBLCJ_ SB_¢, 18 5

SSLC,A_G2.12

SBLC_,_B2-47

,_B.LCA.SB2.73CAS

SBLCA_B2-:_

SBLCA_B347

SBLCASB542 5

SBCEESBt 18 5

8BLEESBt 84 5

80 5_80_

125to125

360_360

1851o 185

120tol20

470_470

730_o730

870to870

4251o42 5

185W 18_5

645_64 5

1OTAL ORGAN1C CARBON

OTAJ. _G/_NIC

•O I"AL ORGANIC CARBON

"OTAL ORGANIC CARBON

QTAL ORGANIC CARBON

"OTAL ORGANIC CARBON

"OTAL CtqGAN fC _N

OTAL ORGANIC CARBON

"OTAL (_(GANIC CARBON

OTAL C_G/_41C CARSON

OTAL O_C, ANIC CARBON

OTAL CRGN41C CARBON

C----nIo--I
30600

1200

50O

2t00

30O0

1500

goo

3600

_00

5300

27(_

W

Bubeur face Soils

SB-I ODMT_(_OSg_BI*I 1.13 _

SB-I ODMT*0805_FS_ 1-13-15'.07

SD-I DDMTA_OSg_81-15. I T_0_

$9-1 DDMT_0_0598 SB1.3.5"_2

SB-I ODM T_80_S_SB 1_.5".02

58-1 DDMT.080598.S81.3_5,_]2

S_.1 0 DMT_SG59_ $81.3*5'_2

SB*I DOM T_80598_81.3_'_ 2

6B-1 DDMT.08059_SB 1.3_2

SB*I _DMT_IOS_B 1.3.5'.02

SB*I D_MT_595_SB 1.7-_4

$B-I DDM 1".1_O5911_B 1.7._4

SB-I ODMT.QSO59e_S814). t 1'_5

8D-_ _MT*OeOd_8 l_.t t ,_5

S_-2 ODMT_806_8_S82.11 .t 3'_

SB-2 DOMT_O698-S_2.13+15'_7

S1_2 DOMT_8069¢_82* 13-15 _7

SB_2 13OMl"_.80698_B2.t 3.15'_07

SB*2 DOMT_0698,SB2.13,15'_7

SB-2 OOMT.g4_698 EB2.13.15'_7

$5-2 ODMT.OeO6gS_82.15.17"_

SEt_2 0 DMT_O6SlS_B2.3*SM3_

S_-2 OOMT_80_98_B2.3-5,_2

SB-2 ODMT-0_06_B2.3.¢.O 2

_8-2 DOMT.OSOegS_2<%T_3

SB-Z DDM T,_0698 SB2_.?'.03

SB-2 DDM T_380698_2-7.9'.04

SB-2 DDMT_80698.S82.7.g'._4

$8-2 DDMT.OSO69S.SB2.7_'_4

SB+3 DOMT_8069_S_3_ 1.3'.01

SB-3 DDMT.0_O69_SB3. t .3'_3t

$8_3 ODM T_O798_B3_ 1t .13'.Ce

SB-3 DDMT_0_OT_._B3.11.13'_

S_.3 ODM T_38079_B3.11.13,_36

SE_3 DDMT_8_T98_53-13.15'.07

5E_3 0OMT_1798_3-13.15'_07

$_3 DOMT4_07BS_B3- _3-15'_7

$B_3 DOMT.0_079¢SB3. t 5. t p_

$1_3 OOMT_aO798.SB3.t 5.17'_

$E_3 O_MT_(IO798-SB3-15-1 ?'_

SB-3 00M_-0_07g_SB3.3*5'_2

SB_ D_MT-080?_B2-3-5'_2

SB-3 ODMT-080_B3_3_5'_2

Sg-3 ODMT.080798_B3_.5'_2

8B-3 0 DM T_079e-S B3-3-5',,_

SP,-3 ODM T.OSO796_,B_-5 -02

S_3 0 DM T-080798_83_.5 _2

S_3 DDM T.080798-_3-7_'_4

SB-3 DDMT_80798.SB3-7_4

SB-3 OOM 1"_807BS.SB3.7.9*_4

SB.3 DO M T.0_0791_S_ 3_7 ,_'_4

S_ DOM T_80798-$_3_- 11'_05

SB_ DDM T_Sg798_83-9_ t 1'_05

3_-3 ODMT_380798 SB3-9_ t i _0_

S1_3 OOM T_82 tg_B3_9.705 _8

S_4 DDMT_ 1198.SB4+1 l.t 3'_

S_4 ODMT*0_ 1198_84-11.13 _5

S1_4 ODMT_0_ 119t_B4.1 _* 15'_7

SB_ ODM T_381 t 98_B4.1 E-1_.06

S_4 DDMT_081198_B4.3 5 J32

S_4 ODMT_01198_B4_5.02

S_'4 I DDMT_3_ 1198_q_4_%7"03

110_130

130t0 150

130to I$0

3,0_o50

30_S0

30_o50

3.0to50

301o50

30;o5_

T0_=90

70_g0

g0'o I10

90zo tl0

90==110

t10to130

110_o130

_30tol50

130_ot50

130t_150

130to150

1301o150

1t0_130

30;o50

3O*O5O

30to50

50to70

50to70

70to90

70_o90

70_o90

10to30

10_o30

10_30

10_o30

110to130

1_0to130

lt0_130

130_150

130_150

130b_ lS0

g01o tl0

90_t10

80_t10

30to50

30_o$0

30t_50

30to50

30to50

30to50

30to50

70tog0

70to90

70;o90

70to90

70_90

90tOltO

90_o110

901o110

90to110

690_o705

110t_13Q

II0to130

130_150

70to90

30to50

30to50

5O1o7O

50to70

30_50

_OC4UM

;ODIUM

;OD(UM

&UMtNUM

:ALCIUM

_CHRQMlUM, TOTAL

LEAD

POTASSIUM

SODIUM

VANADIU_

POTASSIUM

SODIUM

CALCIUM

POT/_SIUM

SODIUM

ALUMINUM

POTASStUM

ALUMINUM

CALC1UM

CHROMIUM, TOTAL

LEAD

FOTASSIUtA

ANTIMONY

ANTIMONy

COPPER

SELENIUM

AN1]MONy

CALCtUM

ANT1MONY

CALCIUM

LEAD

CALCIUM

CItROMIUM TOTAL

LEAD

SODIUM

ALUMINUM

AN11MONY

POTASSIUM

ANTIMOh'y

POTASSIUM

SODIUM

ANT1MONY

CHROMIUM, TOTAL

LEAD

k.LUMINUM

_N_MONY

CALCIUM

CHP.QM_dM TOTAL

LEAO

POTASSIUM

SODIUM

_NTIMONY

CALCIUM

CHROMIUM TOTAL

LEAD

SODIUM

_NTIMONy

3HROMIUM, TOTAL

.EAO

=OTASSI_M

_ELEMUM

3ALC4Lr_

_ODIUM

_ALCIUM

_OC4UM

_LUM_NUM

=OTASStUM

_RIUM

;ODIUM

_RSENIC

297

34O

3O4

322OO

4700

235

273

3t90

2OO

646

1930

243

246O

2150

258

252OO

2210

262_

26OO

385

462

255O

t3

12

699

14

12

268O

12

253O

342

344O

539

B56

137

225OO

12

223O

t2

t820

152

t2

740

180

24900

12

24SO

268

349

24_0

139

11

356O

596

160

160

12

328

45 _,

1970

12

264O

142

276O

136

23OOO

1860

312

160

356

MG/KG

MCe_G

MG,_G

MC._KG

MC.4(G

MC,_G

MC._G

MG_G

MC#KG

MC-_G

MG_G

MG/KG

= MG/I(G

• MG/I(G

MG,I_G

= MC#KG 21829 X

MC-_KG 2432 X

= MG/t(G 264 X

J M C._KG 239 X

MG_G 1600 X

MGr_G

= M{lq< G 513 X

• MG_G tS00 X

MGn<G

MCI_XG 2432 X

MC_KG 1800 X=

• MG_G

= MG/KG 21829 X

J MC#KG 1800 X

MG/KG 21829 X

MG_G 2432 X

= MG_G 264 X

J MG_G 239 X

MG_KG 1800 X

J MG_G

J MC,,_G

MG_G 32 ? X

MC_KG 06 X=

J MG_G

MG4<G 2432 X

J MC_XG

MG_G 2432 X

MGtKG 23 g X

• MG,I(Q 243Z X

MGtKG 264 X

MGA<G 239 X

MC._G

MG/KG 21829 X=

J MG/KG

MG_G iS00 X

J MG/I(G

MG_G taO0 X

= MG,_G

J MC._,G

J MC,_.G 264 X

J MG_G X239

MG_G 21829 X

._ MG_G

= M C._KG 2432 X

MGh_G 264 X

J MG_G 23 g X

MCA(G 1800 X

. _4G_KG

J MG_G

MG_G 2432 X

MG_G 264 x=

J MG_G 239 X

MC4KG

J MG_KG

J MCvKG 26 4 X

J MG_G 239 X

MG/_G 1800 x

J MG_G 06 X

J MC_<G 2432 X

= MC.,X G

3 MC_KG 2432 X

MG_KG

MC.q<G 21829 X

= MC,_KG 1800 X

MC_KG 3OO X

MC_'_G

MG_G t7 X
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TABLE 17-2

A,",alyd_ Re_tm Abo_ Bad_uml _m A! Media (eX_l_ C,¢_Jn_at_ I_ the _ _w

P_ 0 I/_dw Ce_ _ R_ R/

SB6tA DJA192

SIB61A D Jkl_'Z

$SLAA DJAOO2

SSLAA DJAO02

SBLBA DJAO55

SBLCA OJA075

!S81_C8 DJA079

SBLC8 DJA234FO

SSLCF DJA220

SSLDA

SSLDA DJA0S5

SBLD6 OJA_gg

SBLDB DJA_gg

SSLDB DJAOgg

SBLD8 DJADg9

SBLDG DJA212

SBLKX; 0JA212

SBLD_ DJA216

SBLEA D JAil9

SBLEA DJAIt9

SBLEB DJA123

SSLED OJAI31

SP_ OJA131

S81.ED DJA.131

SBLEG D.IA200

_LEG OJA200

SBL_4 DJA206

SSLI_ DJA2_

SSLEPI DJA20e

_LFA (1) DJA02g

._BLFA (1) DJA020

,_LFC (1 } DJAO_

$8LFC(1} OJA028

SBLFC(1) DJA028

SBLFC (I) DJAD28

SBLFC (1) OJA028

SSLFD (1) DJA03Z

S_¢FD (I) DJA032

SSLFE (1) DJA036

SSLFE (I) DJAO36

._BL_ (I) OJA036

SSLFF (1) OJAD40

SSLFG 0.1/*.2G4

SBLFG DJA204

SBLFG OJA204

Sed_mer, ts

SD61A DJA194

_ _,_le Depth Range parametmr Narr_ Concent_dion

30to5_0

30 LOS.0

80t_100

80LO 100

8.0to 100

80to 100

80to100

80to100

80to100

80to100

$0tol00

&0_o 100

8.0_ 100

_k0_o t00

80to t00

80to100

_0tol00

80to100

80to100

8.0to 100

80to 100

80_o 100

S.O _a100

80t_ 100

E.0 ta tO 0

80to 100

80t_100

$0tOl0J_

80to100

80_100

80_o 10.0

80t_ 100

&0_o 100

8 I} to t0.0

80to 1_0

801o100

80_) 100

B0_100

8.0t_ 100

80_Ol00

80_o100

801o100

80_a 100

80_a t00

80to tOO

00to10

_EAD

_.N]_MONY

_OGIUM

_ODIUM

;ODIUM

_ODIUM

_ODIUM

;OO1UM

_0OiUM

_AJ.JJtJM

_NTIMONY

;ALC_UM

_O[_UM

_4ALL_IM

.EAD

;ODIUM

_DIUM

;OOrUM

_IALL_JM

_tALUtJM

_NT]f_0Ny

;OG1UM

_J_LLIUM

;OCtUM

_ALL_JM

;ALCtUM

EAD

;OCCUM

;AJ-CIUM

;O01UM

CHROMIUM. TOTAL

LEAD

S_L_N_UM

SOI_UM

ANTIMONY

5ODCUM

ANTIMONY

SOOIUM

THALLIUM

SODIUM

SODIUM

_ALLIUM

ZINC

ARSENIC

OUaUller

904

tZ J

59 J

96 J

627 J

321S J

3_7 J

152 J MG,_G

3 J MG/I(G

03_ J MG*XG

56 J MCA(G

2540 MG/KG

8:_3 J MG_XG

064 J MG,_G

332 MGn_G

664 J MC_G

131 J MG/T_G

647 J MG.I(G

031 J MG,CKG

0 32 J MG_G

57 J MP_G

375 J MG/_G

045 J MG/KG

g25 J MG/I_G

03_ J MGA(G

2670 MGA_G

72.S , MG.I(G

718 J MCA_G

3640 MGR(G

108 J MG/KG

$ 7 J MG/_G

30 MG/KG

89 = MG/KG

077 J MC_XG

624 J MG/KG

S a J MG_G

565 J MG/_G

57 J MP_G

635 J MG*_G

051 J MC_G

597 J MG*_G

t19 J MG_G

031 J _G

2_50 MG,I¢G

141 MGIXG

43 • = MGn(G

13 _ MG/f_G

46_ MG/TKG

107 = MGr_G

146 • MG/KG

I177 MC._G

221 = MGt_G

582 J MG_G

022 J MG,%G

253 J MC-,_G

t 3 MC.._G

122 MG._G

304 MGtKG

522 MC-vXG

40 = MCA(G

481 M Gt'KG

5g 1 M C.A(G

14_ _ MC_G

543 MGA<G

333 MC.fl_G

806 = MG/KG

256 MG_G

g35 MG/_G

26700 = MC_KG

45 T MC#KG

0 33 J MC_G

03 J MC._G

552 MG,_G

503 MGR(G

192 MGA_G

409 = MG._G

42 MG/_G

131 MC,_G

536 = MC1/KG

TI 5 MG_KG

t61 MC_KG

t30 MC,%G

36 9 MCI_G

Surfa¢_ Sea=

SB61A DJAlgl

$861A DJA191

_.561A 0JA191

SIB61A OJAI91

SR61A OJAIgt

S_LAA OJA001

SSLAB DJA005

SBLAC DJA_09

SBLAC DJA_09

SBLAO DJA013

SBLAD DJA0t3

SStJ_A DJA054

SBL_ OJA058

SBL_8 0JA£58

SBLBC OJAb52

SBLBC DJAD62

SB_BC DJA_e2

.e,SLBC DJA_62

SBLBO DJA_6

SBL_E DJA070

SBLSL DJA070

SBLBE OJA070

SBLBE OJA070

SSUBE OJA237FD

55USE OJA237FD

SBLCA DJA074

S_LCB DJA078

S_LCO DJ_

SSLC_ OJADgO

SSLC_ OJAGg0

SBLCE DJA235FD

SBLCE OJA235FD

SBLCE OJA235FD

S_LOA DJAG_I

_t-DA D_

SSLDA OJA094

SBLDA DJA094

SBLDB DJA_

00to10

00to 1.0

00_o IJ3

00_10

ODtot.0

00to 1.0

00to10

00to10

00to10

00to10

00tOl_

00to10

00tal0

O0t_ 1.0

00_o 1_

00to t J3

00tot0

00to 1.0

00to10

00to 1J)

00to 1_0

00to IJ_

00to IJ_

O0_lJ_

00to tJ_

00to t_

00_)10

00_10

00_10

00_o1_

00¢o1_

00_o 1.0

00_o 1J_

00to t J)

00_o10

ARSENIC

_ERYUJtJM

COPPER

LEAD

ZINC

MERCURy

ZtNC

SOC4UM

I_t.UUM

A.N_IMONY

MERCURy

LEAD

CHROMIUM TOTAL

LEAD

CHROMIUM, TOTAL

COppER

Z_NC

LE*&D

CHROMIUM TOTAL

COPPER

LEAD

_INC

_J-U_INU#A

CHROMIL_4, TOTAL

I_IALLItJM

I_tAU.AJM

3OPPER

3HROMlUM, TOTAL

_D

3HROMtUM TOTAL

3OppER

.FAD

2HROMIUM TOTAL

3OppER

.EAO

'JNC

_ROM_UM, TOTAL

Urdt I Badq_round B.ackg round
Vale Ex(_edallCe R ag

MG¢I(G 23 9 X

MC,_G 1 X

MG_XG

MG_G

MC_I(G

MG/KG

MG,XG

MGn(G

_A32 X

Z39 X

2432 X

23.9 X

2432 X

21_4 X

239 X

O6 X

114 X

12 I X

x
33 5 X

3O X

126 X

04 X

126 X

3O X

24 g X

3O X

24 8 X

335 X

3O X

126 X

248 l

335 X

3O X

126 X

23810 X

248 X

335 X

248 X

3O X

24 8 X

335 X

3O X

24 8 •

335 X

3O X

24 B X
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TABLE 17.2

A_,dy_ad Rnutim Abow gackground I_ _ Idl,_la (exce_ Gn),u_.,dwa_.m)Irah Ots_ A_

Station

SaLD6 DJA098

SBLD8 DJA098

SBLGt3 DJAO98

SBLDC DJAI02

SSUDC DJAI02

SBLDD DJAI(_

SSL[X3 DJA211

SE_DG DJ._21 t

SBLDG DJA21 I

SBLDG DJA2_43FD

SSLDG DJA2_,FD

S6LDG DJA2_FD

SSLEA OJAr 18

_L,_A DJAil6

SSLEA DJAI t0

SSLEA DJAil8

SSLE8 DJA12_

88LEB DJ_122

SBLEB DJA122

SBL£B DJAI22

SSLEB DJAt;Q

SBLEB DJA.?29P1)

SBLEB OJA?_O

SBL_C DJA126

SBLEC DJA12_

SBLEC DJ#,121J

SSLED OJAI30

SBLEE OJA134

¢_SLEE DJA134

_UEE DJAI34

SBLEE OJAI34

SBL_F DJAr 38

SBLEF DJAI38

SBUEF DJA138

SB_JEF DJA138

SGLIEF DJ_138

SSLEF DJA138

SSL_.G DJAlSe

SSL_ OJA207

$SLFC (1) OJAn2?

SBLFC (1) OJAg27

SBLFC (I) OJA927

_ECFD (1) DJA031

SOLFD (I) DJ_331

SBLFD (I) OJA031

$BLFD (I) DJA031

SBLFD (I) DJ_31

SBLF(_ (1) 0 JA935

SSLF_ (1) DJAO35

SBLFE (1) OJAD35

98LFF (t) 0JA_39

SBLFF (1) DJA04gFD

SBLFG DJA203

$5-1 DDMT_e0598_S t

85-1 DDMT._F_.SS 1

SS,S DDMT.0e0598._S i

SS-t DOMT_80598.SSI

85-1 DO MT.CF_598.$ $ I

88-2 DDMT_,_O608_2

S_-2 DDMT.C_C_ga.SS2

5S+2 OOMT_e0698_$2

SS-2 0OMT_eOSg_ss2

5,_.2 DOMT.OOO59e-SS2

S5.2 OOMT_e069_SS2

SS.2 OOMT_e0698_S2

8_-2 OD MT.08069_SS2

$5.2 ODMT-_C_9_-SS2

SS-2 ODMT4_0696_2

SS-2 COMT_JO_2

5S-2 OOMT_B_OS.SS 2

$_2 DOMT_90_$2

SS-2 DOM T._069¢S_2

55-2 DDMT,Q80698_52

S_3 DOMT_SO;Sg_._83

_S_ ODMT_0698-,3S8

S_ ODMT_O69_S_3

55-4 0OMT_I(_-SS4

S_4 DOMT.O810g_$4

Ss_ DOMT_C_ 109P_

SS-7 DOMT.0_ 109_S$_'

S_-7 DO MT_0610gS_SS 7

S3-T ODMT_eI098_S7

_5-7 DDMT_I_ IG_ SS7

SS_7 DDMT_8 _C_B-SS 7

Sampte Depth RL'lge plrameb_ Name Concentnltk_

00to10

O0tol0

00_10

001o10

001O10

001O10

O01O10

00t, o 10

005o10

00_10

001_10

00to10

0Qtot0

00to10

00_.10

O0tOl0

001O10

00_010

00_10

00_o I 0

Q01oIQ

0Qtol0

00to10

00to10

O0tol0

00_10

O0tOlO

O0tolO

00_10

00_o IQ

00;o 10

QO_O l0

OO1010

00to10

001010

001_10

O0tOl0

O0tolO

Onto I_1

OO_Ol0

00_10

0Oto10

00tot0

O0_OI0

OO1O1O

O0_10

O0_I0

001oi0

QO_IQ

00bJIQ

QO_o IQ

OOfO I0

O0tO10

00tot0

0Qto10

00_oI0

O0tO10

001o IO

O0_OIO

O0_oIO

QO_O IO

Q0t_0

00_10

00to10

O0to10

00tOlO

001oIO

OO1OIQ

O0_OlO

00_I0

QQt_IQ

00_t0

0O1O1O

001oio

O0to10

00tOlO

O0tO10

OOeo10

0OtoIQ

0Qtot0

O0;OLO

00_oI0

OOtOlO

O0to10

COppER

LEAD

THALLIUM

THALLIUM

THALLIUM

COPPER

LEAD

ZINC

CHROMIUM. TOTAL

CCPPER

LEAD

CHRQM_M TOTAL

_OPPER

THALLIUM

_NC

:HROMIUM. TOTAL

_OPP_R

.EAD

r_UJUM

[INC

.EAD

rHALUUM

;HROMIUM TOTAL

.EAD

rHALLIUM

rHALUUM

_iTIMONy

:OPPER

.EAD

tHALLIUM

_LUM_NUM

_HROMrUM TOTAL

;OppER

_JU)

rP;ALUUM

:INC

tHALLIUM

,FJ_D

"_IROMIUM TOTAL.

,EAD

"pALLIU M

:H ROMIUM TOI"AL

_OppFJ_

FJ_D

14ALLIUM

_NC

;OPPER

F_AD

"HALL_M

"HALLIUM

11ALL_UM

_IALLIUM

_,LCtUM

_HROM_UM TOTAL

EAD

!PflT_SIUM

;O01UM

_.UMiNUM

ANTIMONY

_SF_IIC

_IUM

_LCtUM

CHROMIUM TOTAL.

COPPER

tRON

NICg_/-

POT_SIUM

SELENIUM

SILVER

S_UM

ZINC

CHROMIUM. TOT.I_

C_

POTASSIUM

ALUMINUM

CHROMIUM, TOTAL

VANADIUM

_LC_UM

CHROMIUM TOTAL

POT_$1UM

SODIUM

43 9 =

724

062 J

355 •

08 J

06 J

409 J

61 6 =

136

283

73 3 J

62 3 MC_G

IC9 MG._G

171 MQ4<G

487 = MC_KG

0 33 J MG4_G

3O6 MG4_G

33 MGr,(G

72 5 ktG,'KO

142 . MGn<Q

0 47 J MG/_G

t39 MG/KG

41 . MG/KG

0 36 J MC,._G

27 1 MCA(G

3g I • MG/KG
0 0 J MG/KG

061 J MC,A<G

355 J k4C,/KG

7O I MC,/KG

211 = MG/KG

0 62 J MG/_G

251OO M(2_KG

38 1 • MG/KG
372 • MG_G

709 _ M_G0 68 M_G

144 MQ/_Q

O43 J M_G

83 1 M_XG

36 4 MG_G

112 = M_I_G

0 29 J M_KG

t_ M_G

179 = _G

0 29 J M_G

169 M_G

4119 MG_.G

64 = MG,'KG

0 56 J M_G

0 _ J MG_G

0 3_ _ MG/NG

0 5 _ M_G

67t0 _

738 _g

23_ mg_g

126 _

t29 J m_._g

25 9 m_'_g

423 _g

17700 _g

212 • _g

84 = _

37 5 . _

129 J ml_g

31t_ J _

31 6 ra_ 9

538 _

6120O _

53 7 © _g

101 = m_'Kg

2_A0 _g

Unit _ Backg round Background
Vmlue _.xc_ance FI:

MG/KG 33 5 X

MG/KG 30 X

MG,_G

_G 30 X

MG.'KG

MC.,KQ

MG'KG 33 $ X

MC._G 30 X

MG/KG 128 X

MC_KG 24 8 X

MG/KG 33 5 X

3O X

24 8 X

335 X

3O X

12_ X

24 8 X

335 X

3O X

126 X

3O X

24 8 X

3O X

7 X

33 5 x

3O x

23810 x

24 8 x

335 X

3O X

126 x

3O X

24 8 x

3O x

248 x

33 5 X

3O X

120 X

33 5 X

3O X

5,B40 X

248 X

3O X

1820 X

23810 x

7 X

2O X

234 X

5640 X

248 X

335 X

37_40 X

3O X

30 X

1020 X

O8 X

2 X

126 X

248 X

3O X

1820 X

23810 X

248 •

484 X

5840 X

248 X

3O X

1820 X

Table 17-2 xlsTab_el 7.2 Page 3 of 14



TABLE17-2
_alyV_ Res,dts ,_ow ea_gn_ad for Ae Uedi_ (except Groue_ear) In U,e OIsp,:_ AnH

Ra_ 0 _,I_/U _ _r,n F_VdFJ

-I
w_

F;VV61A

S_61A

_|A

SWLAA

SVVlJ_A

SWLAA

OC Pes_c_es

SubStwfa_ Soils

F_B61A

_81A

Se_tA

SBLCE

SBUDG

SBLEE

SOLE_

SSLEG

5BLEG

SSLEH

SSLEq

_LFA (11

SSLFA(1)

SRFC (1)

SBLFC(I)

S_CFC (1)

SGLRD(I)

se_el, _
Sedkmmb

SD61A

S061A

SD61A

SD61A

SD61A

Scmp_

OJAlg5

0JAI95

DJAI_

0JAOl8

DJAGt 8

0JA018

DJA018

De_o(h Range pmm4ter Na_

HOl A_ ALU),_NUM

Not_ BERYLLIUM

N_ Appanage LEAD

h_A_ ALUMINUM

Not ,"_r_ BERYLLIUM

Not,_ CAI_XI_

OJAI92 30t_S0

DJAI93 &OW 100

OJAI93 80_100

OJ_t 80to100

IZJA212 80to100

DJ_135 80to 10.0

OJAt3_ 60tntOO

OJ_2CO 80to 100

OJA20a 80_100

OJA2(_ 8.01o 100

DJA208 &OW 100

DJA929 80_100

OJ_20 80to100

DJA92_ 8.0 to 100

DJA_ 80to100

DJ_28 80tot_O

O JA_32 8.0 to 100

_At_ 00_1_

DJAt_ 00_10

D_I_ OObl_

_OXAPH_NE

DDO (I l-bls(CkfLO R_ )-2.2 _ _1_0 !q

DDE (1,1 -_s(CHLOROPHENYL)-2.2_tCHL(_t

DDO (1 t -btS(CHI-OROPH FJ_YL_-2. 2_1C HLO_

DDO ( 1,1J_S(CHI.ORGPHENYL_2,2_CttLO_

_DD (t I<#_S(CHL_RQPHENYL)-2.Z_CHt O_q

4EPTACHLOR

_OD (1,1 _s(CHLOROPtlENYL)-2,2_ICHt.O_

_O_ {1 1-_u_ CHL OROPH EJC(L)_. 2_tCHLOR

_EPTACHLOR F..oOXIDE

_THOXYCHLOR

_DO (1,1Jo_Ch_OROPH£NYt )-2.24_CH_OR

X)T (I,I_CHLORO_)-22_-11_..HL

X_D (1,1-_bKCHLO_OPHENYL_2_2-OICttLOR

)DE II,I_CPCORO_hEC_p_2_QCOR

300 (1 1_(s(C_LOROPHFJ4Y_2_CHI*OR

)OE ( 1,1_o_( CHI-(_OP klEJ_YI- )_?_2_1CHL CIR

)DT (1,1 _(CHLOROPH_NYL)_2_2*TRIC_II-

)IEL_N

_OXyCHLOR

_q_a¢_ So_s

SBLAD

S_LGD

_CA

SGLCA

S_tCA

SBLCA

SBLC_

SSLCA

SBLCC

SGLCC

S8LCC

SBL£C

SGLDA

SSLDA

SGLOA

SGL_A

SBLDG

SBLD8

SBLOB

SSLOC

SSL_D

SnLDD

SSL_

SSLEA

_L_A

SSUEB

$8_8

SSLE_

SSUEH

SBLEH

SBLEH

SGLFA (1)

SSLFA{I)

$BLFA(1)

SBLF^(1)

SBLFA(1)

SStFA(1)

5_LFA (1)

SSLFA (t)

SSLF^(I)

SBL_C (1)

SBLFC(I)

SBLFC (1)

SBLFG

9Jmb!_

S_u_r face 8oim

S_-1

SE_I

$B-1

$B-1

SB-1

D JAb|3

OJ_

0J_074

O JAD74

DJ_074

DJA_74

DJ_74

OJA074

D,_AD82

DJA0_2

OJA_2

OJA0_2

OJA094

DJA_J4

DJA094

DJA094

DJA_

DJ_

DJA_9_

DJ_I02

OJAI06

OJAI06

OJAllB

0JA118

DJAil8

DJAI22 0 0 to 1 0

DJA?29FD 00to10

DJA229FO 00tel0

DJA207 001o10

DJA207 00to 1.0

OJA207 00tol_

OJAD19 OO1O1O

OJA019 00to10

DJA_19 00to10

DJ_019 00_o10

DJAg19 00tolG

DJAD4._D 00_o10

DJAD46FD 00_o _J_

_D 00_o10

OJA02? (t0t_10

OJA02T 00_o10

OJA_27 00*Ol0

DJA203 00ta 1.0

00_I0

00_10

00_10

00_10

00_1_

00_10

00_1_

00_|0

00_10

_0_10

00_10

00_10

00_10

00_10

00_1_

00_10

00_10

00_|0

00_10

O0_t_

00_10

O0_t0

00_10

_rPIOXYCHLOR

}IELOR_N

_DO ( L I_b_s(CHL(_(_PH EN YL )_2_2-DICHLOR

)DE ( 1.1_s(CHLOROPttF_}-22_CHL_

X)T ( 1, I_m(CHLOROF_ENYL_2_2_-_RICHtl

_tELDRIN

_NDPJN

_NDRJN KETONE

)DD ( 1, I _ts{CttLORQPrlENYL_2_ICHLOR

)DE(I I_C_J-OROPHENYt _2_2_)1Ch¢O_

)DT (I,14_S(C_LOROPp_NYL_2_2-T_CHD

)IELORIN

• O (11 _(C_LOROf_ENYLF?.2_CHLOR

_DE (11 _(C;tLOROPHENYL _2_CttLOR

)DT (1, I_(CHLOROPHENYL_2_ 2-_ICHLI

_NCOSUL_AN SULFATE

)OO(1 I_dS(CHLOROPHENYL)-Z2_Ch¢OR

)OT ( 1. I_(CitLOROFttEPWL_22.2-TRICH_I

J_DOSULFAN SUt_ATE

_NOOSULFAN SULFATE

)DO (1 I _a_S(CH_OROP;tENYL_?_2_4CHL_

)DT (t 1J_CHLOROPr_NYL_2_TR;CHU

IDO ( 1.1_s(CHLOROPHFJ_% _22_ICHLOR

)DT (11J_CPg-OROPH_yI-)-2_ 2.TRICHL_

_NDOSULFAN SULFATE

'ODD (_,1J_m(C_LOROPH ENYL_2,2_CHLOR

DOD (I,I_(CHLOROPHENYL_2_CHe-OR

OOT ( 1,1_IS(CHLOROpItFJ4Y_2_2-TRICHL(

COD (1, I_(C_tORC_H_NYL_2_);CHLOR

DOE (1,1 J_CHLOROPHENYL_Z2_tC;tLOR_

DDT ( 1.1_(Ch¢OROPHENY_22_-TRICHL(

DDt) {1 I _s{C;tLO_OPttE/_YL_2_)ICHLO_

COT (l.t _S(Ch¢OR_L_2.2 _TRCHL(

OIELDRIN

It_ PTACHLOR EPOXIOE

METHOXyCHLOR

CO0 (1 I_b_(CHLOR_20_CttLO_

DDT (1 ,I_(CHLOROPt_J_L_2_2-T_IC_IX

C_ELDR]N

ENDOSULFAN SULFATE

ODD (11 _P*(CItLOROPHENy_2_ICHLORI

DDT(I t J_m(CHLOROPt_NY_2.2.2-TR_CHL(

FJ_DOSULFAN SULFATE

ODTII 1Jc_CHLOROPHENYL_222-_RICHL_

[3OMT_80rJ98-_ 1.3_ _32 3 0 t_ SJ_ 1,4_

D{)M T_O59_B 1.3_'_2 3 0 to 5J_ 1,4_am,a_

0 DM T41_0598_ 81.7_3" _4 7 0 to 9J3 t.4_U_a_e

i--I-
17.6 = _ M G_t 5,077 X

O_tl J 1 MGA-

0O256 MC#L 00_88 X

117 = MG/I_ 5OT/ X

00(J07 J MG/t.

000Q_ J MGA.

00336 MG/L 00186 •

0 167 J MG/_O

0 _2 J MG_I_G

00038 MG/_G 00015 x

00016 J MG/KG

00074 J MG/KG

0 0456 J MG,_G

OOO4 MC_XG OOO15 X

00041 J MG,XG

000011 J MGA(G

0_786 MGA(G

00088 J MGA(G 00015 X

OO326 J MC_KG OOO21 X

0 0302 J MC_KG

0 0305 J MC/KG

0022_ MG/_G 00015 X

MG/_G 0 0072 X00164 J

000078 J MG/_G

00019 J MG._G 00015 X

0_2 J MG/KG 00061 X

0,0392 © MGtKG 0 0072 •

0 0282 J MG/KG

00617 _G 0011 X

00682 J MG/I_G

00042 J t,tC._G

0177 = MG'KG 0086 X

00555 J MG/t(G 00067 X

0212 = MC.I(G 016 X

0 234 J MG/_G 0 074 X

0 954 MGtKG 0.0_6 X

0 0036 J MG,_G

0 003 MG/KG

0 0839 J MG_G 0 0067 X

0_4 = MG/KG 0 16 X

I 46 J MG/_G 0 074 X

0174 MG_G 0_0_8 X

0 03_3 J MG/_G 0 0067 X

O236 _ MG_G 015 •

04_ J MG,_G 0074 X

a O259 J MG_G

00_t4 J MG/KG 00067 X

MG/I(G 0074 X0246 J

0 OO84 J MGn(G

0 0043 J MG/_G

00104 J MG4(G 0CO87 X

0 132 J MG/I(G 0 074 X

0 O435 J MGA(G 0 OO67 X

0 179 J MCI_G 0 O74 X

0 07_ MG_G

0 0091 = MCA(G 0 0067 X

0 0226 J MG/_G 0 0067 X

OO971 J MC_KG OO74 X

0 126 J MG/KG 0 0067 X

0 6 MG_G 0 16 X

1 04 J MG/KG 0 074 X

0 E_34 J MG/KG 0 OO67 X

00978 J MG,_G 0074 X

OO94 MG_G 0_ X

MG_G OOO45 X0¢Q9 J

0 0543 J MG,_G

0 0248 J MG/_G 0 _057 X

0 173 J MG_G 0 O74 X

02G_ MC._G 0086 X

00911 = MG/_G

0COS5 J k;G_G 00067 X

0 329 J MG_G 0 O74 X

0 0Q52 J MG/_G

0 132 MC._G O.O74 X

OOO18 J MC_KG

0001 J MG'XG

OOO19 J MGrKG

00alt J MC,'KG

OOO19 J MCA(G

Tat4e 17-2 xLsTable 17-2 Page 4 of 14
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TABLE I T-2

Andyecd Rndtl Above Bad_J_i f_ All Media (exoept C,mundwat_ in _ _ _

R*w 0 _ C*Fd _ F.*_ RJ

_h Range parameter NR,_

DOM T_080598-SB 1-S- 11'_5 _ 1 ¢Oxath_me-

00to10 1,4_4d_,_ooo,o __ 000170001

30to50

30_50

30to50

30W50

30_o50

30to50

30to50

30_50

30to50

30_50

301o5_

30_50

30tBSO

30;050

30to 50

80bo I00

$Oto I00

80t_ I00

801o tO0

60to I00

80to 100

80toi00

801o100

801o 100

80toi00

80WI00

801o I00

80_0 tO0

80_to0

80_ tO0

80to I00

100to120

80_I00

8_Oto I00

80t_I00

80toi00

80_I00

80,oI00

80_o tO0

80kJ tO0

60to _00

80b_ tO0

80to 100

801o 100

80toi00

80*OLO0

801o 100

80_oI00

80_I00

80:o100

60toto0

80_tO0

60to I00

80toi00

_Oto 100

80toi00

801o 100

80toi00

80ta I00

80_I00

60_I00

80_o tO0

8Db_ tO0

80to 100

801oIOQ

80_oI00

801O100

80=OLO0

80_I00

$O_tO0

80to I00

&Oto I00

OOtO100

8O101OO

80toi00

80_oI00

80mi00

80mi00

80_oI00

80intO0

Z_ETHYtJIAPHTHALF.NE

ACENAPHTWfLENE

ANTHRACENE

BFJ4ZO(*)ANTHI_Cr_IE

BF_ZO{*)PYREN_

8EqZO_)FLUORANT;_NE

BENZO{g,h I)PERYI_NE

6ENZO_)FLUORN_THENE

CItRYSENE

CtBENZ(Ih)ANTH RNCEZ4E

FLUORANTHEN_

,<D ENC_ 1,2.3-_d)PYRE_

NAPItlHNJENtE

FHENANTHRENE

PYRENE

BENZO(.)ANTHRACENE

BENZO(IPYRENE

BENZO(b)FLUORANTHEHE

BENZO(g I_PERYLENE

BENZO{k)_.UORANTHENE

CHRySENE

_ BFJi7_ = h)ANTHRACENE

FLUORAN_IENE

INDENO(I 2.3-C.d_PYRENE

PYREJ¢E

_NTHR/_ENE

BENZO(a)ANTHRACENE

5ENZO{a)ANTHRAC_NE

_3_.O_a_RENE

_N_RAC_HE

_ENZO(a_RENE

5ENZO(a)ANTHRACEN E

:IENZO(a)/_NTHR_CEN E

]F_ZO(ap'I'RF_IE

3ENZO(b)FLUORA_.'THENE

_EHZO(g,h.I)P ERYLErCE

_NZQ(k)Ft._ORANTHENE

_RyS_NE

31B£H_a,h_ANTHRA_ENE

:LUO._ANT_NE

NDENQ(1.2 3_d)pYREHE

_HENA,NTH._ E

_NZC_n)_*4THRACF34E

3ENZO(a)PYRENE

_ENZO_)FL_ORANTHENE

_ENZO(g hJ)PERyIJENE

_ENZO(k)FLUORAN THENE

_RYSENE

_t9 EHZ{a,h)AI_THRA_ENE

_3RANT_ENE

NOENQ{t _3-Cld)F_RENE

_P_T_AUENE

)H E_L_NTH._J_IE

_C_NAPHTHENE

_NTHRACE_

_ENZQ(a)ANT_RACENE

IENZQ(a)PYRENE

IENZO(b)FI-_ORAN T_ENE

_ENZO(g h I)PER¥1_NE

IENZQ(X)FLUQRAN THENE

;H._¥SENE

)I_ENZ(a h)AN/HRAGENE

q-UORANTHENE

:LUORENE

NOENQ( 1,2.3_d)PyREI_E

'HFJ4ANTHR_N E

'_RENE

I_NZO(a)_NTH_ACENE

_ENZO(A)PYRENE

IENZO(b)FLUORANT_E NE

_ENZO(g h I)_ERYLE NE

IENZC_)FLUORANTHENE

_IRYSENE

LUORANTHENE

_DEt_'O(1,2,3_,d )F_RENE

"_Er_AhITH_NE

_ENZO_a _A._THRACENE

012

0079

011

074

097

12

057

095

091

02

12

069

0oe2

056

O¢S5

O 13

0 15

0 t4

013

011

0t

015

015

016

00_3

00051

00041

OO042

OO045

0 OO34

00051

Or8

024

021

018

O22

02t

0041

O23

017

011

O2

012

013

014

0 12

014

0 t5

Og7

O28

013

0 O69

018

O29

OO55

01

O3

O3

O3

022

032

O33

0 O53

O84

0 O42

O22

052

O56

00t9

O0t7

0 O2

0017

OO2

0 O24

0 O52

0014

0041

01

a11

Table 17-2 xlsT_ble17-2 Page 5 of 14
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TABLE 17-2

k'dyS_ P_ul_/_ow Sackgro_M f_ All Me_ (exceM _ _ tha 0,mo_ ke;

5tadion Sample

SBLFC(t) DJA028

SBt_FC (t) DJAO28

SBLFC (1) r3JAO28

Sa_FC (I} DJA028

SSCFC(t} DJAO2a

SBLFC(t) DJA028

SBLFC (1) DJ_2_

Sg*LFC (1) i D JA02_

SBLFD (I) i D JA032

SBLFD(I) OJA03?.

SSLFD It : DJ A032

O_ Ran_ P=rameter Nar_

80 to 100 BENZO_b)FLUORAN IHENE

&0 _ 100 BENZO_g h.I_PERyLENE

80to100 BENZO(k)FLUOR/_THENE

80;:oio0 CtlRY_NE

8OIO IOO FLUORANTHENE

8.0 _ IO O IND.12.3-_d)PYRENE

80_o IOO PH_RENE

&o_ tOO PYRENE

80 to 100 FLUORAN_EI_

80to100 ;_HEfC=,NTHRENE

80_o 100 ;WRENE

secrm,em

SO61A DJA194

SD61A OJAlg4

SD61A DJA194

S_61A 0JA194

SO61A DJA194

SD61A DJA194

SO61#_ 0JAI94

5061A DJAI94

SO61A 0JA194

SO6tA D JAr94

SO6tA DJA194

$061A DJAIg4

SO_IA DJA194

SD61A _JAI94

SD61A OJAI94

SDLAA DJ_017

O O to t O _J_r _YLNAPItTRkLF.N E

00tolO ).CENAFHTHFJ_E

00tDtO _.CFJ_AFttThYLI_qE

00 to IJ_ _J4ZC,(a)ANTHRACENE

O0k_lO _'_ZO(a_'YRFJ_

OOk_ 10 _E_ZO_b)FLUO_NE

OOkotO _FJ4ZO_g I_i;PERYI_NE

00_otO ;ENZC_ _m_U_p.AN _FJ_IE

00_o_O 3HRYSENE

O 0 _ I O );B FJ4Z(a.t_)_41_ R._CENE

O0tolJ_ _LLkOp.ANI"_IE

00 to I.O NOENO(I 2.3-_d'/PyRFJ_

O0_* 1.0 4ApHT)tALFJ_

O0t_lJ_ _HFJ_IANTHREHE

OOt_ t*0 _P.ENE

OOto t*0 _CFJ{APHTHYLFJ4 E

SL,r¢a_ BOa=

SEPIA DJAtgt

SB61A D JAr91

$561A OJA191

SB61A DJA191

_IA OJA191

S_61A DJA191

_;_IA DJA191

SB61A 0JA191

S_61A 0JA191

SB_IA 0JAI91

S_61A DJA191

S_61A DJAr91

SB61A DJAr 91

S_61A D JAr91

SB61A DJA191

S_8_A OJA191

SBLBA 0J/_54

SBLBA OJA054

$SLSA 0J/_54

3_L_A DJ_54

SSUBA O JAG54

SBtJ_A D J/,_54

SBLBA DJ_54

SSLBA DJADS4

SBLBA DJA054

SSLB_ DJA054

EBLBA DJ/_34

SSLBC DJAO62

SSLBC DJA062

SBLSC DJA_2

0J_062

SgLBC DJA062

SBLBC DJA062

SBLBC DJA062

SI]LBC DJA062

_LEC DJh062

S_I_C DJA062

SI_LSC OJAC_2

_LEB 0JA122

_SLE5 DJA229FO

EBLEB O_A22gFD

SBLEB 0JA229FD

SBLFA (1) OJh019

_;_LFA (1) DJ_019

SSLFA(I) OJf*O4_FO

SSLF^ (q i [_JA_r=FO

SBLFA (t) I

_A(I) N

SBLFA 11) DJ._I_

SBU:A (1) 13/,_46R_

_,_I_A (1) _J_

SBLF5 (1) DJ_23

SBLFB 11) 0J_O23

SBLFB (I) OJAO23

SBLFB (1) DJAil23

0OtOtD

00to10

001O10

00tot0

00to10

001010

00_10

00tu|0

00t010

00t=t 0

00to10

00to10

00to 1_

00_o 1_0

00to 1.0

00_ I_0

00_OlJ0

00to t.0

00tot 0

00t01_

00tot0

00tot0

00tol_

00t01_

00to10

00_ IJ3

00_01J1

00tot0

00t01_

00to10

00_10

00to IJ3

00tOlJ3

00_o1_

00to10

00;u 1_

00to10

00to10

00_1_

00to 1.0

001o 1J_

00_1J3

00 ;o 1_0

00t01.0

00tot_

00t_lO

00to IJ0

00t01_

00to IJ_

!J_lEW; t'tJ,_p HTHAL EN E

_ENAp'_ENE

_3_o.ACE NIE

_IENZO(I)ANTH_ACENE

_EN_O01)PYRENE

_ENZO_)FL_ORANTHENE

_ENZO(g,_.I)PERYLEN_

_-k_RENE

_E

'y_E

!BE_.Ola!_rr _C_E

_ENZC_a_YNff31E

BENZO(k)FLUORANTHENE

_$12NI2

R_k_4tENIE

BENZO(a )hNTHRACENE

BFJ_.O(a)PYRENE

BENZO_ _FLUORAN/_ENE

FLUORAN_ EN_

ACENAPtITHENE

0g.EN._NTN_NE

_k_HE

BENZO(klFLUORANTHENE

FLUORANTHENE

R.UO_NE

_HTNAIA_

pHENANTHRENE

_CE_IE

Con¢_p_ra_on

012

0091

011

012

O26

OO9

013

O2

015

OI

011

0 t6

094

024

54

5g

74

46

18

97

51

019

73

79

016

O34

0.38

0g

58

67

82

38

63

83

16

85

O.32

46

O=25

43

12

018

031

tl

1

12

11

12

24

014

18

24

O2

O32

O86

099

It

1

O95

21

013

16

3

OO26

0074

012

0 O7

0014

001

0t8

O29

076

O83

2

013

0041

14

011

1.3

18

47

49

Qu_rrfier

J

J

J

J

J

J

J

J

J

=

J

Units Bzckground Background
Value Exce_dan¢_ Fla

MG_KG

MC#KG

MCI_KG

MG,_G

MC_XG 0045 X

MGtKG

MC_XG

MG_XG 0042 X

MG/KG 0045 X

MG,XG

MC,_G OO42 X

MG/KG

MG_XG 077 X

MC4_G

MG*_G 2_9 X

MG,_KG 2_5 X

MC._G Z21EO5 X

MC_I(G IJS X

MG,I(G Z3 X

M,Gel(G 3_. X

MC_KG 07 X

MG*_KG ? 1 X

MGrKG 17 X

M.C._G 0 | 3 X

MC14_G 6_ X

MG_G Z882 X

MG/KG

MC1/KG

MC._G

MG,_G 0_096 X

MG,I(G 071 X

MG,XG 0 g6 X

MC_I_.G 09 X

MGrKG 0 B2 X

MG/KG 078 X

MG_G 094 X

MC._G 026 X

MG_G _J_ X

MG_G

MG,_G 07 X

MG_KG

MC#KG 061 X

MC_G I 5 X

MC_KG

MG.I<G 0096 X

MG/KG 071 X

MG/KG 0_ X

MG,I(G 09 X

M C,_I(G 078 X

MG,XG 094 X

f4G/KG 16 X

MCI_G

MG_KG 06t X

MG,I_G 15 X

MG_G

MG4t(G 0096 X

MC._G 071 X

MG_KG 095 X

MG_XG 09 X

MG/KG 078 X

MG/KG 094 X

MG/KG 16 X

MG4KG

MG,I(G 061 X

MG,XG 15 X

MG_G

MG_G

MG_G 0C_6 X

MG_G

MC_XG

MGdKG

MCI_G

MCZ<G 0096 X

MC#KG 071 X

MC_KG 078 •

MGt'KG 16 X

14G_G

MG_G

MG/XG 061 X

MG_G

MG_G

MC.r_G 009_ X

MC-4KG 0 71 X

MG_G 0 _ X

Tal_e 17-2 X_sTabtel 7-2 page 6 of 14
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TABLE 17-2

AnaE, t;_ Rn,lt= _ StdcgmoM _" M Media (m=_pt _ In thl 0tm).l k_

Roy oJ/mnp_n Dep_ 90,_ R_t _

Sample

DJA023

OJA023

DJAOZ3

DJA023

DJ_023

DJ;_23

DJA023

DJ_023

DJAOZ3

0J_023

OJAOZ3

D,,pth Range

oOtOlO

oot_10

00=o10

oOlOlO

oot_lo

ooto 1.0

00t_10

ootolo

oOtOl_

00.o10

oo1o1o

Pim Name

IEN ZO(b)FLUORANI_t_NE

IENZO(g h3_PERyLENE

)ENZO_)FLUOR,_qTttENE

_HRYSEHE

_SE_a h_CE/IE

:LUOR_I1H_

:LIIO_NE

_ENE

'YRENE

Copl_nl_llon

58

37

36

51

14

W

O86

4t

O26

13

72

8_ wat_

SW61A

SW61A

b'W81A

S,N6 tA

SW6tA

8WLAA

SWL/_

SWLA&

$WLAA

swt_

0JA195

O3A195

OJAil5

0,JAI95

DJAr P/_

DJAtg5

DJAOt B

DJADTB

OJA018

DJA018

O JArs18

N= &epr_

,ENZ0(b)FLUORANTHENE

;_RySENE

_LUOR_r_tENE

'HENANT_RENE

_(R_NE

_tRYSENE

LUQRANI_ENE

_EN_ITHREN E

_fRENE

Std_mfa¢_ Soils

SBLEE DJA20_OJAI3S

kdkee_=

3_ Sells

J 80b_ tO080t0100

D_I_ _ 00_10

DJAOB2 L 00_1_OJ,l_ 00bl0

FCB*1260 (AROCh_OR t2_O)

DJA192

0J._02

OJA002

DJ_6

OJA010

DJAD45FO

SBLC_B-I-33

DJA212

DJ_020

O3A020

OJ_0Z4

DJ_g28

OJA204

DJA204

OJA204

0_00035

0_046

0 c_o_s

0O0O27

o_o3

00O04

000028

00O032

0 I_06_

00O034

00OO52

301o50 CAP,B,_.OLE

00_o 100 _,_2 _ THYLH EXY L) Pit T'_:AL_E

8.0t_ 100 D_I_ _ ptl_tALATE

806100 _2dETlsYt31EXYL) pH IttAL_]E

B0*OI00 blS(Z_]HYLHEXYL) PHTHALATE

100 to IZO b_24E_tYLHEXYL) PHTHALA_E

330to350 h_C'J_;ftLOROBUTADtENE

80_o 100 _E_'_L pHTHALATE

80to100 C,_.BAZOEE

&0 to 100 O(ET:_L PHTHALATE

80t_100 Dh'_SUTYL PHTHAL_TE

80'_ 100 _=(2_TtWLH EXYL} PttTHALATE

80 to 100 124-T_CHLOROBEN_ENE

00 Io 100 2.46-TRICHLOROPHENOL

80 to tO 0 FENTACHt.OROPHENOL

0Ob_lO CARSAZOLE

J

J

J

J

J

J

J

J

J

J

BackgrOund

Exceeda_ce FIa

x

X

X

X

X

X

X

x

X

MO/t_

MC,I.

MC,,I.

MG,I.

MG4.

MG,I_

MC_L

MG/L

MG/L

MG&

SWSIA

SW01A

Sub|udaol _olls

SBOtA

SB6tA

SS_t^

SB_A

SBLAA

S_LA8

SSLAB

SSL_0

SB_

SBLAB

SBLA8

SB_

00201 • MC*N.G L

00121 J MG*_G

012

0_

o _zt

oo12

00_2

0o35

0c_3_

o oo3_

o 18

0 _7

ooo_7

0o35

o 16

0o94

o27

o22

O JAil4 16

0t

092

0016

ool

012

036

03S

o12

015

017

oot8

011

OOO44

013

027

2

O0_4Z

0OOO46

0OOO35

DJ&191 00t_10

0J&191 00t¢_ I 0

OJACOZ 00t_t0

OJ_001 00_10

DJh054 00_t0

OJ_4 00to10

DJA062 00¢o10

DJ/_ 00tolO

DJ/_215 00 _ 10

DJA122 00to10

DJ_I_. 00t_10

DJ,_gFD 00tOl0

[_A22_FD ootolo

OJA207 00t,_t0

OJAC46FO 00_ot0

C_D23 OOIo tO

OJAt_5 Nol AppP,¢aMe

OJAI95 N_ A,_4_ca_e

DJ Ao_8

30t_50

80to 100

8O1O1OO

140.O160

140.O160

801o100

80_t00

80_100

80.O 100

&0to 100

80*Ol00

140_1_0

bI_2_ETHYLtlE.XYL) pHTHAL._ n:

CARBAZOLE

_s(2AETHYLHE.XYL ) PHTH_L_.TE

_-rPBUTYL pHTHAL&TE

b_(2-ETHyI-HE.XYL) PHTHALATE
CARBA_CLE

CARB,tZOLE

_-¢2_ETr_LHEXY_.) PrtTHAL_TE

DIE_q_ft, PttlHALA11E

_2,ETHYLHEXYL) PHTW_LATE
DI_-_BUTY LPHTH_L&TE

_,_RBAZGLE

DIEI_WL PHT;_,LATE

_,(24ETHYLHE.XYL ) pHTHALATE

:.ARB_ZC4_ E

3ARBAZOLE

0 Q_7

OOO4

0004

0 OO3

OOOO4

0 13

O56

0001

004t

OOO4

01

34_-BU_fL PHTHNJ_TE

31E1_tyL pH'n4AL&'rE

Z4_ITROPHENOL

D,_192

O3A193

OJA193

OJ_3

DJA003

DJAg06

D JA006

DJAOQ6

DJACk6

DJAOO_

OJA006

DJAO07

;tETH Yr. ETHYL KETONE (2-6_kNON_)

dETHYL ETHYL KETONE (2.Bt _T;_,ON_)

_ETHyLENE C_LORK)E

_._RBON TETF_C_1.ORIOE

rETRACHLO_OETHyLENE(PCE )

".ARBON TETRACH_ORIDE

:Ht._'_OFORM

_ETHYLENE CttLQRtDE

_ETRACH LOROETHY LE NE(PCE )

_OT_L 12_IC_LOROETHENE

_CHLOROETHyLENE (TCE)

_ON TE TR_C_ORIDE

MG_KG

MG_KG 0067 X

MG/KG

M_KG

MG,XG

M_G 0 O67 •

MG_G 0067 X

MC.,_G

M C,,,_G

MG_G

MC,_G

MG/KG 0 (_7 X

MG_G

MG_G

MG,'KG 0 067 X

-- -- ,C,_.__2.G oc_7 x

J MG/L

J MGP.

MG;KG

MG/KG

MG,_G

MG/KG

MG_G

MG/KG

MG_'KG

MG£_G

MGJKG

MG_'_G

MG_KG

Table 17.2 x_sTablel 7-2 p_ge 7 of 14
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TASI.E 17-2

k._y_ I_sults At0ove _rd _r M _ (_,pt G_o_r_-rhn _e OL_pozaJ_

Staten

SStJ_ DJA_¢7

SBLAB D JACk7

$BLA8 D J/,007

SBIJ_ OJA0O7

SSL.,_ OJA_07

SBL_B D J/_0G_

SSIJ_B DJA0_

SBLA8 DJA908

SBLAB

SSLAB DJA0OS

$9L_8 OJ_

SSLAB DJ/,0_

SBLAC DJA910

SBLAC DJA010

SSLAC DJA010

SSL.,_C [_J#_l 1

SSLAC DJ_011

SBLAC DJA011

SSLAC DJA945FO

SBLAC D_45FO

_LAD D.IA915

SBLAD OJAOI5

SBLBA D.IA_56

SBLBB O,JAO_0

S_LB9 D.1/_60

,SSI_B D.l,_60

SBLDC DJA063

SBIJ_C DJ_o3

SBL_C OJA_4

SBLBC OJ/*064

SSLBC DJ_64

S_LIBC OJAOB4

SSUBC OJAOS4

58LBC DJA065

SEL_C

SBLBC [_065

.R_LBC _$

SSLBC OJN_5

S_L_C DJr_65

_L_C DJA0_5

$8L8C OJA065

OJA065

SELBC DJ_,_

SSLBC DJA065

SBLBD D JA0_7

SBLBD OJAC_a

SBLeD OJAO68

S_f._D DJA068

SSLSO OJ_06S

SSUBO OJP_06_

SSUBO DJA068

SBLBO DJA068

SBLBD DJ._69

SBLBD OJAQ69

SBLE.D DJ_069

SSLEO 0JA_59

SSLJ]O OJ_

SSLgO OJA0_

SBLIBE DJ_071

SSL_E DJA07t

_L_E DJA072

SBLSE DJA072

SBLSE 0_72

SBLC_. O.J_075

SSLC_ 0J_075

_c_ 0J_75

SSLC_. DJA07$

SSLC._ DJA075

SBLC_ 0JAO75

SBLCA OJA07$

SBLCA DJA075

SBLCP. OJA975

SBLCA OJA_76

SBLCA DJ_076

SSLCA DJA076

SBLCA OJA076

SSLCA OJ_976

SBLC_. DJA076

SBLCA OJAOTt

S_3LCA OJ_077

SBLCA DJAOTr

SSLCA D_N_77

SBLCA DJA077

S_LC._. DJA077

_LCA OJA977

Sample Depth _np Panamet_r Name

140t0 t60

140_o160

140W180

140_0160

140t0180

2801o300

2_ 0 V_300

280;0300

280_300

280t0_)0

250 t0300

2801o300

80to100

80t0100

&0to 100

140_0160

140to 160

140t0160

100_o 120

100_t2.0

140_t60

140_tlS0

140fo1_0

140t_ lS0

140t_ 160

140_o 150

80t0 t0.0

&0to 100

1401ot_0

140t0160

t40_0160

140_0160

140to 160

280t0300

280_0300

2_0t0300

280t0300

280t0300

280_300

21_0to 300

2B 0_o300

280_o300

2_0 f_300

280_o300

80to 1_0

140t_160

1401o t60

t40_150

t4Omt_O

t40_Olg0

140b_1_0

140t_160

2/_0t0300

280t0300

2B0_o300

280 I_ 30_0

280_300

280_300

80_o100

80_o 100

140to160

140_o160

140_o 160

_.0tot00

80to 100

$0to 100

801o 100

80t0100

00_100

80to100

80_0100

eO_0100

14010160

t40to 160

140for60

140to160

140t0160

140_160

140t0160

_1_0 I_ 300

280to300

280t_300

2_0to300

280t_3Q0

280to300

280t0300

3ttLOROF(_M

_IETh_LENE C#ILORIGE

IE1RACH__OROErHyLENE(PC_ )

tOTAL 1,2_tCH_OROETHENE

[RICHLOROE_YLENE (TCE)

I t r2.2-TETP_,CHL O RO EIHA_ E

_ARBON TETRACHLOPJDE

_ttLOROFORM

_E_E CHLORIDE

I_TRACHLOROETHYL_NE(PCE)

FOTAL 1,2_CHLOROETHENE

R_CHLOROL_HYL_NE (TCE)

:ARSON TETRACttLOFODE

;HLOROFORM

dE_4YLENE CHLOPJDE

_RBON TE_DE

_E_HYLENE C;tLORIOE

_AP,BON/I_IRACt,_ORIDE

;HLO_OFORM

;ARSON _IETRACItLOPJDE

_LOROF(]_M

dETHYLENE CHLORIDE

k_J_Z_NE

_ETHY_NE CtLORIDE

OLUENE

"OTAL 1,2_3_HLOROE_*tEN_

_NyI_ C;tLORItXE

;HLOROFQRM

;';_RENE

OTAL 1.2_)ICHLOROETHEN_

_CHLOROE_tYLENE (TCE)

_INyL CttLO_D_

11,1,2_

'1,1,2*TRICkE.OROETHANE

BENZENE

CARBOH/EIRACttLO_IDE

C4,1LO_OFORM

V_E CHLORIDE

S'/YREN E

T_TRACHLCRC) ETHYLENE(PCE)

TOTAL 1,2_CHt .OROETHEN_

_RIC_LOROETIIYt_E (TCE)

VINYL CHLORIDE

CARBON DiSUI-F_OE

CARBON T_IRA_OPJDE

CHLOf_OFORM

M _tYL_NE C;tLO_E

STYREN_

TETRACHLOROETHYL_NE(PC_)

TOTAL 1,2_)ICHLOROETHENE

/PJChq-OR_E _'CE)

112,2-TETRAC_LORC£_4ANE

CARBON T_ACHLOI_DE

CHL(J_OFOf_4

TE_Chl_ O_ O_ThYLEN _(pC_ )

TOTAL 12_IC;tLORO_THENE

TRfCHLOROETHYLENE (rcE)

METHYLENE CHLORIDE

VlNYL CKLOR_

ME_4YLENE CHLORIDE

STYRENE

I[OTAL 1.2_]ICHt.ORO_THEN_

1.1.2.2-TETRACHLOROE_tANE

2_HE.V,AN C_NE

_CETONE

3HLOROFORM

METHYL E]HYL KETONE {2_BU_ANONE)

r_1RACHLOROE1HYL_NE(PCE)

tOTAL 1.2_ICh__O_OETH_NE

rPJCHLO_OET_YL_NE (fCE)

_INyL CHLO_I[_*

t Ir2_

I t 2-TRIC_-OROEIHANE

I 1 _ICHLOROETHENE

I_ TP,AC_ LOR OE_;_;YLE NE (FC_)

[OTAL 1,2_DICHLOROETHENE

rR_CHLORO_Pt_NE (TC_)

/1NYL CHLORIC_

I 1,2.2-TE_P, ACHLORCE_PHANE

L,t ,2./PJCHLOROE_NE

I I_ICHLOROE_tENE

_HLOROFORM

tOTAL 1,2_)_CHLOROET_ENE

rRICH¢OROETHyLENE _rcE)

Concern I Qualifier Units B_:I_Fou_d Background

I Va_ue Exceedance F_a

24 _ MG/KG

0 004 J MG/_G

0 _ J MG.I(G

0 033 MG_G

47 J MG_G

0 009 J MG,_KG

0 35 J _G_G

7 MG_G

0007 J MG_G

0 089 MG,'K G

0_2 © MGdKG

33 ,_ MG_G

0 003 J MG_G

OO2 J MGrKG

0.C_0_ J MG.I(G

003 J MG_KG

003 J MG_G

0004 J MG_G

0002 J MG_G

0_ J MG4,CG

0 0_ J MG,'KG

001 J MG_G

0 0009 J MG.'KG

O O01 _ MG_G

0 027 _G*'KG

0001 J MG_G

00003 J MG_G

1324 J MG_G

@rQ3 MG_G

0066 MG,_G

_55 _ MG,'KG

0_OI J MG._G

0 _003 ,) MG._G

0 _ J MG_G

0 (_ J MG_G

00009 J MG/KG

0 _004 J MG_G

_0005 J MG/KG

0e8 MG_G

0_31 _ MG_.G

00_ MC._G

004 J MG,I(G 0 002 X

0 00(_ J MGe_.G

0 OO4 J _G_G

0 0005 .I MG,_G

0 OOO3 J M,G_G

_0_ _ MG,_G

0 OO5 J MG_G

000_ _ MG_G

OOO6 J MC._G

OOOO5 J MG_KG

0001 J MG/KG

00_7 MG/KG

0 OO2 _ MG_G

0 006 _ MG/KG

0 _02 J MG_G

0 001 J MG_G

0 24 MGn_G

0_5 MG*_.G

0 36 _ MC_I<G

OOO2 J MC_KG

0 _3 MG_G

_ _ MG/KG

083 MG_G

6 8 _ MG/KG

0 OO5 J _G_G

_ MG.'KG

0 003 J MG_G

_ MG._G

0072 MC._

5 _ MG_G

0 OO7 J MG,_G

33 MG_G

0 _7 _ MG.I(G

0 OO2 ,= MG/KG

O OO7 _ MGnCG

03_ _ MG._G

_e MG/KG

TaE4e 17-2 )dsTabk_17.2 page 8 of 14
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TABLE 17-2

Ana_/_ P._SUfWAbevq _,ckground f_/_1 _d_a (*xc_pt Gn_U_dW) i_ the D_SpO_ An_

S6LCA DJA077

SSI_J_ SI_CA-S_-I_3

SSLCA SBLCA_8-1_3

Sat.CA SEIJ_C.k_SB-I_3

S_LCA $BI__._8-I_33

SBLCA SBLCA_8-1_3

SBI-CA $__C3+_S_I_3

S_LCA SBI.CA_9-1A_4

SBLCA S_C._-$8-1 _4

SEIJ.CA SBLC4_SB*I_4

SBLCA SBLCA_8-1-54

SBLCA SBLCA-S_l-64

SSLCA SBLC4_$8+1.74

SSLCA SSI.CA_S4_ 1.74

SSI+CA SBLCA_EI- I0-12 5

_[SLCA SBI.C4_$5.I0+12 55

SBLC_ _SLCA_B,_O_,?

SBLC_ SBLCA_B-I¢-37 5

SBLCA SSLCA_SB-1C-57 5

SBLC_. SBLCA_B-10_7 5

SBLCA SBLCk_B-10.57 5

SBLCA $BLC_8-10-725

SBLCA SBLCA_B.I_T25

SSLCA SBLC_SB-I 1.27 5

SBLCA SBLC,_SB- t 1 ._' 55

._SLC_ SBLCA,SB*I 1.2_ 5_

SJ_LCA S81_.A+SB.I 1.37 _

SSLCA S_LCA.SB-t 1-37 fl

SSLCA S[ILC+;_38-11_81

SBLCA SBLCI_SB.11_I

SBL.CA SEILCA_B.I I,,8 _

SBLCA S_LCA_E_I 1.81

SBLCA SBLCA_B-I 1.61

SB LC,I, SBLC4_.,_,B+I1_ 11

SBLCA SBLC.&_5-11.811

SBLCA SBLC_-$8-11.811

SBLCA SBLC_SP_I 1.,1_1I

_t.CA SBLCA+_8+I 2.4e _

SSLCA SBLCA+SB. 12*46 S

8BLCA SBLCA*SB. t 2J65

SBLCA SBI.C_SB.12.74

SBLCA SBLC_B-12.T4

SSLC_. SBLC/_58-12.74

_BLCA P_I.C/+_38+12 74

SBLCA SBLC=4._B-I 2 745

SBLC4_ 5BLCA_9-12.74 5

SB_-CA SBLCA_8-12.74 5

_,SLCA SSLC.._SB- _ 3-77

SBLCA SBLCA.SB. 13.77

SBLCA SBLCA_B+ 13+T_

$_LCA SEILCA_;B.14_3

_SLCA SBLCA_8.15_0

SSLCA SBLCr_SS*I 5_0

SBLCA SSLC_,.SB+ t 5_0 5

SBL.CA S_I.CA.SB- t 5_0 5

SBLCA SBLCA_B-15_05

SGLCA S_LC_*SB.2.44

SBLCA SGL.CA._Ek2+44

SBLCA SSLC_._SEh2,44

SBLCA S_LCA.S.5.2_4

SBLCA SSLC._.SB-2_4

_SLCA S BLC.& S_2-44

$SLCA SI_CA.$a-2.444

,_8LC_, SGLCA S5 2JA4

SBLCA SBI.C_SB 2_I

SBLC& SBLCJ_SB.2JA4

SBLCA SBLC+I_SB 2_+44

SBLCA SBLCA_B-2_

SSLCA SBLC_B-2_8

_SLCA S_LCA $_-2_

S_LCA SBLCA _B-2.73

$SLCA SBLC_ $5-2.73

_BLCA SB_C_.$6-2.73

SBLCA SBLC_58.2.73

SBLCA SBLCA-S_-2*73

SSLC_ SGLCA-SB-273

SBLCA SGLC_B.3.14

SBLCA SBLCA+SB,3_I

SSLCA 5_LCA_3B_3_4

SBLCA St_C_ $8_44

SBLCA SB_CA $9.3_4

SBLCA SBLCA_EI_-53

SBLC_ SB_CA S83_3

RIgLCA S_LC_,9_-53

Sample Depth Range perimeter Name Co,l_mltraUon

200,o3o0

330.O330

330.O330

330.O330

330to330

330to33 0

330.O330

640.O640

640V=640

640,o640

640,o640

640to640

740:o740

740to740

125_125

125to125

375 fo375

375t=375

$75to575

5T 5_o575

575to57_

7ZSto725

725;o72.5

275_o275

275to275

2751o27 $

375_o375

375t0375

e] 0to810

810to610

$10to_10

aloto610

_10to810

8t0w810

_t 01o810

810_810

_10to810

465;o465

465_465

465_465

740to740

740/0740

740m740

740to740

740_o740

740t_740

740to740

770,o770

7701o770

7701o770

a30toB30

8O0*o8OO

8001o800

800t_800

000te_00

800teS00

44O1O44O

440to440

440to440

440 to440

440to44 0

440to44(t

440.O44 0

440.O44 0

44O*o44O

440to44 0

440_440

440to440

680m6s0

68O*o68o

680to_0

730_o730

730to730

730,o730

730_730

730to730

730,o730

440_o440

44 0_440

440_3440

44O1o44o

440to440

530to530

530,o530

53O*o530

530,o530

"_INYL CHLORIDE

1.1 2 r?.-TETRA CPLOROE THAN E

ACETONE

_-1 2_ICNLOROETHYI.ENE

TETRACHLC_OE1_YUENEiPCE I

tnms-I.2_IC_L(_OEIHENE

I_JCHLOROE_YLEN E (TClE)

THANE

1.1.2*TRICHLORO_

ds.1,2_CIt_OROET;tYLEN E

tnm_I_._ICHLOROE_ENE

T_OROETHYLEN E (TCE)

_, t ,2.2*TETRACHLOROET;'IANE

TRrC_LOROET;tYLENE (TCE)

ds-L2<)ICHLOROETttYLEN E

c=- 1.2_)ICHt.OROETHYLENE

c_1,2_)ICHLOROE_f'tl.EN E

_RICHLO_E (TC_E)

1 I Z2-TETRACk¢OROETHANE

oII-I.2_)ICHLOROET_:YLIENE

TRICHLOROETHYLENE (ICE)

1 1 2.2-TETRAC_tLOROETHAN E

"_JC_LOROETHYLENE (ICE)

IR¢CHLOROETHYLENE (ICE)

METHYLENE CHLORIDE

1T_CIt_OROET_.EN_ (TCE)

c_s*1.2*D_CklLOROETtt"._ENE

TR_CHLOROETHYLENE (ICE)

t,l 2_-TETRAC;tLOROETP.ANE

t,1,2+TRICHLOROET_ANE

c_- 1.2-O_CHLOROE1)IYLEN E

_s-1.2_)ICHI_OROETHENE;

TRICI_.OROETHYLENE (TCE)

1.1,2_2-_Ct'_OROETHANE

c_l.t ,2_)ICHLOROETHYLEN E

_tn_- 1,2_)IC_LOROEIHENE

ITUCHLOROETHYLEN E (ICE)

1.1 2.2.TE/RACHLOROETHAN E

ctS*1,2_ICItLOROETrIYLENE

rRICHLOROETHYLENE (TCE)

I +1+2_-TETRAC_LOROE_4ANE

_S-1 2-DICh_.OROETh'Y_ENE

_=-1.2_ICttLCROE TttENE

_RICHLOROETHYLEN_ (ICE)

I 1 2.2-TETRACHLOROETHANE

_s-1,2_CHLOROETHYL_N E

_RICHLOROETHYLENE (TCE)

I 1 2 2-TETRA C4_-O ROE THAN E

:_-t ,2_)ICHLOROETHYLENE

TRICHtOROE_E (ICE)

1,1,;

I 1 22-TETRACP_-OROETHANE

rRICHLOROETH'/LENE (ICE)

1.1,2*2-TETRACHLOROETHAN E

_b-I 2_ICHLOROETHYLENE

rR_CHLO_OETHYLENE (ICE)

I,t 2.2- TE I_R_C_ LOR O E3_tAN E

i, t .2-TRIChLOROETHANE

_b*1.2_ICHLOROETttYLENE

rETRACH_OROE/;IYLE_E(PCE)

r_=-1.2_CHLORCETHEN E

PRICHLOROE_4YLENE (ICE)

I 1 2.2-TETRACHLOROEI_L_NE

1 2-TRICHLORO_rHANE

:_S-_2_CHLOROET_E

rE1RACHLOROETHYUENE(FCE )

_ans- I .?._)ICH LOROE T_,.N E

rRICHLOROETHYLENE (TCE)

i 1.2.2-TETRAC_-ORO_rHPJ_ E

:*s-1 2_ICHLOROETHYLENE

rRICqLOROETHYUENE _'CE)

1,2.2-TETRACNLOROE3"dANE

I 2-TPJCHLOROETHA_E

_-1 2_IC_LOROE'D4_LENE

rETRACHLOROETh'YUENE(FCE)

mn=-l.2*Ot C_LORC_ETttEN E

rRICHLOROET'_tI_NE (ICE)

1,1,2r2.TETRACh_OROE'r HANE

;=.1,2_DICHLOROETH YLENE

[ETRACHLOROETHYLENE(FCE )

ra_s-I 24_ICHLOROEI_ENE

rRJCHLOROETHyLEN E (ICE)

I I 2.2-TETRACHLOROETttAN E

_-I.2_ICP.LOROETHYLENE

1_TRAC_ LC_O ETh'YLE N E(FCE _

R_CHLOROETHY_ENE (TCE I

0 o47

0,0157

0 933

0 C_534

0¢o572

0 001B9

0 132

00121

0 0026

00155

000246

0 0748

0 OO83

0 00,JT_

0 COSgS

000691

0 005e6

OO584

0 265

0 OO533

0 _447

00959

0 OO83

OOO935

0001

OOO9

0_00226

OO59

598

000121

0017_

00016

OO888

222

000639

0 ¢COa9

0 0_5

0 13t

00t04

0O55

0 20_

0_0C9

OO43

OO33

0 OO2

0 O36

0 365

0 OO425

00379

0 C084Z

0204

OO118

0 21

0 OOO7

0011

226

OOO157

0 0402

OOO352

001_

0 176

139

00026t

Oc_t6

0 OO636

OO184

03G9

15 1

OOO371

OO412

136

0OO256

00tll

OOO145

0 OO22

0 145

001T3

0 0073

003112

OOO142

0 0747

O0e6g

0 OO285

0_12Z

0 O536

Quallfl_

=-

J

=-

J

=
J

units Background Background
Value E.x c_lnce Fie

MC,_KG

MG_G

MCvXG

MCI._G

MG_G

MC._KG

MGn<G

MG_KG

MC_<G

MC-A_G

MC#KG

MG,XG

MG_G

MC,_G

MG_G

MC,_KG

MG_G

MC._G

MG_KG

MG'KG

MG_G

MGn(G

MGn<Q

MG/I<G

MG_G

MG/KG

MC.4(G

MC,_G

MG_G

MG_G

MG_XG

MG4(G

MO_XG

MO_KG

MG4_G

MG_G

MG4(G

MG_O

MC._KO

MC.XG

MGrKG

MG_KG

MC,_G

MG_G

MCI_G

MCI_KG

MG_G

MGtKG

MC._.G

MG_G

MG_G

MG_G

MG/KG

MC_KG

MG_G

MG,XG

MG_G

MG/KG

MG_KG

MCqKG

MC./XG

MG_G

MC_KG

MGtKG

MG_G

MG_G

MG_G

MG4(G

MC._G

MC./_G

MCaKG

MG_G

MGn(G

MGn<G

MC.XG

MGKG

MGKG

MC.I<G

MC.XG

MG_G

MG_G

MG_KG

MG_KG

MGtKG

MG_KG

MG_G

Table 17.2 )dsTab_e17-2 page 9 of 14
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TABLE 17-2

i_a,'y_ai Resu_s Above 9ack;_Durd fo¢ kq Medl_ (except _ In _le D_ kle.t

SBLCA SB_CA.SB-_67

_431.CA SELCA_8_67

5a_CA SBLCA*S83_7

SSLCA SBLCA-SB-3_7

SEt.CA SBLCA_B_67

$8LCA 8BLCA.SB_2

SBLCA SELC._$8442

SELCA SBLCA_S.t_42

$8t£,_ SBLC_SB442

8BLCA SBLC.A_SB_2

SBLCA SEL_

SSLCA SBLPJ,_S84_2

SSLCA SBLC,/_384-75

SBLCA 8BLCA_B_-75

SSt_A SBLCA_B4-75

S81_=A SBLCA.S84-75

SBLCA SBLCA_4-75

SELCA $8¢_75.3S

SBLCA SBLCA.S8*4.755S

SBLCA SBLC.J_B4-755S

SBLC.& $BL_75

SBLCA S_LCA_84*75 5S

SSl_A SSL_

SGI_-A SBLCA,SI_544

SBLC& SBLCA_SB_34

SSLC_ 8_.CA_8_54

SBLC_ S_.C,_S_5_4

SBLCA Sffi.CJ_SB-5_4

SBLCA SSL_77

SSLC._ _77

SBI_-A SBL_77

S_LCA SBLCA_8_5-77

._BLCA SBLCA_J_5-77

SBLCA SBLCA_I_I_47

SBLCA SSL_

SBLC& SGt.CA_SB.f_52

SBLCA S_LC;_SB_52

SBLCA SBLCJ_SB_52

3BLCA SBLCA_8_52

SSLCA SSLC.J_,_8_Z2

58LCA ,_,BLC.A_8.5_SZ2

SSLC_ SBLCA_8<_522

,38LCA SBLCA_I_¢522

_LC_ SBLC,_SB_F72

_LC_ SBL_ SB_72

SBLCA SSLCA_,_.B-72

_LCA SBLCA-S_._72

SSI_-J_ SBL CA_,_- T2

$8LC_ SBLC_tl-72

SBLCA $8__C_..$8_J-22

SBLCA SBLC,_ SB.9.42

SBLC,& $81_C._ ,SB-9_12

SBLCA S8 LC,,_SB_

SBLCA SBLCA.SB4_54_ 5

S_LC_ ,SBLC,&._RB_.56 S

SSLCA SBLC_B_ 56 5

SBLCA SBLCA-SS_-77

SBLCA SB¢C/_SB_-77

SBLCA S8LC,A_B-9-Tt

SBLCA SBLCA_B244S

SBLCA S_LCA_B244S

SBLCA SSLC_S_244S

5BLCA SSLCA_8244S

SBLCA SBLCA_8244S

SBLC& SBLC,&-SB244 S

SBLCA SBLC.*t_.R84755

SBLCA SSLC&-S84755

SBLC_ SBLCA-Sg4755

_;_LC_ SBLC._.S_47_

SSLCA 5BLCA-SEN755

SBLCA SBLC_$88475

SBLCA S_LCA-S88,175

SBLCA SBLC&-$E*8475

_LC8 OJA079

S_LC8 OJA079

SBLC8 DJA079

S61-C8 DJA080

$BLC8 OJA080

SBLC.8 DJA0_0

SBLC8 DJA_80

8BLC8 DJA0_O

S_L(:_ DJA081

$8LC8 DJ/_381

Sam ph_ Depth Range PammelJ_ Name Conoentration

67O=o67O

670to670

670t_670

670to670

67O1O67O

420 _o4_0

420t_420

420 Io 4_-0

42.0 _o42.0

52Qm520

520t_520

520_o520

750to750

/_0m/S0

750to750

750to750

750_o750

75O1O?5O

750toTS0

750to750

750to759

7501O750

750m750

_40to440

440to440

44O'o44O

5401OS40

5401o540

540to540

540to540

770to770

770_o 77 0

770to770

770to770

770to770

470t_470

5Z0t_520

5Z0 mSZ.0

520_o 5Z0

52O1O52.O

520 to 52-0

520_o520

52_0 to 52_0

520 IoSZ0

520;o52.O

7201o720

720toTZO

72.0to 720

72 Qto 72_0

720m720

720_720

_2 0 t_ 2Z0

420_420

4Z0to4Z0

5601o560

560,o5_0

560to560

560_o560

770_,770

Tt 0_770

?701O770

440_o440

440_o440

440to440

440m440

440to440

440to440

750_o750

750to750

7501o750

750t_7_0

750to750

470t_470

470to470

470to470

80to100

80_o100

80to100

140to le0

140to160

140tOl60

_40_t60

t40to160

_80to300

ZS0_a300

I .t ,22-TE TRAC;tL 0 RO£ IHAN E

C_- t _2_DICHLOROE_YLENE

_ETRACHLORO_P_)

WnS- 1.2_)ICH L(_ROETHFJ4 E

TRICHLOROETHYLENE (TCE)

_ms-1.2_ICttLORO_THFJ4E

_RICHLO_E (TCE)

112_

:_s-1.2_) K_HL.C.ROET._'I'IJENE

mK_LOROETr_tLENE I_CE)

I 1,2_

ht _*/FUC_-O_

ds*1.2J_IC_OROETHY_E

rETRACJtL(_OETHYLENf(FCE)

m_- 1.2_)iCH t._RC_ I_F_N E

_OROEI_,P_I_ENE (TCE)

I, 1.2.2 .TETRACHL(3_O I_I_AN E

1,1,2-_JCHt.O_

_-1,2_3_, f ILOROET;I_ EN E

na_-1.24_ttt.OR_THENE

r_JCHLOROETH_E (TCE)

_.1_.2-TET_O ROETHANIE

=-I.2_)ICHt.OROEIH'fb_qE

r_JCHL_E (TCE)

I 1,2.;

_-1.2-D E

ra_- 1_._qCH LORO_ "_J4 E

_Ch'LOROET;tYLENE (TCE)

12.;

_ 1._,OIC_LO ROEIHYLEN E

"ETRACHL_OETHYL_NE(PCE)

r_s- 1.2 _ICH L(_t_(3E3HEN E

_JCHLOROEt_:YLEqE (TC_)

_lC HI-C_O ETt tYL Eq E {TCE )

.1 _2.2_T_LC_O_HANE

_e-1,2_ tCh'LO RO E_WL ENE

_TRACHLOROETHYLENF_PCE)

_s-1.2_iCH_ORGEIH_NE

RICPLOROETHYLENE (TCE)

,1,2.2*TETRACHLOROET;4ANE

ss-1.2_)ICHLOROETHYLENE

1_m- f ,2_ICHLOROE/_F_NE

]RIC_OROETHY_ENE (TCIE)

I.|.2.2

1,1_2 _ICHI.OROE_

CHLOROFORM

ds- 1.2_ IC_5JDRQ_R}tYI.I_ E

_HLC_C_I_YLEHE(FCE)

tr_s-1.2_);CHLOR_E111_NE

_CHLOROETHYLEk_ (T_E)

_s.12_IC_LOROEI31YLENE

O¢-1,2_ICHLOROE3_tYLENE

I_JCHLOROE_tYLENE (TCE)

1RIC_LO_OET:tYLENE (TCE)

I. t .2.2_TEIRACHLOROETHANE

c_* 1,2_DICHLOROE_tYLENE

1RICHLORO_ (TCE)

1 1 2.2- TETRA C,PLO R0 ETr ;AN E

_S-1.2_)K_HLOROET)IYLENE

_ORO_E (TCE)

I.|.2.

I. 1,2-]R] CHLO RO_;AN E

CHLOROFORM

TOTAL 1*2_ICHLOROETH_NE

TRJCHLOROETH_LE_E (TCE)

1 1.2.2-TE_RACHLOROET_ANE

1.1.2;i_JCHLOROE_4ANE

_s-1.2_IC_LCRC_THENE

I. 1.2.2. T_TRA C.HLORO _THAN _

:=- 1,2_)ICI-:LO ROE _IYLF.N E

rPJCHLOROEI_'YLENE CrCE)

_LOROEI_YLENF_PCE)

rOTAL h2_CHLOROETHENE

rPJCHLOKOETtty1 ENE (I-C_)

i i r2.2-TETRACHLOROETHAN E

2HLORCfORM

nETRAC_L(_0E]HYLENE(PCE )

FOTAL 1 2_(CklL(._C'_THEN_

rPJCHLOROE]HYLENE (TCE)

I, 1,2,2-TE_OROET;4ANE

I 1 2 -TRICI_O RC'E THANE

Quallf.er

07

0 06477

0 00696 J

0O633

ooo756 =

00012t J

0 O02J_

OO89

0 0223 =

090492

0 o55

2 03 =

000177 J

00169

000147 J

0 C_19_ J

0164

096 =

0 001 3

0oo6

00007 J

o_

0914

0 00459 = MG._ G

00_09 • MGA_G

342 M_G

0 0228 = MC=_KG

0 00604 MC.,4<G

0 G992 MG_G

0 159 MG_G

00105 = MG:XG

000194 J MG,_G

O 00352 MGtKG

0 179 MC,_XG

O CC5_8 MG,_G

0 021 = MC.4_G

0011 MG._G

000171 J MG,_G

000323 MGI_G

0 161 MG_KG

001&_ = MG_G

000656 MC*'KG

0£0182 J MG.'KG

0C_41 = MG/KG

0 399 M,G/_G

OO1O2 MG/KG

OOO531 MG_G

0 132 MGrr_G

O 0657 MG,XG

0 0444 = MGIKG

0 322 MG,_G

0 OO2O4 = MC.,_G

0_3£O95 J MC*_G

0 020_ MG_G

OO115 MG.'KG

0 082 MG_G

0 008 = MG_KG

0 074 _ MC*'KG

0 124 M G.'KG

0 g0391 MGP,_G

0 0652 = MG.'KG

6 7 M C1,,_G

0 002 3 MG/KG

0 CO0_ J MG*_G

0 000 MC./KG

0 056 = MC,_G

0 47 J MG._G

8 MC_XG

0001 J MG_XG

0012 MC1/KG

0 OO2 J MC,_,_G

0001 J _G

0 OO3 J MG_G

0 OO2 J MG/KG

0 C_7 MG_G

0015 MG_G

(1021 MC,/KG

0 68 = M C.'KG

0 003 J MCJKG

&00G9 J MC_KG

0017 MC*'KG

0 O44 = M C1,/KG

0 96 MG,I_G

OO27 © M C.,'_G

0 002 J MG/_G

Unit s Backg t'ound Background
V=lue Exceedance R=

MG/KG

MG/_G

MG,_G

MC.'KG

MC_ICG

MG*I_G

MC_XG

MG/KG

MC._G

MG,q_G

MG/I<G

MG_G

MC._G

MC._G

MC._G

MG_G

MC._G

MC._G

MG_G

MC_I<G

MC_KG

MC_<G

MG_G

MG/KG
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TABLE 17-2

/u_ly_ Rnu_s/_bev* Bad_gm,md f_ AS M*d_ (gxc*_ _ tn _ D_posd Ar_

r4atlon

SBLCB D_t

8_LC8 OJA08t

SJ_LC8 O.JAD81

SBLCB D,J;_St

_I_CB D.JA_t

_LC8 {_JAZ34FD

_LC8 DJA234FD

SSLC_ DJA234F[3

_LCC O JAgS3

88LCC OJAge4

SBL_,C OJA0e,4

SSLCO OJ/_0_7

SSLCO DJ/t0B7

SSLCO DJA987

P,BLCO DJi_087

SGLCO DJ/_0e7

SBLCO OJ_087

SBLCO OJAOQ7

SBLCO OJAil

S_-CO OJA_8?

SBLCD OJAO57

SBLCO OJA0_

SSLCD DJA_08a

SSLCO DJ_

S81-¢_ OJA088

F,SLCO DJA088

58LCO OJ*_88

5BLCO 0 JA_.q

8BLCO OJAg_t

SBLCO DJAO88

SBLCO DJA0_

_LCD DJA,I_t9

SBLCD DJAOR9

SSLC_ DJ_9

88LC_ DJA069

S6LCO OJA089

$8LCO DJAOB9

SGLCD OJAO_

SBLCO DJAO89

S_LC_ D JAC_Z

_LC_ DJAO_2

$BLCF DJA220

SBLCF DJA220

SSLCF DJA221

SBLCF DJA222

SBLCF OJA2_2

SBLCF 0JA222

SBLCF OJ,k222

SOLCF DJ_222

SBt.CF DJ_7FD

SSLCF DJA287FD

$OLDA DJAOg$

SBLDA DJAG95

$BLDA DJA095

SW-DA DJA_

SBLDA OJAO_

S_LDA DJ_7

._ILOA DJA097

SSLOA DJAGg7

SBLO_, D JAG97

SBLDA DJ/_97

SSLDA O JAG97

SBLD8 OJAOgg

SRLD8 OJAI00

SELDB OJAI00

SBL_8 DJAIC_

SBLOB OJ_lCO

S_LI_ DJAI00

SSLIDC DJAt03

SBLQC DJAI03

SGLDC DJA1O3

$OLDC OJAI03

SBLDC O)A104

SBLOC OJAI04

_ I,._C OJAI04

S_LDC DJAr C4

S_LOC DJAIO4

SBLDC DJAIG5

SBLDC OJAI05

SBLDC OJAI05

SBLDC OJAI0_

SS_-DC DJAI05

SBLDC DJA232FD

SSLDC OJA232FO

SBLt)_ Oj_3_-D

SBLI_C OJA232FD

Sample Depth PJmge P=ramt_r Narne Concentration

280_300

2_0_300

280lo300

280to300

250to300

tlOto I00

80la tO0

80_o tO0

80;o100

140_180

140_oIe0

80:o100

$0toi00

B.Oeo I00

O0;OLO0

80t_I00

80_oI00

801o I00

801o100

8O1O10O

8O101O0

140toleO

140_oI00

140_o160

140_o160

140_o 160

140;O160

_40to 160

140;o180

140_o 160

140to_80

280to300

280to300

280to300

2801o300

280to300

280to300

28O1O3OO

140to160

140_ot80

8_OtO I00

80toi00

140to160

28O1O3O0

260m300

280;0300

280to300

280_o300

140m160

1401o _60

80_o I00

80 _o I00

80toi00

1401o160

140_o 160

280to300

_80to300

280to300

2a0_o300

280_300

;mOto300

80_o I00

140_o 180

140_o160

14 OiO 160

140b_ 160

140_o 160

80eo I00

SOm100

8O1o1oo

ROto100

140tO16D

_40t0160

_40to160

t40to160

140to160

2B0_o300

280to300

280_o300

280_o300

280_o300

28 Ore300

280to300

280m300

CHLOROF'ORM

METHYL ISOBUTYL KETONE (444ETHYL+2+PI

TE]RACHLORO_NE{PCE )

TOTAL 1 2-DICHLOROETHENE

TRICHLOROET_IJENIE (TCE)

TE_RAC_L(_OETrr ft.ENE(FCE)

TOTAL 1 2_tCHLC_OETHENE

T_ICHLOROE/14YLENE ffCE)

_3_IC_LOROIE/_YLENE (TCE)

1 1,2_.-TETRACHLORO_f HANE

_LOROE_HYLENE (rCE)

L 1,2_*TETRACHLOROET_ANE

I. 1,2*TRICHLOROEIHANE

BENZENE

CHLOROFORM

ETHYLBENZENE

TE1RACH LC_ OETHY UENE( PCE )

TOLUENE

TOTAL 1,2_HLOROETHENE

TR_CHLOROEW_'_LENE (TCE)

XYLENES, TOTAL

1, 1,2_.*TE_3_.CHLORO ETH*_N E

1, I *2-TRICHLOROETHANE

1,14_Ch¢OROE_4ENE

1,2-D_CHt.O_OETHANE

1,2.O_CHLOROpROPAN£

BENZENE

CHL(_OFC_M

rETRAC_LO_OE_;YLENE(PCE)

1tOTAL 1,2.C_CHLOROET_ENE

_CHLOROEI_IYLENE (TCE)

I 1,2,2. TE TRAC_LOR 0 ETHAN E

L 1,2*TRICHLOROETh_NE

2_CHLOROETHANE

2-_CHLOROPROpANE

p.,HLOROFO,':tM

r_r RACHL(_OEThyLENE(PCE)

TOTAL 1,2,OICHLOROETNE NE

talC HLOROETHYLENE (TCE)

_I_E CHLORIOE

rR_CHLOROElIIYLENE (TC_E)

_ET_fL ETHYL KETONE {2-BLRA_ONE)

rR_CHLOAOETHYLEN E CrCE)

rRtCHLORO_E _'CE)
3h%OROFORM

_4ElrHYLENE C_LORIDE

_HL(_OETh'YLENE(PCE)

rOTAL 1,2,OICHLOROETHEN_

rRICHLOROETHYLENE (TCE)

dETHYI_ ETHYL KETONE (2JBUTANONE)

rRICHLOROETHYLENE (TCE)

3HLOROBENZE NE

tOLUENE

rOT/_. t,2*91CHLOROE_4ENE

;HLORC_ENZENE

tOTAL 1 2_CHLOROETHENE

1,1,Z2- I_TRAC_LOROETHAN E

_,HLC_O6ENZEN_

_EThYLENE CHL0fllDE

rETRACHLOROEYHYLEkq_(PCE)

IOTA/- 1,2.OICH_.OROETHE NE

rPJCNLOROETHYLENE (TCE)

_ETh'Y_ ET_y¢. KETONE (2_UTAKONE)

i t 2 2-TETRACHLOROE%_NE

_.ARBON OISLI_RDE

"E'i_RACHLOR OE_.E N E(PCE )

"OTAL 1 2_HLOCt OIETHENE

_PJCHLOROETHYLENE (TCE)

:_LORO_CORM

_rRACHLOROETHYLENE(FCE)

OTAL 1,2.DICHLOROET_E NE

_tChI.OROETHyLEN E (TCE]

t 2-TRICHLOROETHANE

_HLOROFORM

_ TRAC HL(Y*_OETdY LE NE( FCE )

OTAL 1,2*D_CHLOROETHENE

RICHLOROEThYLENE (TCE)

;1.1 _/'m Ch_-OROETHANE

:HLOROFORM

TETRACHLOROETHYLENE(PCE)

TOTAL _ 2_ICHLORC_I_ENE

TRICHLOROE_rlYLENE 0"CIE )

1 1 2-TRICHLO ROE 134ANE

1 I_CNLOROETHENE

C_-ILOROFCRM

TETRACH LORO ETP:Y LIEN_ ( PCE )

Ouaflrmr U r,[ts ! Background BackgloUnd
Value Ex¢_ance Fla

0oo2 J MCI,_G

0 OO4 J MC._G

0013 MG4_.G

0 _4 MG_KG

1 3 MC_KG

0011 = MC.%G

0 014 MG/I<G

0 47 = MGtKG

0 002 J MC_KG

0 00T J MG4<G

0 006 J MC,4<G

6 MG_G

0034 • MG_G

0003 J MC4_G

0007 MG4KG

OOO4 J MC_G

0 00_ = MG_G

0 ¢Q8 MC_<G

011 . MC_KG

1 9 • MG,XG

00_ MGrKG 0002 X

2.5 • MG/_G

0 075 • MG4<G

0 _o1 J MGn<G

0001 J MG_KG

0 0004 J MG_G

0001 J IdG_XG

003 MG_G

0_5 : M_G

4 9 M_G

091 M_G

0 1 = M_G

0003 _ M_G

0 0003 _ _G

0 032 M_G

0007 J _,_G

0 1_ MG_G

3 9 • M_I(G

0_o8 J MG_G

0 007 J M_G

0 006 MGIKG

0 _5 = M_KG

0 002 J M_G

0 OO2 J M_G

0027 • M_G

0005 J MG_G

0 _ MG_KG

0007 J _G

0 _:_ J M_G

0 OO2 J M_G

0 04 • M_G

0 004 J M_XG

0 002 J MC4_G

0 _ J M_.G

0 I;115 J MG/KG

0 _8 M_G

0 OO2 J MG",_G

0 OO2 _ M_G

0 CO3 J M_G

0 _ J MG_G 0 002 X

0 0008 J M_G

0012 MG_G

0_? J M_G

0001 J M_G

0 0009 J MG,_G

0 12 MC_G

0 O73 = M_G

000t J MGIKG

0 _4 J M_G

0 65 MG_KG

0 47 J M_G

0 _3 _ M_.G

0 _3 J M_G

0 _ J MG._:G

0 68 MGh_G

059 = M_G

0 OOO3 J MC,_G

0 OOO4 J M_G

o n_ J M_G

00,011 J MCOKG
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TABLE 17-2

A,_'yu_ Resu_s Abo_ eac_moued f_ M I_._ (excef_ _) _ _ 04spo_l Ar_

_ 0 kk,o_ C_por(_JnnR_ RJ

Station

EOLDC OJA232FD

S_LOC DJA232FD

SSU[_ I)JA107

SSL[X2 C_A107

S6U30 DJA108

SGL_O DJAI08

SSLJ_) OJAtl_

$_ DJAIO8

SSLDO DJAI09

OJAI_

$81_ OJA11 t

SBL_ DJA111

SBLDE DJAlll

SBLDE DJAltl

DJAltt

$1_L[3_ 0JAI12

SSL_ n JAil2

$1_ D JAil2

D,k°,112

S4SLOE DJA112

SSLDE OJA112

SSLDE OJ_,113

SSL_E OJAll 3

SBI._ OJA| 13

SBL_E DJ_113

SBLDF D JAil5

_JSLI_ DJA115

SBLDF OJAil0

SBLDF DJA116

SBLDF DJA117

SSLDF (3JA117

SBLDF DJAtIT

DJAZ33FD

SEt.OF OJA233FD

SSLOF OJ_33FO

_;_]L(X_ DJA212

SSLDG DJA212

_BLi_G DJA212

SGL_3 0J&212

SBLOG DJA212

SBLDG 0J_213

SBLOG DJA213

SGLOG DJA2t3

SSLIDG DJA213

SgLDG DJA213

SBLi_G DJF214

SBLEA OJ_119

_BLF.A OJAI20

SBL_A DJA120

SELMA DJA120

$8LE8 DJA123

SBLEB DJAI23

S_LEB OJAIZ4

SBI_ OJAr27

SBLEC 0J_127

SBLEC OJAI_5

SBLEE D_,135

SBLE_ DJA135

SBLEE 0JA135

SBLEE 0JAI35

SBLEE 0JAI35

S_LEE DJA135

SGt*EE 0JA135

S_L_E DJA135

SBLEE DJA135

SBLEE OJA135

SBLEE OJAI35

S_LEE DJAr35

SSLEE 0JA135

SGUEE DJA135

SBLIEE DJA135

SBLEE DJA13_

SBL_E: DJA136

SSLEE O JAr36

,R_L_E O JAr36

SB&.EE DJA136

SBLEE _JA136

SBLEE 0JA136

SSI_.E DJAI36

SEL_E DJA13_

E_LLE 0JA136

SSLLE 0JA136

SBLEE DJA136

SBU_E DJA136

SB_EE OJAI36

SGLEE DJA136

Sample Depth Range Parameter Name Conr_ntratimx

2801o300

2801o300

&0_100

801o100

1401_ 160

1401o160

140_o160

1401o _60

2801o300

2801o300

80_100

80_100

&0_ 100

_LO_ 100

&0k_100

140tn 160

1401o 10.0

1401O150

14010160

1401o160

1401o160

2_01o300

2S 0_o 300

2_Oto 300

28 Ot_300

&0in 100

8.0_o 100

140to160

2801o300

280to 30 0

280*o300

1401o|60

140_160

140_o160

801o 10.0

80_100

801_100

80_I00

140_160

140_1H0

140to1_0

140_n160

140b= 1(_0

28010300

80_100

14 OtO I_.0

14 Oto 1(_0

140_1e0

&0t= 100

80to 100

140_o160

ZL0_ 100

80_100

1401o 160

80k= 1QO

80_10_

801o 100

a0_=100

80_100

801_100

80tol00

80_tQO

80_o 100

80_100

801o100

8Ob_ I00

80to100

80Z0100

1401o160

140 to t6.O

1401o160

1401o 160

140lo 160

14010 IG0

140_160

1401o160

1401o160

14010160

140lo160

140_o 160

14 OtO 160

140 _o16.0

140_160

[OT_L 1 2_t CHLC_OETH_NE

FR_OROE_ENE _CE)

_HL(_OFORM

_-THYL ETHYL KETONE (2.BUTANONE)

3HLOROFORM

[ETRACHLGROED4YLEN_(FCE)

[OTAL 1,2_)¢24L(_OETHENE

PRJCHLOROETHYLENE (TCE)

;HLOROFORM

_ _41LORO ETHYLENE (T CE)

_tLOROFO_M

_E_rlYL EIHYL _=TONE (2*BUTANONE)

"_rRAC_LC_OEThYLENE(PCE)

_DTAL 1 24_Ch_J3ROE_4ENE

_RICHLOROEWI"tLKNE (TCE)

_RBON TE_OR_E

_tLOROFORM

_ETPrdL E]WYL KETONE (2-BUTANONE)

:TETRACHLO_OE/_e_NE(PCE)

TOTAL 1,24MCHLOROEI_ENE

rRP_OROEnn'LENE (TCE)

CHL(_OFORM

TETRACH LORO ETHYLENE( PCE )

TOTAL 1.24MCttLO_OETHENE

19JCHLOROET_yL£NE (rCE)

MElkr_ ETHYL _ETONE (2-BUTANONE)

TRK;HLOROE_4YLENE (TC_)

ME3W*% En4YL KETONE (2-3UTANONE)

ETH*LE_FCE)

TETRAC_LOROETHYLEN_(PCE)

TOTAL I_2-_CHLOROE_F_NE

TSdCHLORO ET_ YLEN E (TCE)

ME'/HYL EI_4yL KETONE (2.BUTAt4ONE)

TETRA CH LOROETH YLFJ_ PCE )

TOLLm_IE

I 14_CHLOROE_4ENE

METHYL ETHYL KETONE _3U_ANOM3

TOTAL I,Z4)K _tLO_OC_tENE

TRICHLOROETHYLENE (TC_)

VINYL C_tORIDE

1,1,2,

1 1 _-]R1C_LOROET_ANE

METH_- ETHYL KETONE (2.BUTANONE)

TOTAL 1,2_CHLOROE_ENE

I_JCh_OROE/HYLENE (TCE)

IRtCHLOROE]HYLEN E (TCE)

rETRACJt LCRO ET_YLE_E ( PCE )

STYRENE

_OeCEntYLEN_)

_CCUENE

_YRENE

rOCUENE

3/-(RENE

_ETHYL ETHYL KETONE (2_UTANON_)

3/yRENE

_ETdYL ETtt't_ KETONE (2_BUTANONE)

I 1 2.2-TETRACHLOROE/HAN_

1,12-_C_*OROETHANE

I I_CHLOROETHENE

2_tCHtOROETHANE

_ROMO_CHLO_OMETHANE

:HLORC4B ENZENE

ETHYLSENZENE

dETh'YL ESQ_tnyL KETONE (444E_HYL-24'I

dETrrfLENE CHLO_D E

rE]RAC_LOROET_YLEN£(FCE)

[OLUENE

tOTAL 1,24_ICHLOROEnt_NE

_C_OROETh_LENE (rCE)

aN'_L CHLORIOE

CfUENES TOTAL

,1,2 _-_L_ACH LO ROE] HAN E

I 2*W_JCHLOROETHANE

14_CHLOROET_ENE

24_IC._LOROE_tANE

24MCHLOROPROPANE

_RBON DISULFIDE

:HLOROBENZENE

_HIOROFORM

ME_31YL ISOBUTYL KETONE (44_ETHYL.24 _

METHYLENE CHLORIDE

TETRACHLC_OETHYLENE(PCE)

TOLUENE

TOTAL 1,24_CP_LO_OETHENE

]PJCHLOROEDtYLEN E (TCE)

VINYL CHLORI_E

Qu_llrra r Units I Background Background
Val_.:_ Exceedance F_

06 _ MC*_G

055 MCvKG

0 _ = MCld(G

001Z MG_G

072 = MC,_G

00004 J MC._G

0002 J MG4_O

0 OO2 J MG_G

085 MG4<G

00007 J MC,v_G

0002 J MG/KG

00Q3 J MC,_G

0002 J MGd<G

0003 J MC.I(G

00Q9 J MCWKG

00005 J MC-_G

0002 J MCvICG

0 OO5 J MG_G

0003 J MQ*_G

0008 J MC_;G

0.0_1 MGrKG

0003 J ktG_G

0003 J MCI_G

00_5 k4G_G

0043 = M(3.1<G

0005 J MC._G

00005 J MC_!<G

0J_4 J MC-._G

00006 J MC,4(G

0002 J MC,4(G

0003 J MC,r_G

0093 MC,/_G

0002 J MG_G

00005 J MG_KG

00004 J MCvXG

0 ¢04 J MC41<G

0002 J MG_XG

17 = MG_G

0003 J MG/KG

0 _06 MCvl_G

0 OO3 J MC,_G

0C_1 J MG_G

0003 J MC,_G

15 MC,_G

011 _ MC,_G

0071 MCI_G

0 OO5 J MCWKG

0 _ J MC_KG

00006 J MCvKG

0 _Q07 J MC,_G

0 OOO7 J MC,_G

0 OOO7 J MG_G

00004 J MG_G

0004 J MG_KG

00G_3 J MG_G

0_2 3 MG_G

160 MG_G

2 J MC_KG

0 O4 = MCVKG

00_8 = MC._G

0 OO3 J MG_G

0004 J MG_G

00005 J MC4KG

0001 J MCI_KO

0031 MG_KG

44 J MG_.G

Q 008 J MC-vl<G

120 MG_G

46Q = MC_KG

2 J MC_XG

002 MG_KG 0002 X

46 = MG_KG

Z2 MC._G

0 _6 MC*_XG

OO46 © MG_G

OOO5 J MG_G

0003 J MC._G 0002 X

0 OOO4 J MG_G

0049 MC_KG

0 OO2 J MC_KG

0039 = MGtKG

0056 = MC_KG

(] 006 J MC-_KG

190 MG_G

210 MC,_G

7 MG_G
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TABLE |7-2

Anal_t_._ RegUtelk_O_l Oack_nd fro"AJl Iledil (ex_p_ C,_oundwatm_ In _ _ _

SBLEE DJ&137

_LEE f_JA137

_LEE OJ&137

SBLEE OJ&137

SSLEE DJA137

,_6LEE DJA137

88LEE SBEEE-S B-I _34

_SLEE SBLEE_B-I_

SBLE£ SSLEE.,SS* i .5

SBLEE ,_LEE_B-I_

SBLEE _BLEE_B.I_

SBLEE SBLEE-SS*I_7

SSLEE S6LEE,S_I_7

SBLEE SSLEE-SB-I_?

SBLEE SBLEE.SB_I_67

SSLEE SBLEE*S8-1_7

_BLEE SBLEE_Bt 345

_LIE_ SBLEE*SB1345

SBLEE SBLEE_81345

SBLEE SBLI.E_B1345

SBLEE SBLEE_81345

SBLEF OJAr39

SBLEF DJA140

5BLEF DJR140

SBLEF DJA140

SBLEF DJA140

8BLEF DJA140

_LEF DJ&14t

SSUEF DJAI4t

SSLEF _J&141

_J_LEF DJ_IFD

SBLEG DJA200

SBLEG OJA200

SSLEG O J/'200

SBLEO DJA2Ol

S_LEO OJA285FD

_BLEH DJA209

SBLFC (1) DJA02_

S_LFD (I) DJAO32

S_LFD (1) DJA033

SELFD (t) OJ_033

SSLFD (t) OJA033

SSLFE (1) OJA036

SBLFE (I) DJA037

SSLCE (I) OJA038

SBLFF (t) [1JAO40

SSLFF (1) DJA04 I

SBLFF (1} DJ_041

SBLFG OJA204

_SLFG DJ_204

_LFG OJA204

£_LFG DJA204

SBLFG DJh204

SBLFO DJA204

SBLFG DJA204

,_LFO DJA205

SBLFG DJA205

SBLFG DJ/_05

S_LFG DJA2C*5

SSLFG OJA205

SSLFG DJA2G5

SBLFG OJA2C_

SBLFG DJ_O8

SBLFG DJA2C_

Sample Depth Range parameter Name Con_nt raCJon

280to300

28O103O0

2B0to300

280to300

280to300

280to300

340_o34 0

50t_s0

$01050

50_50

50_o50

670to670

_70 lo670

_70to$70

eT0tos?0

670,o670

340to340

340*o340

34O=O34O

3401o340

340_o340

80(o100

140b= le0

140_= 160

140to 180

t40to180

t40tots0

2B01o300

280¢o300

280_300

80t_100

80lot00

B0_t00

80to100

140_o 160

140_o160

I, 1,22-TE TRACP=.OROETHANE

1,1*_ICHLOROETHENE

STYRENE

TOTAL 1 ._CHLO_OET_NE

TfIJCHL ORO ETt tYLFJ4E (TCE )

VINYL CHLORIDE

ACETONE

ACETONE

clot 2_ICHLOROETHYLENE

tr_l-I ,Z_HI_OROETHENE

_qNYL CHLC_IOE

I I 2,2.TETRACHLOROETr:A_E

I t .2-TR_CHLOROETHAN_

d=-I 2_)K_HLOROE3P_LEN E

n_l.l 2_ICHLOROETHEN E

TRICH_OROETHYLE_E (TCE)

1,2.DIOtLOROETHANE

¢_- t ,2_))CHLOROETHyLENE

Vw,a-I.2_.)ICJ4LOROETHENE

1RIChI-OROETW_ENE (TCE)

_INYt. CHL_IDE

METHYL ETHYL KETONE (2 BUTANONE)

1 t 2.2-TETRACHLOROETHAN E

1,1,2-TRICHLOROE_4ANE

TOTAL t ,2_ICHLOROETHE NE

1PJCh_OROETHY1-ENE (TOE)

VINYL CHLORIDE

t ,I,2,Z.TE_;RACHLOROE_dANE

TOTAL 1.2_4C HLOROETHENE

I_ICHLOROETPrrl_ENE (TCE)

5T'(RENE

METHYL E1}IYL KETONE {2,8(JTM4ONE)

IOTAL t 2_HLC_OETHENE

VlNYL C4/LOR_DE

METIIYL ETHYL KETONE (Zd_UTANONE)

METHYL ET;4"rl_KETONE (2-BUTANONE)

14010180

80to100

80_o 100

140_o 160

140to 160

140;o160

8010100

140to160

280to300

80b_ 100

t40toIB0

140_t60

60to100

B0tol00

B0_Ol00

_0to 100

B0_I00

B0_t00

80to100

t40to180

140to 100

140_ot80

140tot§O

140_o1§0

140_100

280t_300

2eOto300

2801O300

_,RBO NOt SLR=ROE

TETRAC_LOROETHYLENE(PCE)

3HLOROFORM

3HL_(_:ORM

rETRACHLOf_OElrIIYLENE(PCE)

IRICHLOROETHYI ENE (TCE)

I_TRACHL_OETMYLE NE(FCE)

rETRACHLO_OETHYLE NE_FCE )

r_ TRAC_ L(_'_ 0 ETHy LEN E(I=_,IE)

rOLUENE

_ARBON TETRACHLORIDE

rRICh_LOROETHYLENE (TCE)

_ROM ODICHLOROMETHANE

_=_qBO N TEPRACHLORIDE

_,HLC_tOETHANE

_HLC_OFORM

vIETHYLENE CHLORIDE

rETRACHLOROETHYLENE(PCE)

r'RICHLOROETHyLEN E (TCE)

_ROMODICH_.OROMETHANE

:AR6ON TE TRACHLORIDE

_ILOROFORM

AE1HYLENE CHLORIDE

rET_OROETHYLENE(PCE)

FPJCHLOROETHyLENE (TCE)

_ROMODICHLOROMETHANE

:_BON TETRAC_OPJDE

_HLOROFO_M

Sm/a¢_ 8oilt

_IA DJA19t

SBLAB D._ACO5

_BLAB OjA_05

SSLA_ Dj_005

SBLAB DJ/_05

S_LAB DJAO05

SSLAB DJAO0$

SSLAC D_ACOg

SBI_B OJ_

SSLSB DJ/_58

SBLBO OJA05_

SSLBB DJAO_8

SBLB8 OJA058

SBLBB OJAOSa

SBIgB DJA058

SBL_B DJAO_8

SBLSB DJ_058

SBLS_ DJA052

SBLSO DJA06_

SBLSE DJA_70

SBLSE DJ_OTO

OOto10

OOt_10

00_I0

00_oI0

O0_tO

00_o10

00_oI0

00_oI0

OOto10

OOtO10

OOtO10

00_o I0

00_I0

00_oI0

OOtolO

OOto10

OOtO1_

OOto10

00_oI0

OOtO1_

00_1_

dETHYL ETHYL KETONE (2-BUTANONE)

_C_TONE

_BON TETRAC HLORIDE

;HLOROFORM

ETRACk_OROETHYLENE( FCE )

OTAL LZ4_CHLOROETHENE

_ICHLOROEIHYLI:NE (TCE)

_HLORC_O_M

IENZENE

_,RBON DISUI_fOE

_ILORC_ORM

IEIHYL_tZ_E

_ETHYL ETHYL I_TON E (2 BUTANE)

TOLUENE

TOIAL I 24_tC HL_OETHENE

TRICHLORO EIH_EN E (TCE)

)O_kENE8 TOTAL

BENZENE

BENZENE

METHYL E_L KETONE (2 _UT_E)

Qualifier Unit= B=¢kground Background
Value Exceedance FI_

0 oo9 J MC,_KG

00007 J MC,_G

OOG03 J MC_KG

0 19 MC-,_G

002? = MG/KG

03 J MG,I(G

00793 MG/KG

00651 MG_G

000375 MG/ICG

000256 MC_KG

OO552 . k4C_KG

0 153 MG/KG

000228 • MG/I<G

00192 • MG/I<G

000259 MC,A_G

00111 _ M_g'(G0001 M_G

0 009 M_G

O _ J M_G

0 074 MG_G

O _4 J M_G

O 002 MG_G

O 001 J M_G

0_3 M_G

0033 • M_._G

OOO2 J M_XG

0 004 J M_G

0 _ J M_G

0 004 J M_0KG

0 _,_3 J M_G

O 002 J M_G

0004 J M_'NG

OOI1 J M_G

0004 J M_NG 0002 X

0 0004 J M_I_G

0 003 J M_'KG

0 _ J M_KG

0 OOO5 J M_KG

O _7 J M_G

0 _t M_KG

O018 = M_G

O 006 J M_G

00006 J M_G

0011 M_G

6 B • M_G

OOO3 J MG_G

14 M_G

0 (:O5 J M_G

0 025 M_G

14 M_KG

0012 = M_G

0 oo2 J M_G

0 OO6 MG_G

0001 J MG/KG

OO111 . _,_G

0007 J MG,NG 01_Z X

0 44 = M_G

OJ_9 M_G

0001 J M_G

0 _8 MG ',(G

0015 • M_G 0_2 X

0 OO2 J MG_G

0 006 M_KG

O016 J M_G OOO2 X

OO26 = M_G OOO2 X

0002 J M_G

0004 J M_G

0011 M_,_G 0009 X

0002 J M_G

0 OO2 J M_,_G

0 OO5 J M_G 0 OO2 X
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TABLE 17-2

A_dylk_l _u(ts/_oq_ Backgraqmd _r All ll_lla (_ Gr,uunch,,au_ i1_6_e_os,tl At=

S_tioqq

SBLBE DJA237FO

SBLBE DJA2371FD

S4BLBE OJA237FD

SBLIBE DJA237FD

SBLBE DJA2371FO

$St.CA D,t/_Tt4

SBLC_ DJA074

E_BLCA DJ,_074

5,BLC_B DJ_78

SBI-OB DJA078

S8LC8 OJAO78

S_LCB DJAO78

58LC8 DJR078

SBLC8 DJA078

SI_.C8 DJA_78

_BLCC D,JA082.

SSL_)

SBLCO D._086

SBLCO OJA£_6

SBLC_ DJA_6

SBLCO DJ_

SBLCO

S_L(_ DJ,l,0gO

SBLC_ D,IA23_D

SSI_CF DJA219

SBLDA D JR094

SBLOB DJAO96

._BLDC rJJA102

SBLDC OJAI02

SSLDC DJAI(12

SSLDC DJAI02

$BLDO O*IA106

SBLDD DJAII_

SSLDE DJA110

SSLDE D JAil0

SBLOIE DJAt I0

SBLDE O JAil0

SSLDF O JAil4

SBLDG DJA211

SBLDG DJAZ86FD

SBLOH DJ_.15

SBLEA 0JA118

SBLEB 03AIZ2

SSU_C DJA126

SSLEC DJA126

SBLED DJA130

SBLEJE DJA134

SBLEE DJA134

SSLEJE DJ^134

SBLEE 0JAI34

E_UEF DJA138

SBLEF DJA138

SSLIEF DJA138

SBLEF DJA138

SBLEF D,JA138

SSLEG DJA199

SBLEH DJA2_7

SB_FA(1) OJA046FD

S_LFE (I) DJ/_35

SSI_E (I) DJA035

SBLFG DJA203

SSLFG DJA203

S_LFG D JA203

Oep_ ._mge paramete_ Name

0 0 _ I_ BENZENE

O 0 to I 0 CHLOROFORM

0 0 _ I 0 METHYL ETHYL KETONE (2_UTANONE)

O_ to 1 0 TOLUENE

00 to $ O IRICHt._E (TCE)

00toIO _CETONE

0 0 to 10 _OROETHYUEN_(FCE )

0 0 to I O _RICHLO_E (T_E)

0 0 to I 0 1,1,2_._OROETHANE

00 to 1 0 I, 1,2*_O_OETNANE

0 0 _ 1 0 I 2_C_I.OROPROPAI_E

0 0 to 1 0 _ETH_L ETHYL _3ETONE (2_frANONE)

O 0 to I 0 tOTAL 1 2_ICHL_O_EN_

O0WIO I_rCHL_ENE t_CE)

O0tOlO _yI= CHt.ORIDE

O 0 _ 1 o _ETHYL ETHYL KETONE (2_UTN#3NE)

00to10 I_31CHLOROEI_ENE

OOtO 1.0 3HLOROFORM

00 to 1_ _EIlHYL E_rt. KETONE (2_BUTANON_)

00 to 1 0 FETRACH L(_OE THY LE N_PCE}

0 0 Io 1 0 1_3T_ I r243(CHi.OROETHENE

O 0 tO I 0 rRJCHLOROEI_C_J_E ¢rcE)

_0 _o t o _ETHY_ _ _ON_ (2 BUTANONE)

O0_OIO _ETHYL ETNYL KETONE (2_UTANONE)

OO_O10 _ETHYL ETHYL KETONE (2_UTANONE)

0 0 _ I_ _r RENE

00_10 _E_tYL E_tyI= KETONE (2_BUTANONE}

OOtOl_ _ET_yL ETHYL KETONE (2_UTA_ONE)

00tolJ3 rlETRACHL_OET_YLEN_ )

00 _ 1 0 r_TAL I_C_=OROETHENE

0 0 to 1 0 rR_CHLOROETHYLENE (TC_E)

O0tOlO _L(3_(1F(1p.M

00==10 dETHYL _ KETONE (2_BUTANONE)

O 0 _ 10 dE_t. ETHYL KETONE (2_UTANON_)

O0_10 _ETHYLENE CHLORIDE

00 _ 1 0 _C_tLOROET_FOE)

00 _ 10 3_JCHLORO_E (TCE)

O O _ 1_3 _ ETHYL KETONE (2_BUTAN(_NE)

OO_O10 dETNYL E_riYL KETONE (2-_UTANONE)

O 0 to I _ /_ _ KETONE (2-BUTANONE)

O O to 1_ dEIHYI. ETHYL KETONE (2_BUTA_)NE)

00 to 1 0 dETWfL ETHYL KETONE (2_/_IONE)

00tot0 ;TYRENE

0 0 to 1 0 dElVer1= E_-fyL KETONE (2-BUTANONE)

O 0 to 1 0 _RACHLOR_LEkr_pcE)

O0tOt0 m_RENE

o o to 10 _ETHYL ETHYL K_TONE (2_UTAk_E)

O 0 _ I O _;_HLC_LENE(P_E)

O 0 _ I O OTAL 1,2_ICFLOROE_ENE

00to10 "RiCI_OROETriYLENE (TCE)

0ok_|_0 12.;

0 0 to t _ AETFIYE ETHYL KETONE (24_UTANONE}

00 to t _ _TRACNLOR_(PCE)

0 0 to t_ OTAL 1 Z_CHLOftOETNENE

0 0 to 1_ _C_OROEThYLENE (TC_

00to 1 0 _ETHY_ E33_YL KETONE (2_BUTANONE)

0 0 to 1 0 _E_L ETHYL KETONE (2_UT_E)

00to10 ;TYRENE

O 0 to 10 ETR&C_LO_OETHYLENE(PC_ )

O0_ 1_ TRICHLOROE1HYLENE (1CE }

0 0 _ 1_ CA_ON TETRAC_=ORIDE

00 _ 1 0 C_LOROFO_M

00 _o I 0 METHYL ETHYL KETON_ (2_UTANONE)

Qualifier Units

O OO3 J MG_G

O 002 J MC_KG

O 004 3 MG_G

O 003 J MG_G

0002 J MG_G

0 2 MG4_G

OO19 MG_I_G

OO77 = MG_KG

0007 • MG4KG

0002 J MG_.G

OO_ J MG_G

O_15 J MG_G

O 87 J MG_G

O6t J MG4KG

Olt MGh_G

00t8 J MG,_G

O _2 J MG_KG

0 007 MG_KG

OO13 J MG_G

0003 J MG_G

O 14 MG_G

0 85 = MG/KG
OO14 J MG_G

0019 J MG_.G

0 _23 MG_KG

0 0006 J MG_KG

0019 MGA_G

O _9 = MG_G

O _ J MG/KG

OI;51 MG_KG

00_4 = MG_KG

O 003 J MG_KG

OO12 MG_KG

OO12 = MG4KG

00007 J MG_KG

0 0009 J MG_KG

0 002 J MG/_G

0017 MG'XG

0017 J MG_G

0 _ MG/KG

0013 J MG,I(G

O 005 J MG,I_G

0 0008 J MG_KG

0 008 J MG_G

0 0003 J MG_KG

0 0003 J _G

O OO8 J MGr_G

O 05 MG4_G

0_8 MG_KG

O083 = M_G

OO15 MG_G

Q 002 J MG4KG

0 _4 MG_G

0 067 = M_G

0Oll J MG_G

0017 J MG_G

0 OOO2 J MG_G

0 049 MG/KG

0 OOO9 J MG_KG

O001 J M_G

O OO8 MG_G

O019 J M_KG

Bac_rotmd Background

V_ Exceedam:e Fla

0OO2 X

o _2 X

0002 X

00_2 X

0002 X

0_C_2 X

00_I X

0O02 X

0.0_Z X

0_00Z X

0OO2 X

0OO2 X

0002 X

0 002 X

0 002 X

0002 X

OOO2 X

0002 X

O.OO2 X

0002 X

0002 X

OOO2 X

0 002 X

Table 17-2 _sTab_e 17 2 page 14 Of 14
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TABLE t7.3

Anal'_ R_.dts Abo_ Backgn;_rnd f_"/dl f_dla (ixce_ Gr_.ndwzt_ _ the St od_ _

R_ OMen In Depol Our_ F_ RI

-I - I-c-I--I ---
$'_urf_o Soils

SB-5 DDMT_81198.SB5.1.3'_01 08/12)1_3_ 101o30 AHTIMONY

SE.5 DDMT.O81198_B5-1_*_1 08/12J1_91 10to30 CALCIUM

ODMT_0_B 1198*SBS-I_'_31 08s12J1_J_ 10to30 CttROMIUM, TOTAL

SB_ DDMT_81198.SB5.1.3'_ 1 08/1_J1991 1 0to30 LEAD

SB_ DDMT.O81 lg_BS- 15-1T_8 0Eli 2J1f,gl 501o70 ANTIMONY

$B_5 DDMT,_B 1198_85-15-17'_8 0E/12)1_1 50to70 SELENIUM

SE_5 D'DMT-081198*SBS-5-T_3 _12J1991 501o70 ANTIMONY

$8-5 DDMT-QQ 129_B5-11-13'_ 08/l_Jt 991 11010 131 ANTIMONY

88_ DDMT_8129_85-11.13_,,06 08/1_JI _JI 1101013( S(3OItR.t

$8*5 ODMT_812gS-SBS-13-15"-07 08Jl 2J1_;91 1301o 151 TIMONY

$8_ DDMT_)81298-SB5.13.1_.07 08/17JI _l 13010 15t SODIUM

$B-5 DDMT.O81298*SBS.17-1V_,9 0_12J1_31 130_151 IMONY

SE_5 DDMT-081298-S B5-17.1g'.09 08/12/19g I 130_ 15_ SODIUM

S1_5 DDMT_B 12gE_585-7_i'_4 Q_/12/1_3_ 70tog0 ANTIMO_rY

SE_5 ODMT_q812xJ_S85-7-g'_4 08J12/19_J_ 70to90 $ODtUM

DDMT_ 1298_S-11.13'-06 08_12_1_J_ 1101_t3( TIMONY

OOMT_812_8_B6.11.13_,,06 08}12JI S_ 1101o13( SODIUM

$8_ IDDMT-081298-$B6-13.15'.07 08/12Jl_gE 130to 15( ANTIMONY

DOMT-Q81298_B6-15-1"/'-08 _'12J1991 90 to 110 ANTIMONY

SE_5 DOMT_38129e_B6.15.17".08 _'17J1_ 90 to 110 SOOIUM

SE_5 DOMT_812_S1_6.17.1 _._ C_'12_1_ 11010 13( TIMONY

$B-5 DOMT.O81_B6.17-_SI'_ , _12J199_ 1101o13( SODIUM

DDMT_81298-_B6-5*T-03 08_ 12J1_'g_ 501o70 ANTIMONY

SB_ DOMT-08_ 298*SB6-5-T_33 08/12Jl_:J_ 50_70 SODIUM

88_ DOMT-081298-5 B6-7._4 08;IZ/lSg_ 70to90 ANTIMONY

$8_ DOMT_81298.SB_9-11'..05 08_12/1 _,9_ 901o110 ANTIMONY

$_ DOMT-O81298_Be-_l 1'_ 08_1211S9_ 90to110 CALCIUM

SB4S DOMT.,081_11'_ 08/12J199_ 901o110 SOOIUM

$SLFC (2) SBLFC1415 10/0_1S9_ 140to 15_ SOOIUM

SSLFC(2) $8LFC1415 10_13_ _ 40_ 5 IUM

$_.FC (2) SBLFC2830 10,_#1 _ 28010 30{ 'SODIUM

,3_LFC (2) SBLFC8*10 I 0/_6/1S_ 801o100 SODIUM

SE4J:C {2) SBLFGS.10 _0,_'1 _ 801o 100 TItALLIUM

SBLFD (2) $SLFDt415 10_,'199_ 14 Oto 15( SODtUM

5BLFD (2) SSLFD1415 1_1_ 14 0to 15C THALLtUM

_LFD (2) SSLPD2B30 10_5_1999 2B 0to30C SODIUM

SSLFD (2) SSLFDS-10 10/0511 _99 80to 100 SODIUM

SBLFD (2) SBLFDS-10 10_3_199g B0to 100 THALLIUM

SBLFE (2) 8BLFE3-5 10_,_/19_J 3 0 to 50 ARSENIC

SSLFE (2) SS_E'E3_ 10/_n/l_,_ 30to50 SODIUM

SSLFE (2) SBLFE3-5 10_'1999 301_50 THALLIUM

SBLFF (2) SBLFF3_ 10_'1_9 30_50 $O01UM

S,BLFF (2) S_,_=F3_ 10_,6/199_ 30to50 THALLIUM

,_BLFF (2) SBLFF3-SD 10_5/1999 30 to 50 ALUMINUM

SSLFF (2) SBLPF3_O 10_6_1_99 301o50 COPPER

SSLFF (2) SBLFF3-SD 10_1999 301o50 IRCe_

SBLFF (2) SBLFF3-SD 10/0_1 _J9 3 0 to 50 MANGANESE

SBLFF (2) _SLFF35D 10/C_1999 301o50 POtASSiUM

SBLFF (2) $SLFF3_3D 1_19_ 301o50 SOOIUM

SBLFF (2) $_LFF3_D 10_19_J 301o50 THALLIUM
Surfa_ SoRs

SS_5

SS-5

SBLFA (2)

_BLFA (2)

SSLF8 (2)

SBt.FC (2)

SBLFC (2)

SBLFC {2)

SSLFC (2)

SSLFO (2)

$SLFD (2)

S_U:E (2)

$_LFF (2)

SSLFF (2)

SSLFF (2)

SSLFF (2)

SSLFA

SSLFA

SSLFA

SSLFA

SSLFa

SSLFB

SSLF8

SSLFB

$SLFB

SSLFB

SSLFB

SSLFB

SSLFB

DDMT_81098 SS5 001o10 CALCIUM

DDMT_810gB-SS5 0 0 to 1 0 CHROMIUM, TOTAL

SBLFAO-1 10_5_1S99 0 0 to 1 0 CALCIUM

SBLFA0-1 10_05z1999 00to10 SODtUM

SgLFB0-1 101_5/1999 0 0 to I 0 SODIUM

SBLFC0-1 10,'06/1999 CALCIUM

SSLFC0-1 10z_6/1999 0 0 to 1 0 LEAD

SB__FC0-1 101_41999 0 0 to 1 0 SODIUM

SBLFC0-1 10R6/1999 0 0 to I 0 _HALLIUM

SBLFO0-1 10_5_1999 B 0 to I 0 SCIOIUM

SBLFD0*I 10/0521999 0 0 to 1 0 I_LL IUM

SBLFE0*I 10R621999 0 0 to I 0 _,OD_UM

SBLFF0-1 10_6/1_9 0 0 to 1 0 _ALCIUM

SSLFF0-1 1010_s99 0 0 to 1 0 k_tAGh_SIUM

SSLrF0-1 1010641999 0 0 to 1 0 SODIUM

SBLFF0-1 t 0/0611999 00to10 THALLIUM

DJA292 1021¢'1999 00to10 _ALCIUM

OJA292 10/1421999 001o10 THALLIUM

DJA2_J3 1011411999 101o20 :,ALCIUM

0JAZ<J3 10/14/_999 1 0 to 2 0 t_HAIJ_ltJM

DJA294 10/14/_999 00to10 _J.UMINUM

DJA294 10/14/1999 00to10 _S_.NrC

DJA294 10/14/1999 0 0 to 1 0 3ARIUM

DJA294 10/14/1999 0 0 to 1 0 _ALCIUM

DJA294 10/1411_99 001o10 _HROMIUM, TOTAL

0JA294 10/14/1999 0 0 to 1 0 .FJ, D

DJA294 10/14/_999 00to10 >OTASSIUM

DJA294 10/14/1999 00*olo ;ODIUM

DJA294 10/1411_J9 0 0 to 1 0 tHALLIUM

I I I I-°'lC_ QuaJ_er Units VI_ _¢mtd_n¢_ Fla_

_( l

_C X

_ M_'K_ X

M_C

_G

_G

_G

_G

_G

MG,_G

k_KG

_C

_24_G

M_G

_a_NG

_G

_G

M_G

_G

_2,_G X

_G

MGg,(G

MC_KG

MG/KG

MGg,_G

MG_G

_G

_G

MG_G

_G

_G

M_G

M_G X

M_G l

_G X

_G X

_G X

_G

58400 n'_ 5840 X

2B5 = mg/Kg 248 X

9_J0 J MG,_G 5840 X

32 3 J MG*'KG

28 7 J MC4_G

15100 J MG4KG 5840 X

38 9 . MG2KG 30 X

141 _ MC14KG

0 24 J MC-2KG

67 2 J MC-z_G

0 26 J MC#KG

53 7 J MG/KG

20500 J MGtKG 5840 X

10100 M_tKG 4EO0 X

146 J _G

0 2_ J MG/KG

22400 MG_KG 5840 X

018 J MG/K G

G450 = MC.2KG 5840 X

0 39 J MGrKG

31_00 = MGz_G 23810 X

24 8 J MGvKG 2O X

237 = MG_K G 234 X

14200 _ MC_KG 5840 X

28 • MC.tK G 24 8 X

54 3 . k_G/KG 30 X

342Q . MGtKG 1820 X

_22 _ MC_KG

0 42 J MC, tKG

T_U_ I? _ pag_ 1 c_4
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TABLE 17_1

_ P.esults/¢_. Sackg_nd for/ul f,k_la (exc_ G,_mdv_e_) in the Stod_. _

Rtw O M_pt_s _cc _ F_d RI

sta_on SanpkJ

SSLRB 0JA294

SSLF8 DJA295

SSLRB 0JA295

SSLFB 0JA296

SSU:B DJA296

SSLFC D JR297

SSLFC DJA298

SSLFD DJA299

SSLFD DJA299

SSLFD DJA299

SSLFD

SSLFD DJA300

SSLFD DJA3OO

SS_FD OJA300

SSLFE DJA301

SSLFE DJA301

S3LFE DJA3OI

SSLFE OJA302

SSU:E 0.1A302

SSLCF D3A303

SSLFF _3

SSLFF DJA303

SSLFF DJA304

SSLFG DJA3O5

SSLFG OJA305

SSLFG DJA305

SSLFG OJA305

SSLFG DJA305

SSL_G OJA306

SSU:G DJA306

SSLFG DJA3G6

SSLFH DJA312

SSLFH DJA312

SS4XH DJA312

SSLFH DJA312

SSLFH OJA313

SSLFH DJA313

SSLPH D3A313

SSLFI D3A310

SSU:I DJA310

SSU:I DJA310

SSla¢l DJA310

SSLFI DJA310

SSLFI DJA3|I

SSLFI DJA311

$SLFI DJA311

SSLFI OJA311

SSLFI 03A311

SSLFJ DJA307

SSLFJ DJA307

SSLFJ DJA307

SSLFJ DJA307

SSLFJ DJA3O7

SSLFJ DJA3O8

SSLFJ DJA308

SSLFJ OJ&309

SSLFJ OJA309

Surface S¢41S

SSLFA DJAZ92

SSLFA DJA292

SSLFA DJA2_3

SSLFk, _3

SSLFB DJA294

SSLFB OJA294

SSLF8 DJA294

SSLFF DJA303

SSLFG DJA305

SSLFG DJA306

[_t, cd_-t*d DepthR._ge

10/14/18_J

10/14/1999

t 01t4/1999

10/14/1999

10/14/1999

10/14/1999

10/14/1999

|0/14/1999

10/14/1999

10/14/1999

10/14/1999

10/14/t g99

10/14/1 _,9

10/14/1999

t0/14/1999

t0/14/1999

10/14J1999

1_14/lS99

10/1M_J9

10/14/_98_

10/14/1E_9

10/14rigS9

I0/14119_9

IOt14/19g_

10_14/1999

10/_4/1999

10/14fl_J9

10/14/1_J9

10414/_999

10/14/1999

10/15/1999

10/15/1999

10715/1999

10/15Hg_J

10/15J199<J

10t1_19_9

10/tStl_9

10/1_/1_39

10115tl999

10/15;199g

I1_ 15tl _9¢J

t 0/1541_g9

10/15/19_J

10/15/1999

10/15/1_39

10/1_1999

10t15/1_99

10/15/1999

10/15.'1999

10/15/1999

t 0/15_1_39

10/15/1999

parameter Nam Co_,_,dlon QUaly_K _ Units

00_I0 _l_N_tl_ 592 MG/_G

10_20 COBALT 203 = _G

10_20 _NA_ 042 J I_G

10_20 THALLIUM 04 J _G

00_10 C,_.ClUM 101_0 _G

O0_to _TA,SSIUM 4810

00_10 _1 2440

1011120 LEAD 443 _101o20 SODIUM 1t6

00_10 _I-_M 9290

00_10 LEAD 4118 =

00_10 THALLIUM 032 J

10 _ 20 SOOIUM 103 J

001o10 ALUMINUM 3t_

001_10 ARSENIC 255 J

00_10 THAU.Ik_ 033 J

00 to I 0 N.UMI_IUM _

00_10 CHROM_M. TOT_t. 557

001o10 LEAD 756 =

00_10 _ 103 J

10_15 _t_IUM, TOT_L 289

101o15 LEAD 901 =

10_15 SODrU_ 891 J

001o10 P_I.CIUM 162000 J

0011110 LEAD 20-1

00_10 _DIUM 105 J

10_2.0 _ 576

10 to 20 _IOIUM 127 J

00_10 _UMINUM 42000

001o10 _ODIUM 46 J

001o10 134_.IUM 032 J

0011110 _',_I_ t_t 966

101o20 N-UMINUM _11_

10_20 2_tRI_IIUM TOTAL 252 =

10_20 _,OD_ 714 J

10 to 9-0 ri_,_,.it _ 037 J

00_0 _I-_OM_M, TOTN,. 339

O0tolO ._ 107 *

00_10 I_I_IUM 015 3

10 to ZO _DrUM 995 J

101o20 _IUM 032 J

10 to 20 _ODII_ 878 J

10 to 20 _N,_LIUM 026 J

1011M1999 O0toto _,LDR]N 00015 J

10_14/1_9 0 0 to 1 0 _NDRIN KETONE 0 033 =

10/14/1_99 10_20 _LPHA ENDOSULFAN (ENDOSULFAN _) 000031 J

10/14/1999 1,0to20 _NDRIN KETONE 00079

10/14/1999 0 0 to 1 0 )IELOR_N 0 t3 =

10/14/19£"3 0 0 to I 0 iNDRIN K_TONE 0 0OI5 J

10/14/1999 0 0 to 1 0 .tETHOXYCHLOR 0 003 J

10/14/1999 00to10 ,tETHOXYCPI.OR 00018 3

10tl4/1_9 00to10 _NDPJN K_rONE 0013 J

10/14/1999 1 0 _0 1 5 _24DRIN ;<_'CNE 0 0026 J

SSLFH DJA312

SSLFH DJA312

SSLFH OJA312

SSLFH DJA313

SS_F'H DJA313

SSLFH DJA313

SSLFJ DJA3_7

S_I-FJ _307

;urface So4L_

SSU'A DJ,_-_2

10/15/1999 00tolO )DT ( I ,I_J_(CHLOROPHENYL)-2,2.2-TPJCHJ 027 =

10/15/1999 0 0 to 1 0 _NDRIN KETOI_ O 025 J

10/15/1_;99 00to10 _E]HOXYCHLOR 0C_

10/1571999 10to20 )OT ( 1 I-bls(C_LOROPHENYL)-2,2,2-TRICHI 03 =

10/15_9_9 10to_0 iNDPJN I_TONE 0028 J

10/15_1899 10to2.0 4ETHOXYCHLOR 0068

10/15/1_J9 00to10 iNDPJN 0 0C_46 J

10/15/t999 00to10 _NDRiN KETONE 0009

t0/15/1999 00toto _ETHOXYCHLOR 0018 J

_0/14_1_ 0 0 to _ 0 BENZO(alPyRENE

Backgr_,J_ i O_Ckgnsund
I Exceedance Fl_ValUe

484 X

183 X

1820 X

234 X

584O X

MG*'KG 1820 X

MG4_G

MG,_G 5840 X

MC,4KG 30 X

MC-._G

MG/KG 5840 X

MG/KG 3O X

MG,_G

M,3n_G

M__JKG

MC=rKG 238t0 X

_G 20 X

MG4KG

MC,,_G

MG,'KG 23810 X

MG4KG 5840 X

MG,'KG 24 8 X

MG,'KG 30 X

MG,'KG

MG/KG 24 B X

MGr,<G 30 X

_."KG

MC-,_<G 5840 X

XMGtKG 3O

MGn(G 4600 X

MC-4KG

MG,'KG 5840 X

MG/KG 30 X

MG4KG

MG*'KG 23810 X

MG/KG 24.B X

MG_G

MC-4KG

M,G4KG 48 4 X

MC./KG 23810 X

MG/_G 24 8 X

MG/KG 1B20 X

MG4_.G

MG4KG

MG*'KG 5840 X

MG,_G 24 8 X

M,G4KG 30 X

M C-C-C-C-C-C-C-C-C-C#KG

MG*'KG

MG4KG

MG*'KG

MC-_KG

MG_KG

MC_KG

MC_KG

MC,_KG

MGtKG 0 086 X

MG,_G

MC_KG

MC_KG

MGJKG

MG_KG

MGR_G 0074 X

MGn(G

MC_KG

M_KG 0 074 X

MGr_G

MC_KG

MGr_G

MGr_G

MG_KG

MG4KG 0 71 I XMG_G 0_6 X

T_ 17_ xl_ Pa,_ 2 of 4
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TABLE 17-_

_ldy_cal Rtsutts AI_W Backgmunci f0¢ NI I/Id_a (except Gn_ncht_d_) Ill the Stod(p_ ArU

c__ FwddRI

Station ffmCnpll

S31-FA DJA_2

SSLFA OJ_2

SSLFA OJA_2

S_.FA _2

$SLFA _2

S31_FA I_A2'g2

3SIVA D_3

SS_A I_g3

SS_G D.I_t15

_I.FG _5

_G _A305

_laeG _A305

8_.FH DJA312

f_t_H _1A312

SSI_H _._12

SSU:H DJ,_12

S.S_H DJ_12

SSLFH DJI_12

SSLFH _313

SSLFH _13

SSLFH D,_313

$,_FH _13

_LFH [_313

$31_FH DJ._313

,_eH Dj._313

,_H _A313

SSI_H 0JA313

5_J _A_7

SS_J DJ_7

S_'_ _7

_J DI_7

,3_l_ej I_A307

Vorat//e On_en/cs

Subsuffacl SoJb

SBLFA (2) SSLFAS*10

SBt.FB (2) SBLFBt415

_BLF8 (2) SSLFBS-10

SBLFD (2) SBLFD2830

SSLFD (21 SSLFO2830

Surfa_ Soil=

_BLFD (2) SBLFOO- 1

SSLFD (2) SSLFD0-1

SBLFF (2) SSLFFO-I

SBLFF (2) SBLFF0-1

SELFF (2) SBLFFO-I

SBLFF (2) SBLFF0-1

_LFA DJA292

5$LFA DJA292

_SLFA OJA2g2

SSLFA [_JA293

SSLFA DJA2g3

SSLF8 O JA2<J4

SSLF8 DJA294

SSLF8 03A295

S_LFB DJA295

SSLFB 0JA296

$SLFB OJA296

.SS4.FC 0JA297

SSLFC DJA297

SSLFC OJA29e

S_Lf'C 0JA298

SSLFD DJA2_

SSLFD DJA299

S_LFF OJA3O3

SSLFF DJA303

Oat= Cc_k_d Depth Ranga

t0/t4/_999

10tt4_1_J9

10/t4/1999

t 01t4/l_J9

t0/t4/tggg

10tt4/1_,_9

10/14/1999

10/14/1999

10/14/1999

10/14/1999

10/14/1999

10H4_1999

10/14/1999

10/1411999

10/14tifF39

1Q/14/1999

10/14/1999

10/t5/1999

10/15_1999

10/t5_1999

10/t5_1_

101t5}1999

IOtt 5/1_J9

10/15/1_J9

10/15/t_99

10t15}t999

10/15/t999

10/15/1999

10/15/1999

10/15/1_99

10/15/1999

10/15/1999

10/15/1999

10/t 5/1_J9

10/15/1_J9

10/15/199g

10/t 5Z1999

10t15/1999

10/15/1999

10/15/t_9

10/15/1999

10/15/1999

10/15t1_'9

10/15/1999

10/15/1_99

10/15/19_9

10/15Hggg

10/15/1999

pamn'4tlr Name Co_¢mnba_on OualH_r Unb

00 I_ 10 BENZO(b)_Lk_IINENE 28 = _G

00_10 BENZ_g h,i_YL_E 14 - _G

00_10 _YSENE 23 = _G

00_10 FL_H_IE 41 = _G

00 to 10 INOEN_ll,2.3_,d_'_NI_IE 17 = _G

10_.0 BENZ_)R-t_I_NTHENE 098 = _-,,4_G

10 to Z0 FLUO_H_IE 17 • M_KG

10 _u 20 pH_*t_H_NE 099 . M_G

00_10 B_)FL_R._ITI4ENE 14 - MG_I_G

00_10 CNNy3,1_E 11 . _G

00 to 10 FLUO_NTH_I_ 25 = _G

00 to I 0 INC'F_I I_ t. 2.3 _,d _'_/REN E 08t = M,G_G

00 to 10 _t_I._'TltNENE 15 = _G

00 to t 0 PY R,_I E 2 • M_G

00_10 _ENZI_a)F_NE 32 • MG_G

00_10 BI_NZOIb)R._R_qH_E 46 = M_G

00_10 BENZ(_g h I_YUENE 24 = _G

00_10 _ENZOII_IFLUO_NE 18 • M_G

00_10 3HRYS_IE 39 = M_G

00_10 31_t:_a,h)_lTH_E_ 083 - _G

00_10 _y_E 46 =

t 0 to 20 _EN2Olb)FLUO_THENE 58 •

I 0 to 20 3 ENZ O( g.h,ilP_l'_l. _IE 3 I =

10 to 20 _IBEN21a,h_:NE 1 1 =

10 to 20 :LU4_N_NTH_IE 62 =

10_20 _H EN._HN_IE 26 =

10 to 20 :'yRENE 6 =

00_10 _ENZO(a)._ITIH _qE 1 =

00¢o10 _El_g h i)_._t_LF_IE 092 _

00 to 10 _HRYS_IE 18 •

00 to 10 :LUO_HENE 29 =

00_10 ND_IC_I 2 _,_ _I_yR_IE 114 =00 to 10 _tEN,I_II'H_NE •

00_10 _yRENE 24 •

10t_05_1_J9 8 0 to 100 _ETHyLENE CHLORIDE 0 002 J

10/05/1999 t40totS0 _ETHYLENIE CHLORIDE 0003 J

t 0/05/_99g 80t0100 (YLENES, TOTAL 0004 J

10/0S/t 999 28 0to300 [OLUENE 0003 J

10/05/_ 999 2801o300 C/LENES, TO Z'AL 0014 J

10/05/t_9 00to10 _CL_rONE 0044 J

10/05/1999 0 0 to I 0 ._ETHYLENE CHLORIOE 0 000g J

10/06/1999 0 0 _o 10 _ENZENE 0005 J

10/O6/1999 0 0 to 10 ;_'HYLBENZENE 0005 J

10/06/1_ 0Qtol0 ;OLUENE 0012 J

10_0/1_9 001o10 _YLENES. TOTAL 001 J

10/14/1 _9 0 0 to I 0 IENZENE 0 002 J

_0/t4/1999 00to10 _RBON D_SULFIOE 0003 J

_0/_4t1999 0 0 to 10 _THYLBENZENE 00009 J

10/14/t 999 1 0 to 20 _CETONE 0 18

10/14/_999 1 0 to 20 _ETHYL ETHYL KETONE (2_BUTANONE) 0 024 J

10/14/t_J9 OOtOlO _CETONIE 023

10/14/1999 OOtOlO /.ETHYL _TIIYL KETONE (2_UTAN ONE) 0013 J

10/14/1999 10to20 U3ETONE 022 =

10/14/1_99 10to20 AETH_L ETHYL KETONE (2_UTANONE) 0013 J

10114/1999 t 0(o20 _CETONE 0_2 •

10/14/1999 _ 0 to 20 4ETHYl* ETHYL KETONE (2-BUTANONE) 0 _ J

t0/t411_3g 00to10 _CETONE 022 =

_0/t 41199g 0 0 to I 0 _ETHYL ETHYL _ETONE; (2.BUTANON_) 0 013 J

_0/_4/1_39 1 0 to 20 _CETONE 0 t2

t0/1411999 I 0 to 2.0 AETItYL ETHYL KETONE (2_UTANONE) 0 008 J
10114/t99g O0tot0 _CETONE 012 =

11_14/_999 0 0 to 10 IMETftYL ETHYL KETONE (2_L,rl ANONE) 0007 J

10/14/1999 0 0 Io 10 ACE3"ON_ 026

10lt4/t 999 0 0 to 1 0 METHYL ETHYL KETONE (2_UTANONE) 002 J

Et_ck_round B_Ckgn;_nd
Value Exceedar.¢e Fta

09 X

082 X

094 X

026 X

16 X

07 X

061 X

15 X

09 X

16 X

061 X

071 X

09 X

094 X

16 X

07 X

061 X

15 X

071 X

0_ X

09 X

0 82 X

0 7B X

094 X

0_26 X

16 X

MG/KG 07 X

MG/KG 06t x

MG/KG 15 X

MG,'KG 0 71 X

MG/KG 0 96 X

MG/KG 0 9 X

MG._G 082 X

M_G 0 78 X

M G."KG 0 94 X

MG._G 0=26 X

M_G 1 6 X

MG/KG 07 X

M,_G 061 X

MG._G 1 5 X

MG/KG 071 X

M<:._ G O 96 X

MGtKG 09 X

MG,_G 082 X

MGtKG 0 94 X

MG/KG 1 6 X

MG_KG 07 X

MGtKG 061 X

MG/KG I 5 X

MG_G

MG_KG

MGJIKG 0002 X

MG/KG

MG/KG 0 (102 X

MG/KG

MC-._G

MG_KG

MG/KG

_G _ (J02 X

MC#KG 0 009 X

MG_KG

MG/KG 0002 X

MG_KG

MC'_G :

MGh(G 0 002 X

MG_G

MG/KG 0002 X

MC#KG

MG/KG 0002 X

MG4KG '

M_/KG , 0002 X

MG/KG

MG/KG ! 0002 X

MCJKG

MG_(G 0002 X

MG/KG I

MC#KG I 0002 X

MGtKG

MCVKG 0 002 X

Tab_ 173 x;= page 3c_ 4
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¥_LE 17-3

A._I Ruub Above g.Kkgaound fro"AJl Ilediz (exc4_( 6i_ In 1he Sto_ _

samHe

SSLFF DJA303

SSLFF OJA304

_LFG OJA305

SSLPG D.IA306

SSLFH DJA312

._LF H OJA312

SSLFH OJA313

DJA313

SSLFH DJA313

$_1 _10

SSU-I _311

SSI_J _7

3SI_J _7

_J _

SSIJ:J [_1_

Da_ Cat_cMd Oepth Range parameter Natal

10/1411_ 00_10 ,IETH'_F_IE CI-LORtDE

10/T4/1S'_9 10 to 20 LC'ETONE

1_14/1_9 10_ 15 g_rONE

1_1_ 00_10 _TONE

11Iq1_1_ 10_20 IENZ_IE

t0/15g1_9 001_10 BlaiNE

j = Esknmled dete_oq Codarmm_ dete_ aA_ _ow 1.4_.,t_. _ dem=_on ErmL

Concentration Ou_sfl_r Units

0 001 J kt_v_G

026 = k,tG,'KG

0 15 k_,'KG

0 12 MG_I_G

0 0_3B = MGACG

0 0_1 J MG_KG

0 (_3 = V_,/KG

0 002 J MG_KG

0 001 ,) MC_KG

001 x ktC_'_G

0_8 MG,_G

0 21 kIG_K G

019 = MG,'KG

0 004 J klIC,Z< G

0003 J MG_KG

0 043 V_,_G

Q015 k_a_<G

0 14 = ktG4<G

0 015 = MG_KG

0 072 M_v_G

El4_k_ro.nd B._¢_gro_nd

Vakm Ex_eedan_;e Ft_g

O009 X

0 002 X

OOOCJ X

0 {]02 X

_ IT_ XLS pacje 4 of 4
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Table 174

Summary of Risks and Hazards at Offslte Plumes

Rev 0 Memphrs Depot Ounn Feld RI

Exposui,,o

Route/Recepinrl

MW30

Reside oflal Adult

RealdenUal Ch6d

MW31.

ReddenUal Adult 8 E.04 (N)

Residential Child

MW32

Residential Adult 2 E-O3 (U)

Residential Ch6d

MW33,

Realden6al Adult 2 0E.04 (N)

Residential Ch6d

MW40

Realdenltal Adult 3 E.05 (N)

Realdenltal Child

MW44:

Residential Adult 2 E-O4 (N)

Realdentlal Child

MW_4.

Realdle nt Lal Adult 1 E-O4 (N)

Realdentlal Child

MWSI-

Resldentinl Adult 2 E_4 (N)

Residential Child

Groundwater Indoor Air
Total ELCR

Tofal inhalation

5 E-O5 (N) 6 E-Oil (N)

1 E.07 (N) il E-O4 (N)

4 E-Q8 (N) 2 E-03 (U)

5 E-10 (N) 2 0E-O4 (N)

il E-OS (N) 3 E-OS (N)

4 E-O8 {N) 2 E.O4 (N)

5 E-O8 {N) t.E-04 {N)

2 E-O7(N) 2 E-04 (N)

5 E-O8 (N) 2 E-03 (U)

5 E.08 (N) t E-02 (U)

MW7h

Realdentlal Adult 2 E-O3 (U)

Residential Child

VW78/77"

_,esldenrJal Adult 1 E-02 (U)

_ealde nlint Child

WW79-

_esidentlal Adult 5 E-O4 (N) 1 E-07 (N) 5.E-04 (N)

_aldentlal Child

H] = Hazard Indices

ELCR = Excess LiletJme Cancer Risk

COPC = Chennlcats of Potenhzl Corlcem

(N) = Negligible risk

(U) = Unacceg_bts dsk

Total includes IngestJon, dermal, and Jnhalabon exposure routes

Groundwater Indoor Air

Total Inhalation

Total HI COPC$ of Concern

081 (N) 061 (N) As

19(U) 1.9 (U_ As

3 1 (U) 6 29E-O5 (N) 3 t (U) Chlorinated solvents

7 2 (U) 1 85E-O4 IN1 7.2 IU) Chlorinated solvents

5 O(U) 1 52E-05 (N) 5 0 (U) 3hlorinated solvents

12 (U} 5 31E-05 (N) 12 (U_ 3tllodnated solvents

1 4 (U) 0 (N) 1.4 (U) 3hlonnated solvents

3 2 (U) 0 IN_ 3.2 tU) ;hlonnated solvents

0 35 (U) 0 (N) il 35 (U) 1,1-Dchlorcethene

0 83 INI 0 (N_ 0.83 IN)

2 2 (U) 3 09E-O6 (N) 22 {U) "_s.Chlorinated solvents

5 2 IUI 08E-O5 IN) 5 2 IU) _. Fe, Chlonnated solvents

t 2 (U) t 3E.04 (N) 12 (U) 3hlonnated solvents

2 8 IU} 4 54E_4 (N) 2 6 (U I _.hlodnated solvents

0 42 (N) 4 22E-O6 (N) 0.42 (N) ._hlonnalod solvents

0971U ) I 48E.05 IN ) 0.07 (U) _s

50(U) 1 91E-O5(N) 5.0 (U) :hlormated solvents

12 tUI 6 6ilE-o5 IN) 12 (U) _.hJonnated solvents

9 3 (U) 0 0016 (N) 9.3 (U) :Chlonnated solvents

22(N) 626E*041N), U(N) Chlod,,=_d_vents

O 36 (U) 1 37E.04 (N) 0.36 {U) Chlonnated solvents

0 83 (U) 4 8E-O4 (N) I O 83 (U) Ctsonnated sdvents

Table 17-5 x[s[Table 17-5]
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