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ACRONYM LIST
Crab Orchard AUS OU PA/Si Report

ACRONYM DEFINITION

3S_ Mean plus three standard deviations

A.N Ammonium Nitrate

ARAR Applicable, Relevant and Appropriate Requirements

AOC Area of Concern

AST Aboveground Storage Tank

ASTER Assessment Tools for the Management of Risk (USEPA database)

AUS OU Additional Uncharacterized Sites Operable Unit

BGS Below Ground Surface

BNA Base-Neutral Acids

BOD Biological Oxygen Demand

BOR U.S. Bureau of Reclamation

BRA Baseline Risk Assessment

BTAG Biological Technical Assistance Group

BTOC Below Top of Casing

BWT Below Water Table

CCME Canadian Council of Ministers of the Environment

CERCLA Comprehensive Environmental Response Compensation and Liability Act of 1980 (a.k.a. Superfund)

CIA Central Intelligence Agency

CIPS Central Illinois Public Service

CLP Contract Laboratory Program

* __ CM/SEC Centimeters per Second

COC Chain-of-Custody

COC Chemical of Concern

COC Crab Orchard Cemetery

COt Chemical of Interest

COL Crab Orchard Lake

CONWR Crab Orchard National Wildlife Refuge

COP Crab Orchard Pond

COPC Chemical of Potential Concern

COPEC Chemical of Potential Ecological Concern

CSC Commercial Solvents Corporation

CSEQGs Canadian Sediment Quality Guidelines

CSOQGs Canadian Soil Quality Guidelines

CTI Central Technologies Incorporated

CVOC Chlorinated Volatile Organic Compounds

CWQG Canadian Water Quality Guidelines

DAF Dilution Attenuation Factor

DEHP bis(2-ethylhexyl)phthalate

DERP Defense Environmental Restoration Program

DGOLs New Dutchlist Groundwater Optimum Levels

DNT Dinitrotoluene

DOD Department of Defense

DOI U.S. Department of the Interior
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ACRONYM LIST
Crab Orchard AUS OU PA/Si Report

ACRONYM DEFINITION

DQCR Daily Quality Control Reports

DQO Data Quality Objective

DRO Diesel Range Organics

DSOLs New Dutchlist Soil Optimum Levels

DTW Depth to water

DU Depleted Uranium

EMMA OU Explosives and Munitions Manufacturing Area Operable Unit

EPA U.S. Environmental Protection Agency

EqP Equilibrium Partitioning

ERL Effects-Range Low _

ERM Effects-Range Medium

ESV Ecological Screening Value

FOAP Field Director of Ammunition Plants

FFA Federal Facility Agreement

FID Flame Ionization Dctector

FOIA Freedom of Information Act

FNH Flashless Non-hydroscopic Powder

FS Feasibility Study

FSP Field Sampling Plan

FT feet or foot

FWS U.S. Fish and Wildlife Service

GPS Global Positioning System

GRO Gasoline Range Organics

GSA General Services Administration

GW Ground Water

HBX High Blast Explosives

HE High Explosives

HEDP High Explosive Detonation Product

HEI High Explosives Igniter

HMX Her Majesty's Explosive (Cyclotetramethylenetetranitraminc)

HQ Hazard Quotient

HSA Hollow Stem Auger

HSP Health and Safety Plan

IAC Illinois Administrative Code

IDW Investigation Derived Waste

IEPA Illinois Environmental Protection Agency

IPCB Illinois Pollution Control Board

lop Illinois Ordnance Plant

K, Octanol-to-Water Partitioning Coefficient

LAW Light Antitank Weapon

LOEC Lowest Observed Effects Concentration

MAOU Metals Area Operable Unit

MATC Maximum Acceptable Toxicant Concentration
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ACRONYM LIST
Crab Orchard AUS OU PAISI Report

ACRONYM DEFINITION

MCL Maximum Contaminant Level

MDL Method Detection Limit

MG/KG milligrams per kilogram

MG/L milligrams per liter

MHSPE Ministry of Housing, Spatial Planning, and the Environment

MISCA OU Miscellaneous Areas Operable Unit

MM millimeter

MOCA 4,4' - Methylenebis (2-chloroaniline)

MSDS Material Safety Data Sheets

MSL Mean Sea Level

MW Monitoring Well

NA Not analyzed

NA Not applicable

NAPL Non-aqueous Phase Liquid

NEC No Effect Concentration

NCP National Contingency Plan

ND Not detected

NG Nitroglycerin

NG/KG Nanograms per kilogram

NOAA National Oceanic and Atmospheric Administration

NaOH Caustic Soda

NOEC No-observed-effect concentration

NPL National Priorities List

OD Outside Diameter

CE Ordnance and Explosives

OEW Ordnance and Explosive Waste

OFDAP Ordnance Field Director of Ammunition Plants

OU Operable Unit

PA Preliminary Assessment

PAN Polynuclear Aromatic Hydrocarbons

PA/SI Preliminary Assessment/Site Investigation

PBX Plastic Bonded Explosives

PCB Poly-chlorinated Biphenyl

PCB OU PCB Operable Unit

PCE Tetrachloroethylene

PEC Probable Effect Concentration

PEL Probable Effect Level

PETN Pentaerythritol Tetranitrate

PID Photo Ionization Detector

PLC Preliminary Levels of Concern

PM Project Manager

PPB Parts Per Billion

PPE Personnel Protection Equipment
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ACRONYM LIST
Crab Orchard AUS OU PA/Si Report

ACRONYM DEFINITION

PPM Parts Per Million

PRG Preliminary Remediation Goals

PRP Potentially Responsible Party

PVC Polyvinyl Chloride

QA/QC Quality Assurance/Quality Control

QAPP Quality Assurance Project Plan

QCSR Quality Control Summary Report

RS4D Research & Development

RAGS Risk Assessment Guidance for Superfund (USEPA document)

RCRA Resource Conservation and Recovery Act

RDX Royal Demolition Explosive (Cyclonite)

RI Remedial Investigation

RI/FS Remedial Investigation / Feasibility Study

RL Reporting Limit

ROD Record of Decision

RR Railroad

RRTC Railroad Tank Car

SAP Sampling and Analysis Plan

SARA Superfund Amendments and Reauthorization Act (1986)

Si Site Investigation

SIU Southern Illinois University

SMCL Secondary Maximum Contaminant Level

SMDP Scientific Management Decision Point

SOP Standard Operating Procedure

SPO Solid Propellant Operations

SSLs Soil Screening Levels (USEPA)

SVOC Semi-volatile Organic Compound

SWDC Sherwin Williams Defense Corporation

TACO Tiered Approach to Corrective Action Objectives

TAL Target Analyte List

TBD To Be Determined

TCDD Tetrachlorodibenzo-p-Dioxin

TCE Trichloroethylene

TCL Target Compound List

TDS Total Dissolved Solids

TEC Threshold Effect Concentration

TEL Threshold Effect Level

TEQ Toxicity Equivalent for Dioxins/Furans

TNT Trinitrotoluenc

TOC Total Organic Carbon

TPH Total Petroleum Hydrocarbons

TRPH Total Recoverable Petroleum Hydrocarbons

TRV Toxicity Reference Value _ 

URS Page 4 of 5



ACRONYM LIST
Crab Orchard AUS OU PA/Si Report

* ACRONYM DEFINITION

TSS Total Suspended Solids

UET Upper Effect Threshold

UG/KG micrograms per kilogram

UG/L micrograms per liter

UMC Universal Match Corporation

USACE U.S. Army Corp of Engineers

USCS Unified Soil Classification System

USEPA United States Environmental Protection Agency

ECOTOX Ecological Toxicity Database

USFWS United States Fish & Wildlife Service

USGS United States Geological Survey

UST Underground Storage Tank

UXO Unexploded Ordnance

VI Day Victory over Japan day (August 15, 1945)

VOCs Volatile Organic Compounds

WAA War Assets Administration

WSA West Shop Area

WWII World War II

WWTP Wastewater Treatment Plant
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SECTIONEIGHT Area 4 East UWS-OA4EJ

Area 4 is the former Illinois Ordnance Plant (1OP) Shop Area. Industrial tenants have used it
since 1946.

Area 4, shown in Figure 8-1, is located 1.2 miles south of Illinois State Route 13 on Highway
148. For the purposes of this report, Area 4 has been divided into two separate areas: Area 4
East (East Shop Area), which includes all of the Area 4 buildings east of Highway 148, and Area
4 West (West Shop Area) which includes all Area 4 buildings west of Highway 148. This
section addresses Area 4 East (AUS-OA4E).

AUS Original Site Designations

Two of the original Additional and Uncharacterized Sites Operable Unit (AUS OU) sites
designated in 1997-1999 by the United States Fish & Wildlife Service (USFWS) were located in
Area 4 East: AUS-0011 and AUS-0017. These sites have been incorporated into the current
AUS-OA4E.

8.1 HISTORIC SEARCH INFORMATION

8.1.1 Site Description

Sherwin Williams Defense Corporation, under contract with the War Department (SWDC/War
Department) operated this industrial shop area1 from 1942 to 1945, as part of the IOP. The East
Shop Area was originally built as an automotive shop to support IOP operations. All automotive
shop buildings begin with the designation S-4 and are numbered from 1 to 5 from north to south,
as follows:

* Wash and Grease House-Building S-4-1
* Gas Station-Building S-4-2
* Garage-Building S-4-3
* Oil Storage-Building S-4-4
* Auto Parts Storage-Building 5 4 5.2

One additional IOP building was located in the East Shop Area (S-3-4), which was used to pump
fuel to the West Shop Area. South of the automotive shop was an area designated as "Heavy
Equipment and Truck Pool Parking Area."3 The original configuration of Area 4 (East and
West) is shown in Figure 8-2.

Of the six original buildings in the East Shop Area, only two remain on site. They are Buildings
S-4-3 and S-4-4 4 Figure 8-3 shows the current configuration of the site (based on 2000
topography).

iU.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 1, Section 5, Page 2 (Plan No. 6544-101.06).
2 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant

Carbondale, Illinois, Part I, Section 5, Page 2 (Plan No. 6544-101.06).

3U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant

Carbondale. Illinois, Part 1, Section 5, Page 2 (plan no. 6544-101.06).

4 Information obtained from site reconnaissance performed by URS Corporation, April 7, 1999.
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8.1.2 Operational History and Waste Characteristics

Table 8-1 lists the Area 4 East buildings, the operator during the IOP era and the post-World War
II industrial tenants, the years occupied, and building use.

For several post-World War II (WWII) tenants, building numbers were not identified in the
available lease information. These tenants are listed in Table 8-2, along with their lease duration
and a description of their operations. Note that the tenants listed in Table 8-2 may have been in
either Area 4 East or Area 4 West.

The following discussion expands on the information summarized in Table 8-1.

Building S-4-1 - IOP Wash and Grease House

During World War II, vehicles were cleaned and lubricated in Building S-4-1, the IOP Wash and
Grease House.5 This building contained two wash racks with mud traps beneath them on the
western side of the building, and three grease pits located on the eastern side of the building.6

These activities continued in Area 4 after World War II through management of the area by the
War Assets Administration (WAA) and the USFWS. According to Mr. C. Hoffard, a former
mechanic who was employed by SWDC, WAA, and USFWS, wash waters and lubricating fluids
from Building S-4-1 were drained to a nearby field.7 Since Buildings S-4-2 and 8-4-3 are to the
south and southeast and Highway 148 is to the west, it is likely that this field was located either
north or east of Building S-4-1, as shown in Figure 8-2. These wash waters reportedly included
cleaning solvents.8 A 1951 aerial photograph of the area shows evidence of surficial
discoloration from a possible liquid release just off the northeast corner of the building.9 It is
likely wash waters from this building were released in this area.

In 1958 Schilli Transportation began leasing Building S-4-1 as a truck transport service garage.' 0

Schilli transported ammonium nitrate and dynamite for both Olin and U.S. Powder Company (a
division of Commercial Solvents Corporation) until 1969.11 A hauling contract between Schilli
and U.S. Powder describes Schilli's work as receiving, handling, and transporting explosives and

5 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 8, Page 45 (Plan drawings for building S-4-1).
6 U.S Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part T, Section 8, Page 45 (Plan drawings for building S-4-1).
7 Interview with Mr. C.C. Hoffard as found in TechLaw, Inc., 1992, Final Draft Report, Site Operations and
Ownership History, Crab Orchard National Wildlife Refuge Page B-24.
8 Interview with Mr. C.C. Hoffard as found in TechLaw, Inc., 1992, Final Draft Report. Site Operations and
Ownership History, Crab Orchard National Wildlife Refuge. Page B-24.
9 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4, Crab Orchard National Wildlife Refuge
(CONWR), Figure 2 - dated August 5, 1951. The Entech reports analyze historic aerial overflight photographs of
industrial areas at the Refuge, from 1943 to 1993. The photos were obtained from the National Archives and
Records Administration (NARA) and the U.S. Department of Agriculture Agricultural Stabilization and
Conservation Service (ASCS).
° DPRA Document No. 0009324. U.S. Department of the Interior, Fish and Wildlife Service, Bureau of Sport
fisheries and Wildlife, Narrative Report, September thru December, 1958, Page 25.
" CRO 0001 17. U. S. Department of the Interior, Bureau of Sport Fisheries and Wildlife, Fish and Wildlife Service,
Narrative Report, 1969, Page 64.

U BS This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001 8-2



SECTIONEIGHT Area 4 East (AUS-OA4EI

other products handled by U.S. Powder.' 2 A 1965 aerial photograph of this area shows a pit
located in the same area that was previously described as having evidence of a liquid release (off
the northeast corner of Building S-4-1).13 The same aerial photograph also showed surficial
discoloration on the western side of this building.

Mark Twain Marine Industries leased Building S-4-1 from July of 1970 through May of 1971.14
Information regarding their operations at this building was not found.

From July of 197115 through June of 1972,16 Shamrock Boat Manufacturing leased this building,
which they used for storage.' 7

East Side Lumber (involved in wholesale lumber supplies18) leased Building S-4-1 from 1974
through at least 1990.19.20,21,22 The 1980 aerial photograph showed trailers parked next to this
building. 23 No information regarding their operations at this building was found. According to
East Side's response to a Comprehensive Environmental Response Compensation and Liability
Act of 1980 (CERCLA) Section 104e request, they had both an underground storage tank (UST)
on site that they were in the process of removing and an aboveground storage tank (AST) that
was used for leaded fuel storage for tow motors.2 4 The locations of these two tanks were not
verified; the response did not indicate where the tanks were located, and East Side leased other

25buildings on the Refuge. By 1993, this building had been removed. The site reconnaissance
revealed that the foundation is still in place and has been covered with fill.

12 DOI 0005121. Hauling Contract between U.S. Powder Company, Division of Commercial Solvents Corporation
and Ben R. Schilli, doing business as Schilli Transportation, dated October 1, 1963.
13 Entech, Inc., 2000, Site Specific Report on Area 4 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois.
14 ACC 000054. Listing of Area 4 leasing information as obtained from leases.
'5 CRO 000526. Lease Contract No. 14-16-0003-13539 by and between U.S. Fish and Wildlife Service, Bureau of
S~port Fisheries and Wildlife and Shamrock Boat Manufacturing Company, dated July 1, 1971, Page 1.
' DPRA Document No. 00018250. Shamrock Boat Manufacturing Company, Letter to USFWS regarding
cancellation of Lease no. 14-16-0003-13539, dated May 31, 1972.
17 DPRA Document No. 00018242. Iowa Hardware Mutual Insurance Company, Binder Notice, Building S-4-1.
18 CRO 000230. U.S. Department of the Interior, Fish and Wildlife Service, 1950, Map of Crab Orchard National
Wildlife Refuge showing Recreational Facilities and Industrial Tenants.
'9 FWM 000933. Lease Contract No. 14-16-0003-60,633 by and between U.S. Fish and Wildlife Service and East
Side Lumberyard Supply Company, dated July 1, 1974, Page 1.
20 FWM 000935. Amendment No. I to Lease Contract No. 14-16-0003-30,633. East Side Lumberyard Supply

QomnnanY, dated July 1, 1979.
21 DPRA Document No. 00006375. Building Lease Contract No. 14-16-0003-84-546 by and between U.S. Fish and
Wildlife Service and East Side Lumberyard Supply Company, dated July 1, 1974, Pages 1-2.
22 DPRA Document No. 00013091. Amendment No. 2 to Building Lease Contract No. 14-16-0003-84-546, East
Side Lumberyard Supply Company, dated effective June 1, 1990.
23 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4, Crab Orchard National Wildlife Refuge
(CONWR), Figure 6 - dated August 23, 1980.
24 CRO 000381. East Side Lumberyard Supply Co. Inc., Ouestionnaire for Federal Facilities or Environmental
Compliance Profile, submitted as part of their CERCLA Section 104(e) response.
25 Information obtained from site reconnaissance performed by URS Corporation, April 7, 1999.

U PS This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 8-3
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Building S-4-2 and S-3-4 - lOP Gas Station and Pump House

According to IOP plan drawings for Area 4, the gas station consisted of fuel USTs, pumps for
dispensing fuel, fuel distribution lines, and a Pump House (Building S-3-4) for pumping fuel
across Highway 148 to a gasoline and fuel oil unloading platform.26 According to plan drawings
for Building S-4-2, the building contained restrooms, office space, and room for the station
attendant 27 Buildings S-4-2 and S-3-4 no longer exist, and no signs of the fuel dispensing
stations are evident. 8 The 1943 aerial photograph shows two probable pump islands, and
evidence of the USTs just south of Building S-4-2. 9 There was no evidence of removal of the
USTs or piping in any of the aerial photographs. A magnetometer survey of the area indicated
that the USTs may still be in place. Based on the magnetometer survey, it appears that there
could be two large USTs lined up end to end due south of the former gas station building. (In the
original IOP drawings there appeared to be four USTs lined up side by side.) There may also be
some piping still in place between the USTs and the service station, and between the service
station and the former pump islands; however, this is conjecture based on the magnetometer
results.

A 1974 special use permit allowed Olin to use two underground storage tanks in Area 4 from
January 1974 through June of 1974, for fuel storage. 30 The locations of these two tanks were not
verified-they could be in either Area 4 East or Area 4 West. It is possible that the two tanks
used by Olin were two of the former IOP gas station fuel tanks; however, this is conjecture.

Sometime between 1951 and 1960, Buildings S-3-4 and S-4-2 were removed from Area 4 East.
Presumably, the gas station was no longer in service after that time.31 According to a USFWS
map of Area 4 containing notes by Refuge personnel, Buildings S-3-4 (USFWS #102)32 and S-4-
2 (USFWS #105)33 were moved to the far eastern side of the shop area (Area 4 east).34 35

26 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 2 (plan no. 6544-101.06).
27 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 8, Page 46 (Plan drawings for building S-4-2).
28 Information obtained from site reconnaissance performed by URS Corporation, April 7, 1999.
29 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4. Crab Orchard National Wildlife Refuge
(CONWR), Figure I - dated February 7, 1943.
3 CRO 001 570. Special Use Permnit No. SUP-35-74, dated January 9, 1974.
' Entech, Inc., 2000, Historical Aerial Photora hic Analysis of Area 4, Crab Orchard National Wildlife Refuie

(CONWR), Figure 2 - dated August 5, 1951 and Figure 3 dated May 1, 1960.
32 DPRA Document No. 00006467. CONWR, List of Refuge buildings with both the USFWS and IOP building
number designations, square footage, areas, and some handwritten notations. Contains some information regarding
the moving of buildings and sometimes when this occurred, and some information regarding buildings that were
removed. Document is not dated.
33 DPRA Document No. 00006467. CONWR, List of Refuge buildings with both the USFWS and lOP building
number designations, square footage, areas, and some handwritten notations. Contains some information regarding
the moving of buildings and sometimes when this occurred, and some information regarding buildings that were
removed. Document is not dated.
34 Undated USFWS map of Area 4 with notations added by Refuge personnel. The notations recorded some
information about leases, building uses, and buildings that were removed or destroyed.
35 DPRA Document No. 00006467. CONWR, List of Refuge buildings with both the USFWS and IOP building
number designations, square footage, areas, and some handwritten notations. Contains some information regarding
the moving of buildings and sometimes when this occurred, and some information regarding buildings that were
removed. Document is not dated.

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 8-4
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S-3-4 was moved slightly north of Building S-1-1; Building S-4-2 was moved directly east of S-
363-4. Aerial photographic interTretation indicates these buildings were located here until

sometime between 1980 and 1993. 7

These two buildings were leased by Southern Illinois University (SIU) School of Technical
Careers Career Development Center from 198338 through July of 1985.39 In February of 1985,
Diagraph Corporation began leasing these two buildings, 40 and continued to lease them until
August of 1990.41 Both SIU and Diagraph Corporation used Building S-3-4 as a valve house and
Building S-4-2 as a gas house.42'4 3

Building S.4-3 - lOP Garage

This building had several bays for the repair of vehicles and equipment. On the south side it had
facilities for painting, and there were blacksmithing and welding areas on the north side.44 The
1951 aerial photograph of this area showed an area of surficial discoloration on the east side of
this building that may have been the result of a liquid release.45 There were no tenants identified
in this building at that time.

The southern portion of Building S-4-3 was leased by GTE from 1951 through 1953,46 and the
northern portion of the building was leased by East Side Lumber during the same time
period- 47'4 " GTE used this building for storage of materials and supplies,4 9 and East Side Lumber
was involved in wholesale lumber supplies.50 According to East Side's response to their

36 Undated USFWS map of Area-4 with notations added by Refuge personnel. The notations recorded some
information about leases, building uses, and buildings that were removed or destroyed.
37 1980 and 1993 aerial photographs from the U.S. Department of Agriculture, Agricultural Stabilization and
Conservation Service, Aerial Photography Field Office, Salt Lake City, Utah (same photographs used by Entech,
Inc.).
38 DPRA Document No. 00007078. Building. Lease Contract No. 14-16-0003-83-538 between U. S. Fish and
Wildlife Service and Southern Illinois University (SIU-C) School of Technical Careers, Career Development Center,
dated February 15, 1983, Pages 1-2.
39 FWM 000911. Assignment of Lease, by and between Diagraph Corporation and Board of Trustees of Southern
Illinois University, dated January 1985.
40 DOI 000595. Amendment No. 2 to Building Lease Contract No. 14-16-0003-82-534, Diagraph Bradley Industries.
Inc., dated February 1, 1985.
4' DPRA Document No. 00019358. Amendment No. 10 to Building Lease Contract No. 14-16-0003-82-534,
Diagraph Bradley, dated August 1, 1990.
42 DPRA Document No. 00007078. BuildingLease Contract No. 14-16-0003-83-538 between U. S. Fish and
Wildlife Service and Southern Illinois University (SIU-C) School of Technical Careers, Career Development Center,
dated February 15, 1983, Pages 1-2.
4' DOI 000595. Amendment No. 2 to Building Lease Contract No. 14-16-0003-82-534, Diagraph Bradley Industries,
Inc., dated February 1, 1985.
44 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 1, Section 5, Page 2 (plan no. 6544-101.06).
45 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4. Crab Orchard National Wildlife Refuge
(CONWR), Figure 2 - dated August 5, 1951.
46 ACC 000054. Listing of Area 4 leasing information as obtained from leases.
47 DPRA Document No. 00022854. Special Use Permit No. C.O. Ind.-18, May 1951.
48 DPRA Document No. 00022880. Special Use Permit No. C.O. Ind-69, dated April 1, 1953.
49 DPRA Document No. 00009150. Special Use Permit No. C.O. Ind.-53, dated August 15, 1952.
50 CRO 000230. U.S. Department of the Interior, Fish and Wildlife Service, 1950, Map of Crab Orchard National
Wildlife Refuge showing Recreational Facilities and Industrial Tenants.

UDALS This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 8-5
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CERCLA Section 104(e) request, they had an underground storage tank on site that they were in
the process of removing and an aboveground storage tank on site that was used for leaded fuel
storage for tow motors. 1 The locations of these two tanks were not determined; they could have
been located next to any of East Side's buildings.

Dura Crates leased Building S-4-3 from 195852 likely through 1960, when E.T. Simonds began
occupying this building.5 3 Dura Crates manufactured cartons and crates.54 Dura Crates used
Building S-4-3 for production and storage.55

E.T. Simonds occupied Building S-4-3 for six months from 1960 through 1961.56 They may
have used this building for construction material storage because this is how they used other
space at the Refuge in 1978.57

From 1962 through 1971 and again from 1973 through 1997,58 SIU leased this building59,60 for
excess property storage.61 The 1965 aerial photograph indicates that this building was probably
used for vehicle maintenance.62 The 1965 photograph shows what appear to be unused vehicles
and materials on the east side of the building.6 3 By 1971, there were still what appear to be
surplus materials on site; however, most of the vehicles had been removed.6 " This suggests the
building was no longer being used for vehicle maintenance but was still being used for some
other operation. By 1980, all of the apparently surplus materials were removed and the building
appeared to be unused.65

51 CRO 000381. East Side Lumberyard Supply Co. Inc., Questionnaire for Federal Facilities or Environmental
Compliance Profile, submitted as part of their 1041e) response.
52 DPRA Document No. 00009351. U. S. Department of the Interior, Bureau of Sport Fisheries and Wildlife, Fish
and Wildlife Service, Crab Orchard National Wildlife Refuge, Narrative Report, May thru August. 1958, Page 18.
" ACC 000054. Listing of Area 4 leasing information as obtained from leases.
14 ACO 002327. United States Department of the Interior, Fish and Wildlife Service, Crab Orchard National
Wildlife Refuge, Narrative Report, September Thru December. 1955, Page 17.
55 DPRA Document No. 00009351. U. S. Department of the Interior, Bureau of Sport Fisheries and Wildlife, Fish
and Wildlife Service, Crab Orchard National Wildlife Refuge, Narrative Report, May thru August, 1958, Page 18.
56 ACC 000054. Listing of Area 4 leasing information as obtained from leases.
5 ACO 002105. CONWR, Industrial Committee Report. Table of Industrial Tenants, Crab Orchard National
Wildlife Refuge, August 1978 (Appendix J).
S8 United States Department of the Interior, Report of Survey, Enclosure 1, dated March 10, 1999, Page 2. This
document was obtained from USFWS at CONWR.

ACC 000054. Listing of Area 4 leasing information as obtained from leases.
CRO 001864. Lists of Tenants containing Buildings, Rental Fees, and Expiration Dates at Crab Orchard National

Wildlife Refuge, dated October 1, 1980.
61 CRO 001864. Lists of Tenants containing Buildings, Rental Fees, and Expiration Dates at Crab Orchard National
Wildlife Refuge, dated October 1, 1980.
62 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4. Crab Orchard National Wildlife Refuge
(CONWR), Figure 4 - dated October 16, 1965.
63 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4, Crab Orchard National Wildlife Refuge
(CONWR), Figure 4 - dated October 16, 1965.
64 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4, Crab Orchard National Wildlife Refuge
(CONWR), Figure 5 - dated October 14, 1971.
65 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4, Crab Orchard National Wildlife Refuge

_s (CON WR), Figure 6 - dated August 23, 1980.
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A 1999 U.S. Department of the Interior (USDOI) property survey6 6 of Building S-4-3 indicated
asbestos materials were present in pipe wrapping and transite wall covering in this building. The
survey also indicated this material was removed from this building by a contractor.6 7

Building S-4-4 - IOP Oil Storage Building

Specifics on the method of oil storage by the IOP were not available; however, there appears to
have been a drum storage area located between this building and Building S-4-5 to the west. 68 It
is possible that oil was stored in these drums, or that they were empty drums awaiting pickup.

In 1951, there was a long narrow shed present just east of Building S-4-4. The use of this shed
was not determined, and it was removed by 1960.69

In 1958, the Southern Metal Arts Company moved into Building S4-4.7O Their operations
included manufacturing and fabrication of wrought iron products. They were present in the
building through April 1962.72

From 1963 to 198273.74.75.76 Electric and Machine Corporation (also known as Elmac Corp.)
leased Building S-4-4 (and Building S-4-5).77 This company purchased used mine equipment,
repaired and repainted the equipment, then sold it to operating mines.78 These operations may
have included solvent cleaning and used oil generation. The 1965 aerial photograph identified
surficial discoloration and openly stored materials to the north of Building S-4-4.79 There is the

66 United States Department of the Interior, Report of Survey, Enclosure 1, dated March 10, 1999, Page 2. This
document was obtained from USFWS at CONWR.
67 United States Department of the Interior, Report of Survey, Enclosure 1, dated March 10, 1999, Page 2. This
document was obtained from USFWS at CONWR.
68 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4. Crab Orchard National Wildlife Refuge
(CONWR), Figure I - dated February 7, 1943.
69 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4, Crab Orchard National Wildlife Refuge
(CON WR), Figure 2 - dated August 5, 1951.
70 DPRA Document No. 00009351. U. S. Department of the Interior, Bureau of Sport Fisheries and Wildlife, Fish
and Wildlife Service, Crab Orchard National Wildlife Refuge, Narrative Report, May thru August, 1958, Page 18.
71 DPRA Document No. 00009351. U. S. Department of the Interior, Bureau of Sport Fisheries and Wildlife, Fish
and Wildlife Service, Crab Orchard National Wildlife Refuge, Narrative Report, May thru August, 1958, Page 18.
72 DPRA Document No. 00016020. U. S. Department of the Interior, Bureau of Sport Fisheries and Wildlife, Fish
and Wildlife Service, Narrative Report, January through April. 1962, Table No. 6; AND, DPRA Document No.
00016031. U. S. Department of the Interior, Bureau of Sport Fisheries and Wildlife, Fish and Wildlife Service,
Narrative Report, May thru August, 1962, Table No. VI.
73 CRO 001217. Lease Contract No. 14-16-0003-6168 by and between U. S. Fish and Wildlife Service. Bureau of
Sport Fisheries and Wildlife and Electric and Machine Company, dated November 12, 1963, Page 1.
74 CRO 001237. Lease Contract No. 14-16-003-13,561 by and between U. S. Fish and Wildlife Service, Bureau of
#ort Fisheries and Wildlife and Electric and Machine Company, dated October, 89, 1971, Page 1.
7 CR0 000397 - CRO 000398. Building Lease Contract No. 14-16-0003-81-512 by and between U. S. Fish and
Wildlife Service and ELMAC Corporation, dated October 1, 1980, Page 1 and Page 1 of IA.
76 ACC 000055. Listing of Area 4 leasing information as obtained from leases.
77 ACC 000055. Listing of Area 4 leasing infonnation as obtained from leases.
78 CRO 000064. U. S. Department of the Interior, Fish and Wildlife Service, Bureau of Sport Fisheries and Wildlife,
Narrative Report. September thru December, 1963, Page 33.
79 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4. Crab Orchard National Wildlife Refilge
(CONWR), Figure 4 - dated October 16, 1965.
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possibility that the openly stored materials may be drums; however, this could not be verified
due to poor resolution of the photograph.8 0

In September 1982, Trojan Powder (which later became Ensign Bickford Industries, Inc. (Ensign
Bickford)) began leasing Building S-4-4.81 Information regarding their operations at this
building was not found. At the time of the Site Investigation (SI) in the spring of 2000, Ensign
Bickford still occupied the building.82

Building S-4-5 - loP Auto Parts Storage Building

In a 1957 Refuge Narrative Report, this building was referred to as a "Service Stores
Warehouse." It was damaged by fire from an explosion of an oil furnace.8 3 McBrides Express
was supposed to take occupancy of this building in July of 1957; however, this was delayed due
to fire damage of the building.8

McBride Trucking Lines leased Building S-4-5 as a freight line terminal from July 195885 until
86February 1961. The 1960 aerial photograph shows trailers parked at loading docks at this

building.

Massachusetts Electric Co. (a contractor for the new Marian Federal Penitentiary)8 8 leased
Building S-4-589 from May 196190 through March 1963.91 Information regarding their
operations at this building was not found.

From 1963 to 198292.93.94.95 Electric and Machine Corporation (Elmac Corp.) leased Building S-
4-5 (and Building S4-4).96 This company restored used mining equipment and sold it to

90 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4. Crab Orchard National Wildlife Refuge
(CONWR), Figure 4 - dated October 16, 1965.
s' ACC 000055. Listing of Area 4 leasing information as obtained from leases.
82 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
83 CRO 000783. U. S. Department of the Interior, Fish and Wildlife Service, Crab Orchard National Wildlife
Refuge, Narrative Report. January Thru April, 1957, Page 3.
84 CRO 000785. U. S. Department of the Interior, Fish and Wildlife Service, Crab Orchard National Wildlife
Refuge, Narrative Report, January Thru April, 1957, Page 18.
85 DPRA Document No. 00009351. U. S. Department of the Interior, Bureau of Sport Fisheries and Wildlife, Fish
and Wildlife Service, Crab Orchard National Wildlife Refuge, Narrative Report, May thru August, 1958, Page 18.
86 CRO 000896. U. S. Department of the Interior, Fish and Wildlife Service, Bureau of Sport Fisheries and Wildlife,
Narrative Report. January thru April. 1961, Page 25.
87 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4, Crab Orchard National Wildlife Refuge
(CONWR), Figure 3 - dated May 1, 1960.
88 DPRA Document No. 00016013. U. S. Department of the Interior, Fish and Wildlife Service, Bureau of Sport
Fisheries and Wildlife, Crab Orchard National Wildlife Refuge, Narrative Report. May thru August. 1961, Table
No. IV.
89 DPRA Document No. 00009338. U. S. Department of the Interior, Bureau of Sport Fisheries and Wildlife, Fish
and Wildlife Service, Crab Orchard National Wildlife Refuge, Narrative Report. January thru April 1963, Page 27.
90 DPRA Document No. 00016013. U. S. Department of the Interior, Fish and Wildlife Service, Bureau of Sport
Fisheries and Wildlife, Crab Orchard National Wildlife Refuge, Narrative Report, May thru August, 1961, Table
No. IV.
91 DPRA Document No. 00016036. U. S. Department of the Interior, Bureau of Sport Fisheries and Wildlife, Fish
and Wildlife Service, Crab Orchard National Wildlife Refuge. Narrative Report January thru April. 1963, Table No.
111.
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operating mines.9 7 These operations may have included solvent cleaning and used oil
generation.

In 1982 Midwest Brush Corp. began leasing Building S-4-5;98 they used this building to produce
latex rolls for their "roll-it-on" products.99 It was not determined how long they were present in
the building.

Primex Technologies, Inc. (Primex)100 occupied this building in 1998 until it was destroyed by
fire.' 0' Primex used this building for shipping and receiving.10 2 Shipping and receiving was
relocated to Building S-3-3 (in Area 4 West) after the building was destroyed in 1998.103

Aboveground Storage Tanks (ASTs)

Three structures located east of Building S-3-1 on the east side of Highway 148 were identified
as probable ASTs in the 1943 aerial photograph.104 These ASTs were identified as pumps in the
War Department Facilities Inventory drawings. 105 These ASTs (or pumps) were removed by
1951.106 There appeared to be some surficial discoloration in the area of the tanks (or pumps).' 07

The contents and use of the tanks (or pumps) were not determined.

92 CRO 001217. Lease Contract No. 14-16-0003-6168 by and between U. S. Fish and Wildlife Service. Bureau of
Sport Fisheries and Wildlife and Electric and Machine Company, dated November 12, 1963, Page 1.
9 CRO 001237. Lease Contract No. 14-16-003-13.561 by and between U. S. Fish and Wildlife Service. Bureau of
Sport Fisheries and Wildlife and Electric and Machine Compan , dated October, 89, 1971, Page 1.
94 CRO 000397 - CRO 000398. Building Lease Contract No. 14-16-0003-81-512 by and between U. S. Fish and
Wildlife Service and ELMAC Corporation, dated October 1, 1980, Page I and Page I of 1A.
95 ACC 000055. Listing of Area 4 leasing information as obtained from leases.
96 ACC 000055. Listing of Area 4 leasing information as obtained from leases.
97 CRO 000064. U. S. Department of the Interior, Fish and Wildlife Service, Bureau of Sport Fisheries and Wildlife,
Narrative Report, September thr December, 1963, Page 33.
98 ACC 000055. Listing of Area 4 leasing information as obtained from leases.
99 DOI 000179. Diagraph Corporation's response to request for information pursuant to Section 104 (e), dated July
19, 1989, Page 2.
'°° Olin's ordnance manufacturing division was spun off to Primex Technologies, Inc. (Primex) at the end of 1996.
General Dynamics Corporation acquired Primex in January 2001. Primex became a wholly owned subsidiary of
General Dynamics and changed its name to General Dynamics Ordnance and Tactical Systems, Inc. (GDO&TS).
10' DPRA Document No. 00017594. USFWS, copy of e-mail from Doyle Case to Gerald C, Mohl regarding an
industrial building fire at Building S-4-5, dated July 6, 1998.
102 DPRA Document No. 00017594. USFWS, copy of e-mail from Doyle Case to Gerald C, Mohl regarding an
industrial building fire at Building S-4-5, dated July 6, 1998.
103 DPRA Document No. 00017680. USFWS, Letter from Daniel Doshier to Primex Technologies, Inc. regarding
the demolition of Building S-4-5 and the renovation of Building S-3-3, dated December 9, 1998.
104 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4. Crab Orchard National Wildlife Refuge
(CONWR), Figure I - dated February 7, 1943.
105 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
CarbondaleIlinois, Part 1, Section 5, Page 2 (plan no. 6544-101.06).
106 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4, Crab Orchard National Wildlife Refuge
(CONWR), Figure 2 - dated August 5, 1951.
107 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4. Crab Orchard National Wildlife Refuge
(CONWR), Figure 2 - dated August 5, 1951.
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Heavy Equipment and Truck Pool Parking Area

This lOP parking area is shown in Figure 8-2. The 1951 aerial photograph showed this lot was
no longer used for parking; it appeared that the northeasternrost portion of the lot was used for
surface disposal.1 0 The area of probable surface disposal partially overlaps with the area
referred to as the Fire Station Landfill in the Metals Areas OU.109 By 1960, the area of surface
disposal had relocated (moved more to the northeast), and better correlated with the former Fire
Station Landfill area.11 By 1965 there was not much evidence of recent surface disposal in this
area; instead it appeared as if a trench had been dug through the area. 11 By 1971, there was no
evidence of either the surface disposal area or of a former trench location. 12 According to
USFWS personnel, during remediation of the Fire Station Landfill, burnt material and ash were
removed from the area of the former trench.1 13

According to the aerial photographs, this former parking lot was used from at least 1965 through
1971 as open storage for miscellaneous materials.'1 4 By 1980, the materials had all been
removed from this area. 11 5 Elmac (discussed above) leased this parking area for storage. 1 16"1'7 It
is assumed they used this area during the same period they occupied Buildings S-4-4 and S-4-5
(from 1963118,119,120 to 1982121).

The 1993 aerial photograph showed what was interpreted as either surficial disturbance or
vegetative cover in the former parking lot.'22

lo Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4. Crab Orchard National Wildlife Refuge
(CONWR), Figure 2 - dated August 5, 1951.
109 The Fire Station Landfill was Site 29 of the Metals Areas Operable Unit. It was remediated in the mid-1990s.
110 Entech, Inc., 2000, Historical Aerial Photogiraphic Analysis of Area 4. Crab Orchard National Wildlife Refuge
(CONWR), Figure 3 -dated May 1, 1960.
li" Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4. Crab Orchard National Wildlife Refuge
(CONWR), Figure 4 -dated October 16, 1965.
112 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4. Crab Orchard National Wildlife Refuge
(CONWR), Figure 5 - dated October 14, 1971.
113 Elaine L. Moore, USFWS, September 19, 2001.
114 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4, Crab Orchard National Wildlife Refuge
(CONWR), Figure 4 - dated October 16, 1965 and Figure 5 - dated October 14, 1971.
115 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4, Crab Orchard National Wildlife Refuge
(CONWR), Figure 6 - dated August 23, 1980.
116 DPRA Document No. 00006406. Attachment "C". Land that identifies several companies at CONWR, dated
November 8, 1976.
117 DPRA Document No. 00006409. Special Area Designations Map associated with "Attachment C, Land," dated
November 8, 1976.
118 CRO 001217. Lease Contract No. 14-16-0003-6168 by and between U. S. Fish and Wildlife Service, Bureau of
Sport Fisheries and Wildlife and Electric and Machine Company, dated November 12, 1963, Page 1.
"9 CRO 001237. Lease Contract No. 14-16-003-13,561 by and between U. S. Fish and Wildlife Service. Bureau of
Sport Fisheries and Wildlife and Electric and Machine Company, dated October, 89, 1971, Page 1.
120 CRO 000397 - CRO 000398. Building Lease Contract No. 14-16-0003-81-512 by and between U. S. Fish and
Wildlife Service and ELMAC Corporation, dated October 1, 1980, Page I and Page I of IA.
121 ACC 000055. Listing of Area 4 leasing information as obtained from leases.
122 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4, Crab Orchard National Wildlife Refuge
(CONWR), Figure 7 dated March 28, 1993.
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8.1.3 Area 4 East Previous Sampling Results

Metals Areas Operable Unit

The O'Brien & Gere Remedial Investigation (RI) included one site in Area 4 East: Site 29, the
Fire Station Landfill. It was subsequently investigated further and then remediated as part of the
Metals Areas Operable Unit (MAOU). The MAOU remediation was completed in 1996.
Analytical data from Site 29 are not included in this report since the site was remediated.
However, it was noted in the aerial photographs that at one time, surficial disposal in this area
extended beyond the area that was remediated. This area was investigated further during the
AUS OU SI.

1998 USEPA Sampling

In 1998, the United States Environmental Protection Agency (USEPA) collected one sample (17-
1) from AUS-0017 (former Wash and Grease House - former Building S-4-1). The sample
location is shown in Figures 8-3, 8-4, and 8-5. According to USEPA field notes, this site was the
Vehicle Maintenance Facility. Sample AUS 17-1 was analyzed for Target Compound List
(TCL) semi-volatile organic compounds (SVOCs) and Target Analyte List (TAL) metals. The
results for all detected constituents are listed in Table 8-2A. No SVOCs were detected over
Preliminary Assessment (PA) screening criteria, and all metals were detected within Refuge
background limits.123

8.1.4 Observations During Site Visit

At the time of the site visit in the spring of 1999, only two buildings remained in this area,
Building S-4-3 and S-4-4. Building S-4-3 was unoccupied and Building S-4-4 was occupied by
Ensign Bickford. Most of the area was unused. The areas immediately surrounding the current
and former buildings were either grass-covered or gravel-covered. The remaining areas were
wooded. There was debris (mostly automotive related) scattered throughout the wooded areas,
including an area of empty, abandoned drums located along a drainageway northeast of Building
S-4-3.

8.1.5 Recommendations Based on Preliminary Assessment

Both original AUS OU sites (AUS-0011 and AUS-0017) and the rest of Area 4 East were
included in the SI; except MAOU Site 29, the Fire Station Landfill, was not included. AUS-
0011 was included because four underground storage tanks and two pump islands were identified
historically at this site. The pump islands were removed but there is no evidence that the USTs
and the piping were also removed. A magnetometer survey was done in the area of the USTs
and pump islands. Based on the results of the survey, it appeared that the USTs may still be
present on site along with some of the piping, but this could not be verified.

AUS-0017 was included in the SI because of its usage as a Wash and Grease House during the
IOP era and because historical aerial photographs identified areas of potential liquid releases
near the building.

123 See Table 2-6 of this report for Refuge background soil values used for the PA.
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Based on operations conducted in the buildings in this area and other areas of concern identified
by the aerial photograph interpretation, several other areas in Area 4 East required further
investigation during the SI. These are discussed below.

8.2 SITE INVESTIGATION INFORMATION

URS conducted a Site Investigation at AUS-OA4E from April 6 through May 18, 2000. The
rationale for sample locations, media, and analytes is presented in the Field Sampling Plan
(FSP)'24 for the AUS OU PA/SI. Since the time the FSP was prepared, additional information
has become available, and the historic discussion (Section 8.1) has been updated to include that
information. The sampling locations discussed below are based on the information available at
the time the FSP was developed, and may not address all areas of potential releases.

AUS OU SI sample locations are shown on Figures 8-3, 8-4, and 8-5. Survey coordinates for all
sample locations in Area 4 East are found in Table 8-3. Table 8-6 lists the sample locations and
the matrix sampled at that location. All samples are soil samples unless otherwise noted.
Groundwater samples were collected at monitoring wells.

8.2.1 Field Investigation

Sampling was done in accordance with the FSP, except as noted. The field investigation is
summarized in this section, following the same order of description of site features as Section
8.1.2 of this report.

Building S-4-1 - IOP Wash and Grease House

Sample location OA4E-001 was located next to the west side of former Building S-4-1 in an area
of surficial discoloration that may have been the result of a liquid release.

Monitoring Well OA4E-WOI was located in the area of a former possible liquid release that was
later identified as a pit located behind (to the north of) Building S-4-1. This pit first appeared
during Schilli Transportation's tenure and was still present at the time of the SI. This pit may
have received solvent wastes since Schilli used this building as a truck transport service garage.
This area may also have received surficial spillage from the IOP Wash and Grease House.

Sample locations OA4E-002 through OA4E-008 are in areas that may have received drainage
from Building S-4-1. Mr. C. Hoffard, a former 1OP, WAA, and USFWS mechanic, reported that
wash waters and lubricating fluids from Building S-4-1 were drained to a nearby field. These
sample locations were placed in the most likely area of the drainage. Sample locations OA4E-
007 and OA4E-008 are located in a drainage ditch that flows east from the suspect field. Sample
location OA4E-008 included soil and surface water.

124 U.S. Fish & Wildlife Service, Department of the Interior, March 2000, Draft Final Field Sampling Plan Site
Inspection, Additional and Uncharacterized Sites Operable Unit. Crab Orchard National Wildlife Refuge Superfund
Site, Marion. Illinois (Williamson County), prepared by URS Corporation.
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Building S-4-2 and S-3-4 - IOP Gas Station and Pump House

There were two sample locations related to the former IOP Gas Station. One of the locations
(OA4E-W03) was south of former Building S-4-2, near the likely location of the underground
storage tanks. A monitoring well was installed at this location. The other sample (OA4E-0 17)
was near what was believed to be the location of the former pump islands.

Building S-4-3 - loP Garage

There were two sample locations on the east side of Building S-4-3. Monitoring Well OA4E-
W02) was placed in the area of a possible liquid release identified in the 1951 aerial photograph.
Soil Sample OA4E-01 1 was located in an area of stressed vegetation outside one of the former
garage bays. The areas just east of this building may have received wash waters from both IOP
operations in this building and a later unknown tenant who also appears to have used this facility
for vehicle maintenance based on the aerial photographs.

There is a north-flowing ditch approximately 200 to 250 ft east of this building. This ditch may
have received drainage from Building S-4-3. Two samples were collected from this ditch
(OA4E-0 12 and OA4E-0 13).

Another ditch flows northeast starting about 125 ft northeast of the northeast corner of Building
S-4-3. There is an area of abandoned drums located along this ditch (which may receive
drainage from S-4-3) and sample OA4E-009 was collected from this area.

Building S-4-4 - lOP Oil Storage Building

After the end of the IOP operations, the Elmac Corporation used this building for mine
equipment restoration, and Southern Metal Arts Co. used it for manufacturing wrought iron
products. Two samples were located near this building. Sample OA4E-016 was located on the
north side of the building near a former truck dock. This location was identified in the 1965
aerial photograph as an open storage area (possibly drums) with some surficial discoloration.
This was during Elmac Corporation's tenure. Sample location OA4E-020 was located on the
west side of the building in another possible former drum storage area for the IOP-possibly oil
storage since it is located adjacent to the Oil Storage Building.

Sample OA4E-010 was located in the ditch next to Building S-4-4, which likely received
drainage from this building.

Building S-4-5 - lOP Auto Parts Storage Building

Sample OA4E-014 was located on the north side of former Building S-4-5 in what appears to
have been a truck loading area. This building was used for storage of auto parts by the IOP, and
later the Elmac Corporation used it for mine equipment restoration.

Sample OA4E-015 was located in the ditch next to Building S-4-5, which likely received
drainage from this building.
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Aboveground Storage Tanks (ASTs)

Sample OA4E-01 8 was taken in the area of ASTs or pumps that were identified on a historic
aerial photograph. The features, identified as probable ASTs, were at the location of two former
pumps identified in the IOP War Department Facilities Inventory. 12 5 There are no present-day
landmarks to field locate these features so they were located using coordinates obtained from a
historical aerial photograph'26

Heavy Equipment and Truck Pool Parking Area

This IOP parking area was later used for open storage. An area of surficial disposal was evident
on the northeast corner of this area. A portion of this disposal area (as seen in the 1951 aerial
photograph) appears to overlap with the former Fire Station Landfill site (Site 29 of the MAOU);
however, another portion of this disposal area does not appear to have been remediated as a part
of the Fire Station Landfill. Sample location OA4E-019 was placed in the questionable area that
may not have been remediated.

8.2.2 Field Results

8.2.2.1 Site Conditions

8.2.21.1 Geologic Conditions

Three monitoring wells were installed at this site. Figure 8-6 is a geologic cross-section that was
developed from the soil boring information from the monitoring wells. Figure 8-5 shows the
location of the geologic cross-section. Boring logs and monitoring well construction diagrams
are included in Appendices A and B, respectively. Boring depths ranged from 19 to 24 ft below
ground surface (bgs).

As shown in the geologic cross-section in Figure 8-6, one to two ft of gravelly fill and/or topsoil
overlays the site. Below the fill, there is a 9- to 12-ft thick layer of low plastic silty clay and silt
loess. The loess overlies glacial till consisting of low to high plastic silty clay with sand and
gravel. Sandstone bedrock was encountered below the till at a depth of 23 ft in Well OA4E-W03.
In Monitoring Well OA4E-W02, there was a five-inch thick sand seam in the glacial till at a
depth of 17.25 ft. Sand seams were not encountered in the other two borings.

The boring for Monitoring Well OA4E-W02 had some elevated headspace readings (0-20 parts
per million (ppm)) detected in the soils. The readings in the other borings were all less than two
ppm and were likely background readings.

125 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 2 (plan no. 6544-101.06).
126 At the beginning of the project, a test was conducted to estimate the accuracy of locating features from historic
aerial photos. Using conventional methods, survey coordinates were obtained of a number of existing features at the
Refuge that also appeared on a series of historic photos (for example, the corners of IOP buildings that are still
existing). Entech independently obtained coordinates from the aerial photos. The coordinates obtained from the
aerial photos were found to be in agreement with the coordinates obtained by conventional methods, within a few ft.
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8.2.2.1.2 Hydrogeologic Conditions

Groundwater was encountered in all three soil borings during drilling, at depths ranging from 9
to 14.5 ft bgs as shown in Figure 8-6. Figure 8-7 is a groundwater elevation map of the site, for
groundwater elevations obtained in October 2000. Table 8-4 presents the groundwater
elevations measured in May, July, September, and October of 2000. Based on these three points
and the four water level measurements, the flow direction appears to be toward the north. Slug
tests were performed on each of the three wells in Area 4E, resulting in hydraulic conductivity
values that ranged from 3.58E-06 to 8.97E-05 centimeters per second (cm/sec). Slug test results
are presented in Table 8-5. Slug tests are included in Appendix C.

Hydraulic conductivity values from slug tests are less than the trigger values for State of Illinois
Class I Groundwater (Title 35 of the Illinois Administrative Code (35 IAC)
620.210(a)(4)(B)(ii)). Based on the borings at the site, the aquifer does not appear to meet any of
the other criteria for Class I Groundwater (35 IAC 620), although one trigger criterion has not
been measured. That criterion is "sustained groundwater yield, from up to a 12-inch borehole, of
150 gallons per day or more from a thickness of 15 ft or less" (35 IAC 620.210(a)(4)(A)). Based
on the slow recovery of wells at this site, yields that would indicate Class I groundwater by that
criterion would definitely not be expected. In accordance with 35 IAC 620.220, groundwater
that does not meet the criteria for Class I, III, or IV is classified as Class II. Based on the
available data, the groundwater at this site appears to be Class II as defined by the State of
Illinois. This classification could change based on additional data.

8.2.2.1.3 Hydrologic Conditions

The building area was leveled as part of the IOP construction, and there are perimeter ditches
around the building area (Figure 8-4). The site is bordered on the west by Route 148. Surface
flow is generally toward the north and east. There are no permanent surface water bodies on site.

8.2.2.2 Chemical Results

The sample analytical results are summarized in the following tables:

* Table 8-7--soil samples results,
* Table 8-8--groundwater results, and
• Table 8-9--surface water samples results.

These tables list all the chemicals detected in Area 413 during this investigation, along with the
frequency and range of detections. Tabulated results of all analyses are included in the Quality
Control Summary Report (QCSR).

Sample results are presented on the following figures:

* Figure 8-3--organic results for soil samples,
• Figure 8-4--inorganic results for soil samples, and
* Figure 8-5--all results for surface water and groundwater samples at this site.
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8.3 SCREENING RISK ASSESSMENT

Results of the screening are presented in Tables 8-10 through 8-14 as follows:

* Table 8-10--human health risk screening for soils,
* Table 8-11 --human health risk screening for groundwater,
* Table 8-12--human health risk screening for surface water,
* Table 8-13--ecological risk screening for soils, and
* Table 8-14--ecological risk screening for surface water.

Each table lists the maximum detected concentration for each constituent analyzed at AUS-
OA4E. The screening results are presented in the tables in terms of hazard quotients (HQs). The
HQ for any chemical detected, for any particular screening criterion is simply the ratio of the
maximum detected concentration to the screening concentration. For human health for
carcinogens, a screening level "cancer risk" is calculated instead of an HQ.

Chemicals that are shaded in the tables are those that exceeded the screening criteria, and are
identified as chemicals of potential concern (COPCs) for human health risk, and chemicals of
potential ecological concern (COPECs) for ecological risk. The only COPCs/COPECs not
shaded in the table are those inorganic constituents that exceeded the screening criteria but were
detected at levels below Refuge background.

In cases where the chemical was analyzed but not detected, the HQ is the ratio between the
maximum reporting limit and the screening concentration. Chemicals not detected are identified
with a "U" qualifier in the qualifier column. When these HQ values exceed one, they are not
shaded. These constituents are not identified as COPCs/COPECs, but rather as uncertainties.

In Figures 8-3 through 8-5, the shading convention used is the same as for the tables discussed
above. The particular screening criteria exceeded are indicated by the code in the analytical
results labels. Duplicate results are shown only if the duplicate result for an analyte exceeded the
screening criteria and the result from the original sample did not; or, if the analyte was detected
in the duplicate and not in the original sample. Since in the screening process results which are
qualified as estimated (coded with "J") are treated the same as unqualified results, data qualifiers
are not included in the results shown in the figures. Refer to the QCSR for data qualifiers.

Tables 8-15 (human health risk) and 8-16 (ecological risk) list all the analytes and corresponding
media sampled and indicate whether each is a COPC (or COPEC), not a COPC (or COPEC), or
an uncertainty. The codes in the tables indicate the rationale for each classification. All COPCs
(Table 8-15) and COPECs (Table 8-16) are shaded in the tables.

8.3.1 Human Health Risk

8.3.1.1 Soil

Human health screening results for soil samples are presented in Table 8-10. For carcinogens, a
cancer risk was calculated using the USEPA Region 9 Industrial Soil Preliminary Remediation
Goals (PRGs) as screening values. The cancer risk was derived by calculating a ratio of the
maximum detected concentrations, or the maximum reporting limits, to their appropriate

U P S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 8-16
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screening values. These ratios were then multiplied by 1 x 10-6 . In addition, ratios were
calculated using the USEPA Region 9 Industrial Soil PRG for Toxins, the USEPA Region 9
Migration to Groundwater Criteria (Dilution Attenuation Factor (DAF)=1), the Illinois Tiered
Approach to Corrective Action Objectives (TACO) Industrial/Commercial Soil Ingestion
Criteria, the Illinois TACO Construction Worker Soil Ingestion Criteria, and the Illinois TACO
Class I Soil Component of Groundwater Criteria.

8.3.1.2 Groundwater

Human health screening results for groundwater are presented in Table 8-11. The maximum
groundwater concentrations from AUS-OA4E were screened against maximum contaminant
levels (MCLs) and Illinois Class I groundwater standards. Using MCL/Class I criteria is
conservative for this site, since the groundwater at this site may be Class II rather than Class I.

8.3.1.3 Surface Water

Human health risk screening results for chemicals in surface water at AUS-OA4E are presented
in Table 8-12. The maximum concentrations from AUS-OA4E were screened against the Illinois
Environmental Protection Agency (IEPA) General Use Surface Water Quality Criteria - Human
Health.

8.3.2 Ecological Risk

8.3.2.1 Soil

Ecological screening results for soil samples are presented in Table 8-13. Soil screening
concentrations for direct exposures were developed using toxicity reference values (TRVs)
derived from several sources, including the following:

* USEPA (2000) 27

* Environment Canada (1995)128
* Talmage et aL (1999)129

* Efroymson et al (1997a, 1997b)' 3 0

* CCME (1999)I 3
MHSPE (1994)32

127 USEPA. 2000. Ecological Soil Screening Level Guidance (Draft). USEPA Office of Emergency and Remedial
Response, Washington, DC.
128 Environment Canada. 1995. Toxicity Testing of NCSRP Priority Substances for Development of Soil Quality
Guidelines for Contaminated Sites. Guidelines Division, Evaluation and interpretation Branch, Environmental
Conservation Directorate, Environment Canada. Hull, Quebec.
129 Talmage, S.S., D.M. Opresko, C.J. Maxwell, C.J.E Welsh, F. M. Cretella, P.H. Reno, and F. B. Daniel. 1999.
Nitroaromatic Munition Compounds: Environmental Effects and Screening Values. Rev Environ. Contain. Toxicol
161:1-156.
130 Efroymson, R.A., M.E. Will, G.W. Suter II, and A.C. Wooten. 1997a. Toxicological Benchmarks for Screening
Contaminants of Potential Concern for Effects on Terrestrial Plants: 1997 Revision. Oak Ridge National
Laboratory, Oak Ridge, Tennessee. ES/ER/TM-85/R3.

Efroymson, R.A., M.E. Will, and G.W. Suter 11. 1 997b. Toxicological Benchmarks for Contaminants of Potential
Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision. Oak Ridge National
Laboratory, Oak Ridge, Tennessee. ES/ERITM-126/R2.
131 Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.
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Other sources

A detailed discussion of the screening concentration selection is presented in Appendix G.

The screening approach for ingestion pathway exposures was based on the potential for a
chemical to bioaccumulate. The potential for a chemical to bioaccumulate was based on the
organic chemical-specific octanol-to-water partitioning coefficient (Ko,), which provides an
indication of the lipophilicity of an organic chemical, and its potential for sequestration in
biological tissue. The document Assessment and Control of Bioconcentratable Contaminants in
Surface Waters (USEPA 1991)133 used a log K,. of 3.5 as a target threshold value indicative of
bioaccumulative chemicals to target organic chemicals of greatest concern. Using this as a
guideline, organic chemicals with a log Ko. greater than 3.5 were considered potentially
bioaccumulative chemicals. Among inorganics, mercury and selenium were considered as
potentially bioaccumulative chemicals. Any potentially bioaccumulative chemical that is
detected was retained as a COPEC.

8.3.2.2 Surface Water

Ecological screening results for surface water samples are presented in Table 8-14. TRVs for
direct exposure by aquatic organisms in surface water were obtained from:

* Illinois water quality standards
* National Recommended Ambient Water Quality Criteria (USEPA 1999a)'3 4

* EcoTox (USEPA 1996135)
• USEPA Region IV Freshwater Screening Values (1999b) 136

* Maximum Acceptable Toxicant Concentrations (MATCs) or lowest observed effect
concentrations (LOECs) obtained from the USEPA Assessment Tools for the Evaluation of
Risk database (ASTER 2O00)"'l

* Other sources

The Illinois water quality standards are believed to be the most relevant, followed by national
recommended ambient water quality criteria. EcoTox reports values based on ambient water
quality criteria, and Tier II water quality criteria have been developed in the absence of sufficient
information to support a national recommended water quality criterion using guidelines outlined
in the Great Lakes Water Quality Initiative. Remaining sources were prioritized based on
relevance to the area and professional judgment. The detailed discussion of the approach for

132 Ministry of Housing, Spatial Planning, and the Environment (MHSPE). 1994. Intervention Values and Target
Values - Soil Quality Standards. Directorate General for Environmental Protection, Department of Soil Protection,
The Hague, The Netherlands.
13' USEPA 1991. Assessment and Control of Bioconcentratable Contaminants in Surface Waters (Draft). US
Environmental Protection Agency Office of Research and Development, Washington, D.C.
134 USEPA. 1999a. National Recommended Water Quality Criteria--Correction. Office of Water. EPA 822-Z-99-
001. April.
135 USEPA. 1996. ECO Update: Ecotox Thresholds. EPA-540/F-95/038. U.S. Environmental Protection Agency.
Office of Solid Waste and Emergency Response. Washington, D.C. l2pp.
136 USEPA. 1999b. Region IV Ecological Risk Assessment Bulletins - Supplement to RAGS. Available at
http://www.epa.gov/region4/waste/oftecser/ecolbul.htm.
137 ASTER. 2000. Assessment Tools for Evaluation of Risk Database. United States Environmental Protection
Agency, Office of Research and Development.
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selecting a single ecological screening value (ESV) from among the multiple sources is
presented in Appendix G.

The screening approach for ingestion pathway exposures was the same as for soils as presented
in Section 8.3.2.1.

8.4 SCIENTIFIC MANAGEMENT DECISION POINT

An RI is recommended for Site AUS-OA4E, based on exceedances of the SI screening criteria.

This report recommends that inorganic constituents that exceeded project screening criteria but
were within Refuge background levels not be retained as COPCs/COPECs for further evaluation.
These are the constituents coded with "D" on the COPC list, Table 8-15; and on the COPEC list,
Table 8-16. The only COPC in this category is chromium in soil. COPECs coded with "D" on
Table 8-16 include chromium and cobalt in soil. These chemicals may later be included in the
RI for other reasons (for example, as standard components in an analytical method, if new
information on site usage suggests they should be evaluated, or if they are of concern in other
media) but the detections at the locations noted are not considered to be of concern since they are
below Refuge background levels. All other COPCs/COPECs listed on these tables should be
evaluated in the RI. In addition, all analytes listed as uncertainties on these tables should be
considered for further evaluation in the RI Work Plan.

Chemicals that exceeded screening criteria and Refuge background (if applicable) are listed in
Table 8-17.

Other areas of the site and media and contaminants in addition to those addressed in this study
may warrant investigation in the RI. These issues will be addressed in the work plan for the RI.
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TABLE 8-1
AREA 4 EAST OPERATORS/LESSEES AND BUILDING USES

Building No. Year Operator/Lessee Product Line or Use

S-3-4 1942-1945 SWDC/War Dep't Pump House
1983-1985 SIU-STC Career Development Center (lease called this

building a Valve House)
1985-1990 Diagraph Corporation Unknown (lease called this building a Valve

House)
S-4-1 1942-1945 SWDC/War Dept Wash and Grease House

1958-1969 Schilli Transportation Service Garage
1970-1971 Mark Twain Marine Industries Fiberglass boat manufacturing
1971-1972 Shamrock Boat Manufacturing Storage
1972-1990 East Side Lumber Wholesale Lumber Supplies

S-4-2 1942-1945 SWDC/War Dept Fuel Dispensing Station
1983-1985 SIU-STC Career Development Center (lease called this

buildig a Gas House)
1985-1990 biagraph Corporation Unknown (lease called this building a Gas

House)
S-4-3 1942-1945 SWDC/War Dep't Maintenance Garage

1951-1953 East Side Lumber (north portion of Wholesale lumber supplies
building)

195 1-1953 GTE sotportion of building) Storage of materials and supplies
1958-1960 Dura Crates, Inc. Production and storage of crates and cartons
1960-1961 E.T. Simonds Construction material storage
1962- 1971 SIU Excess property storage and possibly vehicle
1973-1997 maintenance, based on aerial photographs

S-4-4 1942-1945 SWDC/War Dep't Oil Storage Building
1958-1962 Southern Metal Arts Company Manufacturer and fabricator of wrought iron

products
1963-1982 Electric & Machine Co. Mining equipment refurbishment

1982-Current Trojan Powder/Ensign Bickford Storage
S-4-5 1942-1945 SWDC/War Dep't Auto Parts Storage Bldg.

1958-1961 McBride Trucking Freight line terminal
1961-1963 Massachusetts Electric Co. Construction support
1963-1982 Electric & Machine Co. Mining equipment refurbishment

1982-? Midwest Brush Corporation Production of latex rolls
?-1998 Primex Technologies Shipping and receiving

Sheet 1 of 1

References for this table can be found in the Section 8.1.2 of this report.
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TABLE 8-2
AREA 4 OPERATORS/LESSEES OF UNIDENTIFIED BUILDINGS

Company Date Operations or Products

Marion Civil Defense'38 ?-1980 Unknown

Sheet I of I

138 DPRA Document No. 00006432. List of Refuge Lessees - unknown date.
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TABLE 8-2A
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Sample ID Constituent Result

17-1 Bis(2-Ethylhexyl)phthalate 0. 12J
Aluminum 3,400
Barium 3 1
Calcium 23,000
Chromium 8.7
Cobalt 3.3
Copper 7.2
Iron 5,300
Lead 62
Magnesium 56,000
Manganese 280
Nickel 7.8
Potassium 720
Vanadium 6.4
Zinc 73

Sheet I of I

mg/kg milligrams per kilogram
J = Estimated
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TABLE 8-3
SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-OA4E

Ground Top of
Sample Northing Easting Surface Casing Comments

Location Elevation Elevation

OA4E-001 385953.0 785246.7 443.64 NA

OA4E-002 386054.3 785298.9 441.89 NA

OA4E-003 385919.8 785380.1 442.14 NA

OA4E-004 385982.9 785401.8 441.32 NA

OA4E-005 385864.8 785475.5 441.47 NA

OA4E-006 386038.7 785426.5 442.45 NA

OA4E-007 386076.8 785407.5 439.25 NA

OA4E-008 386071.8 785515.6 437.31 NA _

OA4E-009 385887.2 785684.2 437.17 NA

OA4E-0 I 0 385268.6 785678.5 440.46 NA

OA4E-011 385551.8 785471.9 442.75 NA

OA4E-012 385548.1 785677.1 438.19 NA

OA4E-013 385816.9 785675.6 437.27 NA

OA4E-014 385252.5 785348.8 442.26 NA

OA4E-015 385175.2 785367.4 446.82 NA

OA4E-016 385256.0 785542.1 441.53 NA

OA4E-017 385712.0 785257.4 444.17 NA

OA4E-018 386281.1 785259.6 443.88 NA

OA4E-019 384989.4 786031.2 446.51 NA

OA4E-020 385218.6 785507.4 445.77 NA

OA4E-WO1 385987.6 785345.0 443.52 445.96 New monitoring well

OA4E-W02 385668.8 785480.0 443.55 445.88 New monitoring well

OA4E-W03 385679.4 785231.3 444.51 447.15 New monitoring well

Sheet 1 of 1

NA = Not Applicable
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TABLE 8-4
AREA 4 EAST WATER LEVEL DATA

Ground Surface TOC May-00 July-00 September-00 October-00
Monitoring Elevation Elevation DTW Water Elev. DTW Water Elev. DTW Water Elev. DTW Water Elev.

Well (ft MSL) (ft MSL) (ft BTOC) (ft MSL) (ft BTOC) (ft MSL) (ft BTOC) (ft MSL) (ft BTOC) (ft MSL)
A4E-WOI 443.52 445.96 5.95 440.01 6.23 439.73 8.30 437.66 9.18 436.78

A4E-W02 443.55 445.88 4.47 441.41 4.33 441.55 5.54 440.34 6.30 439.58

A4E-W03 444.51 447.15 4.96 442.19 5.27 441.88 7.27 439.88 7.64 439.51

Sheet 1 of I
MSL = Mean Sea Level
BTOC = Below Top of Casing
NA = Not Analyzed
DTW = Depth to Water
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TABLE 8-5

SLUG TEST RESULTS

Hydraulic Conductivity
Well ID Number (cm/sec)

OA4E-WOI 1.21E-05

OA4E-W02 3.58E-06

OA4E-W03 8.97E-05
Sheet 1 of 1

cm/sec = centimeters per second
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TABLE 8-6
MATRICES SAMPLED AT EACH SAMPLE LOCATION AT AUS-OA4E

Soil Groundwater Surface Water

AUS-OA4E-001 AUS-OA4E-WO1 AUS-OA4E-008
AUS-OA4E-002 AUS-OA4E-W02
AUS-OA4E-003 AUS-OA4E-W03
AUS-OA4E-004

AUS-OA4E-005

AUS-OA4E-006

AUS-OA4E-007*

AUS-OA4E-008*

AUS-OA4E-009*
AUS-OA4E-010*
AUS-OA4E-O1 I

AUS-OA4E-012*
AUS-OA4E-013*
AUS-OA4E-014

AUS-OA4E-0 15

AUS-OA4E-0 16

AUS-OA4E-0 17

AUS-OA4E-0 18
AUS-OA4E-0 19

AUS-OA4E-020
AUS-OA4E-WO I

AUS-OA4E-W02

AUS-OA4E-W03
Sheet 1 of 1

* Note that the samples at this location were originally designated as sediment, but are actually soil samples.
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TABLE 8-7
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections Range of Detections
Volatile Organic Compounds
Ethylbenzene 2/28 20 ug/kg to 1,400 ug/kg
N-Hexane _ 2/28 6 ug/kg to 6,600 ug/kg
Toluene 1/28 2 ug/kg
Xylenes, Total 4/28 2 ug/kg to 830 ug/kg
Semivolatile Organic Compounds
I -Methylnaphthalene 5/9 44 ugkg to 200 ug/kg
2-Methylnaphthalene 14/23 50 ug/kg to 1,900ug/kg
Acenaphthylene 3/23 150 ug/kg to 350 ug/kg
Anthracene 5/23 7.7 ug/kg to 80 ug/kg
Benzo(a)anthracene 6/23 8 ug/kg to 100 ug/kg
Benzo(a)pyrene 7/23 7 ug/kg to 74 ug/kg
Benzo(b)fluoranthene 6/23 16 ug/kg to 120 ug/kg
Benzo(g,h,i)perylene 6/23 12 ug/kg to 100 ug/4
Benzo(k)fluoranthene 4/23 _ 6.2 ug/kg to 43 ug/kg
Bis(2-ethylhexyl) phthalate 9/14 43 ug/kg to 1,700 ug/kg
Chrysene 10/23 25 ug/kg to 380 ug/kg
Dibenz(a,h)anthracene 1/23 10 ug/kg
Dibenzofuran 4/14 160 ug/kg to 620 ug/kg
Dimethyl phthalate 1/14 290 ug/kkg __ _ _ _
Di-n-butyl phthalate 2/14 66 ug/kg to 89 ug/kg
Fluoranthene 14/23 14 ug/kgto 180 ug _ _g_
Indeno(l,2,3-c,d pyrene 4/23 12 ug/kg to 44 ug/kg
Naphthalene 7/23 79 ug/kg to 880 mg/kg
Phenanthrene 15/23 7.1 ug/kg to 620 ug/kg
Pyrene 14/23 18 ug/kg to 390 ug/kg_
Metals
Aluminum 26/26 466 mg/kg to 10,800 mg/kg
Antimony 5/26 0.29 mg/kg to 2.3 mg/kg
Arsenic 22/26 2.8 mg/kg to 15.4 mg/kg
Barium 26/26 4.1 mg/kg to 361 mg/kg
Beylium 1/26 0.78 mg/kg
Boron 13/26 1.7 mg/kg to 14.1 mg/kg
Cadmium 18/26 0.08 mg/kg to 3.5 mg/kg
Calcium 26/26 977 mg/kg to 185,000 mg/kg
Chromium, Total 26/26 1.1 mg/kg to 19.8 mg/kg
Cobalt 18/26 0.99 mg/kg to 21.5 mg/kg
Copper 25/26 5.5 mg/kg to 816 mg/kg
Iron 26/26 1,660 mg/kg to 22,900 mg/kg
Lead 26/26 5.3 mg/kg to 223 mg/kg
Magnesium 26/26 1,090 mEgkg to 114,000 mg/kg
Manganese 26/26 118 mg/kg to 5,410 mg/kg
Mercury 11/26 0.05 mg to 0.24 mg/kg
Nickel 26/26 2.5 mg/kg to 26.7 mg/kg
Potassium 26/26 151 mg/kg to 926 mg/kg
Selenium 16/26 0.26 mg/kg to 3.2 mg/kg
Silver 4/26 0.24 mg/kg to 1.2 mg/kg
Sodium 6/26 263 mg/kg to 375 mg/kg

Sheet I of 2

U dS This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001.



SECTIONEIGHT
TABLE 8-7

SOIL SAMPLE ANALYTICAL RESULTS SUMMARY
Constituents Number of Detections Range of Detections

Thallium _ 1/26 0.21 mg/kg
Vanadium 26/26 0.75 mg/kg to 48.5 mg/kg
Zinc 26/26 10.2 mgikg to 321 mg/kg
Other Inorganic Compounds
Total Organic Carbon 1/1 51,500 mg/kg

Sheet 2 of 2
mg/kg milligrams per kilogram
ug/kg = micrograms per kilogram

Notes: This table was derived from the figures that show the analytical results. As a result, duplicates are included only when
the duplicate results are greater than original sample results, or when an analyte was detected in a duplicate and not in the original
sample. There may be some duplicate results, not shown in the table, that are lower than the low end of the range shown. In
addition, the frequency and range of detections is based on the number of sample locations, not the total number of samples (the
total number of samples includes originals plus duplicates).

Checked by: ARE 5/24/01
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TABLE 8-8

GROUNDWATER SAMPLE ANALYTICAL RESULTS SUMMARY
Constituents Number of Detections | Range of Detections

Explosives Compounds
1,3,5-Trinitrobenzene 1/1 12.5 ug/L
Metals _ ..
Aluminum 2/3 138 ug/L to 564 ug/L
Barium 1/3 65.3 ug/L
Calcium 3/3 33,200 ug/L to 141,000 ug/L
Iron 2/3 155 ug/L to 442 ug/L
Magnesium 3/3 13,800 ug/L to 58,100 ug/L
Manganese 2/3 585 ug/L to 811 ug/L
Nickel 1/3 1.8 ug/L
Potassium 2/3 1,260 ug/L to 1,350 ug/L
Sodium 3/3 105,000 ug/L to 205,000 ug/L

Sheet 1 of 1

ug/L - micrograms per Liter

Notes: This table was derived from the figures that show the analytical results. As a result, duplicates are included only when
the duplicate results are greater than original sample results, or when an analyte was detected in a duplicate and not in the original
sample. There may be some duplicate results, not shown in the table, that are lower than the low end of the range shown. In
addition, the frequency and range of detections is based on the number of sample locations, not the total number of samples (the
total number of samples includes originals plus duplicates).

Checked by ARE 5/24/01
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TABLE 8-9

SURFACE WATER SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections Range of Detections
Metals
Aluminum 1/1 367 ug/L

Barium 1/1 75.4 ug/L

Calcium 1/1 62,900 ug/L

Chromium, Total 1/1 1.5 ug/L
Iron 1/1 338 ug/L

Magnesium 1/1 20,700 ug/L

Manganese 1/1 298 ug/L
Potassium 1/1 926 ug/L

Sodium 1/1 61,900 ug/L

Zinc 1/1 6.4 ug/L

Other Organic Compounds ...
Nitrogen, Ammonia (As N) 1/1 0.14 mg/L
Nitrogen, Nitrate-Nitrite 1/1 0. 1 2 mg/L

Sheet I of I
mg/L = milligrams per Liter
ug/L = micrograms per Liter

Notes: This table was derived from the figures that show the analytical results. As a result, duplicates are included only when
the duplicate results are greater than original sample results, or when an analyte was detected in a duplicate and not in the original
sample. There may be some duplicate results, not shown in the table, that are lower than the low end of the range shown. In
addition, the frequency and range of detections is based on the number of sample locations, not the total number of samples (the
total number of samples includes originals plus duplicates).

Checked by ARE 5/24/01
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TABLE 8-10

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Based on USEPANumberlMax Reprtig Qs Concentration (or Region 9 Based on USEPA Region 9 (or Max RL) to Migration t

Limit (RL M~Conentax )tion Regon] 9 Inusria Industrial Soil PRG for Groundwater CriteriaCAS Nlumber Chemical M~ax Reporting Qualifier Units M~ax RlL) to Soeiln P9 fousria InutraSoxinsR orudwtrCiei

Limit {RL) Background (SOIL) Carcinogens Toxins AF-1)

Volatile Organic Compounds
7 1-55-6 1,1 ,I-Trichloroethane 500 U UG/KG 1.50E-04 5.OOE+00

79-34-5 1,1 ,2,2-Tetrachloroethane 500 U UG/KG 5.57E-07 1.28E-04 2.50E+03

79-00-5 1,1 ,2-Trichloroethane 500 U UG/KG 2.63E-07 3.29E-03 5.56E+02

75-34-3 Il,-Dichloroethane 500 U UG/KG 2.43E-04 5.OOE-OI

75-354 I,I-Dichloroethene 500 U UGIKG 4.21E-06 7.42E-03 1.67E+02

107-06-2 1,2-Dichloroethane (EDC) 500 U UG/KG 6.54E-07 1.42E-02 5.OOE+02

540-59-0 1,2-Dichloroethene (total) 500 U UG/KG 3.39E-03 250E+01

78-87-5 1,2-Dichloropropane 500 U UG/KG 6.5 l E-07 2.35E-02 5.OOE+02

78-93-3 2-Butanone (MEK) 1000 U UG.KG 3.61 E-05

591-78-6 2-Hexanone 1000 U UG/KG

108-10-1 4-Methyl-2-pentanone (MIBK) 1000 U UG/KO 3.46E-04

67-64-1 Acetone 1000 U UG/K& 1.61E-04 1.25E+00

71 43-2 Benzene 500 U UGIKG 3.41 E-07 2.06E-02 2.50E+02

75-274 Bromodichloromethane 500 U` UG/KG 2.12E-07 4.79E-04 L167E+01

75-25-2 Bromoforn . 500 U UGKG 1.60E09 2.84E-05 1.25E+0I

74-83-9 Bromomethane 500 U UG/KG 3.81 E-02 5.00E+0 I

75-15-0 Carbon disulfide 500 U UG/KG 4.14E-04 2.50E-01

56-23-5 Carbon tetrachloride 500 U UG/KG 9.45E-07 7.15E-02 1 .67E+02

108-90-7 Chlorobenzene 500 U U`G/KG 9.21 E-04 7.14E+00

75-00-3 Chloroethane 500 U UG/KG 7.68E-08 2.65E-05

67-66-3 Chloroform 500 U UG/KG 9.60E-07 3.88E-01 I.67E+0I

74-87-3 Chlorornethane 500 U UG/KG 1 .88E-07

156-59-2 cis- 1,2-Dichloroethene 500 U UG/KG 3.39E-03 2.50E+O I

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration

CASMaxb hemial Result cpor inj | |Concentration (or Based on USEPA B t EIA Region 9 (or Max RL) to Migration t
CAS Number Chemical Max Reporting Qualifier Units Ma L o Region 9 Industrial Industrial Soil PRG for Groundwater Criteria

Limit (RL) B~~axkron RL)Ito Soil PRG for Toxins (DAF-1)
LimitQ~ Bckgrond (OIL) Carcinogens

10061-01-5 cis-1,3-Dichloropropene 500 U UG/KG 2.81 E-06 1. 14E-02

124-48-1 Dibromochloromethane 500 U UG/KG 1.88E-07 3.14E-04 2.50E+01

100-414 , fiib iiiWktitiiiC.zti 1400 UG/KG 2.34E-04 t. -2:0bE+O0 .

75-09-2 Methylene chloride 500 U UG/KG 2.44E-08 5.11 E-05 5.OOE+02

110-54-3 N-Hexane 6600 j UG/KG I .64E-02

10042-5 Styrene 500 U UG/KG 2.45E-05 2.502+00

127-184 Tetrachloroethylene (PCE) 500 U UG/KG 2.68E-08 2.94E-04 1.67E+02

108-88-3 Toluene 2 . UG/KG 1 .01E-06 3.33E-03

1330-20-7 total Xylenes 830 J UG/KG 1.86E-04 8.30E-02

156-60-5 trans-I,2-Dichloroethene 500 U UG/KG 2.33E-03 1.67E+01

10061-02-6 trans- 1,3-Dichloropropene 500 U UGIKG 2.81E-06 1.14E-02

79-01-6 Trichloroethylene (TCE) 500 U UG/KG 8.17E-08 6.32E-03 1.67E+02

75-01-4 Vinyl chloride 500 U UG/KG 1.03E-05 7.14E+02

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 510 U UG/KG 6.70E-05 1.70E+00

95-50-1 1,2-Dichlorobenzene 510 U UG/KG . 1.54E-04 . 5.67E-01

541-73-1 1,3-Dichlorobenzene 510 U UG/KG 9.85E-03

10646-7 1,4-Dichlorobenzene 510 U UG/KG 6.27E-08 2.65E-04 5.10E+00

95-954 2,4,5-Trichlorophenol 2500 U UG/KG 2.84E-05 2.50E-01

88-06-2 2,4,6-Trichlorophenol 510 U UG/KG 2.27E-09 6.38E+01

120-83-2 2,4-Dichlorophenol 510 U UG/KG 1.93E-04 1.02E+01

105-67-9 2,4-Dimethylphenol 510 U UG/KG 2.89E-05 1.28E+00

51-28-5 2,4-Dinitrophenol 2500 U UG/KG 1.42E-03 2.50E+02

91-58-7 2-Chloronaphthalene 510 U UG/KG 1.8723-05

ND = Not Detected E = Outside of Range UJ= Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 8-10
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Mtax Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Cnetain(r Based on USEPA aeoUEA gin (r axLt irant

CAS Number Chemical Max Reporting Qualifier Units C at (or Region 9 Industrial Basedron SEP R on (r a Lt Mgtin
Limit (RL) ~~~Max RL) to SolPGfr Industrial Soil PRG for Groundwater Criteria

Limit (L~~~~I~~ Background (SOIL) SolPGfrToxins (DAF-1)
Carcinogens

95-57-8 2-Chlorophenol 510 U UG/KG 2. I E-03 2.55E+00

90-12-0 I-Methylnaphthalene 200 UG/KG 1.06E-03 5.00E-02

91-57-6 2-Methylnaphthalene 1900 UG/KG 3.50E-05 9.50E-03

95-48-7 2-Methylphenol 510 U UG/KG 1.16E-05 6.38E-01

88-74-4 2-Nitroaniline 2500 U UG/KG 4.97E-02

88-75-5 2-Nitrophenol 510 U UG/KG 7.24E-05

91-94-1 3,3'-Dichlorobenzidine 510 U UG/KG 9.30E-08 1 .70E+03

99-09-2 3-Nitroaniline 2500 U UG/KG 4.97E-02

534-52-1 4,6-Dinitro-2-methylphenol 2500 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 510 U UG/KG

59-50-7 4-Chloro-3-methylphenol 510 U UGJKG 1.1 6E-05

106-47-8 4-Chloroaniline 1000 U UGIKG 2.84E-04 3.33 E+01

7005-72-3 4-Chlorophenyl phenyl ether 510 U UG/KG

106-44-5 4-Methylphenol 510 U UG/KG I .16E-04

100-01-6 4-Nitroaniline 2500 U UG/KG 4.97E-02

100-02-7 4-Nitrophenol . 2500 U UG/KG 3.55E-04

83-32-9 Acenaphthene 510 U UGKG 1.33E-05 1.70E-02

208-96-8 Acenaphthylene 350 UG/KO 6.45E-06 1.75E-03

120-12-7 Anthracene 80 J UGIKG 2.05E-07 1.33E-04

56-55-3 100 J UG/KG 3.46E13-08 -50

50-32-8 Benzo(a)pyrene 74 UG/KG 2.56E-07 L85E-01

205-99-2 Benzo(b)fluoranthene 120 t UG/KG 4.16E-08 6.00E-01

191-24-2 Benzo(gh,i)perylene 100 UG/KG 1 .84E-06 5.OOE-04

207-08-9 Benzowk)fluoranthene 43 UG/KG 1.4913-09 2.155E-02

ND = Not Detected E = Outside of Range UJ Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 8-10

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Based on USEPA

CAS Number Chemical Max Reporting Qualifier Units CRoncinotratn (onr C 9 Industrial n o g e 9 ( T o x MigrationI;
Limit (RL) ~~~Max RL) to SolPGfr Industrial Soil PRG for Groundwater Criteria

Limit (RL) ~~~~~~Background (SOIL) SorinPogfor Toxins (DAF-1)

111-91-1 bis(2-Chloroethoxy)methane 510 U UG/KG

111-44-4 bis(2-Chloroethyl) ether 510 U UG/KG 8.233-07 2.55E+04

108-0-1 bis(2-Chloroisopropyl) ether 510 U UG/KG 6.31 E-08 1.20E-04

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 1700 UGIKG 9.65E-09 9.65E-05

85-68-7 Butyl benzyl phthalate 510 U UG/KG 2.89E-06 6.38E-04

86-74-8 Carbazole 510 U UG/KG 4.14E-09 1.70E+01

218-01-9 Chrysene 380 UG/KG 1.32E-09 4.75E-02

84-74-2 Di-n-butyl phthalate 89 J UG/KG 1.01E-06 2.97E-04

117-84-0 Di-n-octyl phthalate 510 U UG/KG 2.89E-05 5. 1OE-05

53-70-3 Dibenz(ah)anthracene 10 UG/KG 3.46E-08 I .25E-01

132-64-9 Dibenzofuran 620 UG/KG 1.22-04

84-66-2 Diethyl phthalate 510 U UG/KG 7.24E-07

131-11-3 Dimethyl phthalate 290 3 UG/KG 3.29E-08

20644-0 Fluoranthene 180 UG/KG 5.98506 9.00E-04

86-73-7 Fluorene 510 U UG/KG I .54505 1.70E-02

118-74-1 Hexachlorobenzene 510 U UG/KG 3.3 1 E-07 7.24E-04 . 5.1 OE+00

87-68-3 Hexachlorobutadiene 510 U UG/KG .61E-08 2.89E-03 5. 1 OE+00

77474 Hexachlorocyclopentadiene 510 U UG/KG 8.65E-5 2.55E-02

67-72-1 Hexachloroethane 510 U UG/K& 2.89E-09 5.79E-04 2.55E+O 1

193-39-5 Indeno(1,2,3-cd)pyrene 44 UG/KG 1.52E-08 6.29E-02

78-59-1 Isophorone 510 U -UG/KG 1.96E-10 2.89E-06 1.70E+01

621-64-7 N-Nitroso-di-n-propylamine 510 U UG/KG 1.45E-06 2.55E+05

86-30-6 N-Nitrosodiphenylamine 510 U UG/KG 1.01E-09 8.50E+00

991-20-3 Naphthalene 880 UG/KO 4.67E-03 2.20E-01

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect

J = Estimated U = Nondetect

Page 4 of 12
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TABLE 8-10

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Mlax Itesult or Concentration (or Based on USEPA Region 9 (or Max RL) to Migrationto

CAS Number Chemical Max Reporting Qualifier Units Max RL) to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria
Limit (RL) Background (SOIL) Carcinogens Toxins {DAF-1)

87-86-5 Pentachloroph enol 2500 U UG/KG 2.25E-07 1 .75E-04 2.50E+03

85-01-8 Phenanthrene 620 UG/KG 1.14E-05 3.10E-03

108-95-2 Phenol 510 U UG/KG 9.65E-07 1.02E-0I

129-00-0 Pyrene 390 UG/KG 7.19E-06 1.951E-03

Explosives

99-35-4 I,3,5-Trinitrobenzene 390 UJ UG/KG .48E-05

99-65-0 1,3-Dinitrobenzene 390 UJ UGIKG 4.43E03

118-96-7 2,4,6-Trinitrotoluene (TNT) 770 UJ UG/KG 9.37E-09 1.75E-03

121-14-2 2,4-Dinitrotoluene 480 U UGKG 2.72E-04 I.20E+04

606-20-2 2,6-Dinitrotoluene 770 UJ UG/KG 8.74 E-04 2.57E+04

35572-78-2 2-Amino-4,6-Dinitrotoluene 770 UJ UG/KG

88-72-2 2-Nitrotoluene (ONT) 770 UJ UG/KG

99-08-1 3-Nitrotoluene 770 UJ UG/KG 3 .79E-04

19406-51-0 4-Amino-2,6-Dinitrotoluene 770 UJ UG/KG

99-99-0 4-Nitrotoluene (PNT) 770 UT UG/KG 3.79E-04

2691-41-0 HMX 770 U J UG/KG 1.75E-05

98-95-3 Nitrobenzene 480 U UG/KG 4.19E-03

55-63-0 Nitroglycerin 1500 UT UG/KG 8.51E-09

78-11-5 Pentaerythritol tetranitrate (PETN) 2400 U UO/KG

121-82-4 RDX 770 UJ UG/KG 3.431E-08 2.91 E-04

479-45-8 Tetryl 1200 UJ UG/KG 1.36E-04

Metals
7429-90-5 Aluminum 10800 MG/KG 3.75E-01 6.44E-03

7440-36-0 2.3 MG/KG 2.77E+00 2.811E-03 l . 62S+u

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 8-10

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of M~ax Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Concenitration (or Based on USEPA Based on USEPA Region 9 (or Max RL) to Migration t

CAS Number Chemical Max Reporting Qualifier Units Max rL) to R In Soil PR& fox Groundwater Criteria

Limit (RL Background (SOUL) Carinogensfo Toxins (DAF-1)
I ~~~~~~~Carcinogens

7440-38-2 23.6 MG/KG 1.75E+00 5.37E-02 2136E+Q1
7440-39-3 E _|____||__j|1 M }; 0 ilN W0i 361 MG/K I.85E+0O 2.90E-03
7440-3-3 B -tiuii I _____ I,- 3 

7440-41-7 Beryllium 0.78 MG/KG 1.03E+00 3.48E-10 2.11 E-04 2.60E-01

744042-8 Boron 14.1 MG/KG 2.66E+00 I.78E-04

744043-9 C i 335 MG/KG 1.84E+01 117E-9 4.32E-03 $t75fl+0O

7440-70-2 Calcium 185000 MG/KG 7.411E+01

7440-47-3 Chromium 19.8 MG/KG 7.86E-01 4.42E-08 9.90E+00

7440 48-4 Cobalt 21.5 MG/KG 9.91E-01 1.75E-04

7440-50-8 Copper 816 MG/KG 7.22E+01 1.07E-02

7439-89-6 Iron 30100 MG/KG 1.56E+00 4.9 1 E-02

7439-92-1 Lead 223 MG/KG 9.53E+00

7439-95-4 Magnesium 114000 MG/KG 7.35E+0O

7439-96-5 Manganese 5410 MG/KG I.49E+00 E.68E-01

7439-97-6 MciW 4i&VY- _ 0.24 MG/KG 4.00E+00

7440-02-0 ~ icii fi -13 26.7 MG/KG 1.41E+0O 6.53E-04

2023695 Potassium 926 MG/KG 1.48E+00

778249-2 1 u , <tP i 3.2 MG/KG 1.37E+00 313E-04

7440-22-4 Silver 1.2 J MG/KG 2.07E+00 1.17E-04 6.OOE-0O

7440-23-5 Sodium 375 MG/KG 2.21 E+00

7440-28-0 Thallium 0.21 J MG/KG 5.12E-01 I .47E-06

7440-62-2 Vanadium 48.5 MG/KG 1 .03E+00 3.39E-03 1.621E-0O

7440-66-6 Zinc 321 MG/KG 6.25E1+00 5.24E-04 5 35F-Ol

Other Parameters
TOC TOC 51500 MG/KG 1.64E+00 I

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect

Page 6 of 12
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TABLE 8-10

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
NumberChemicalMax Reputorting Qualifs (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class

CAS Number Chemical Mlax Reporting Quali1icr Units IndostrialiCommercial Soil Construction Worker Soil Soil Component of
Limit (RL} Ingestion Criteria Ingestion Criteria Groundwater Criteria

Volatile Organic Compounds
71-55-6 T,1,1-Tnchloroethane 500 U UG/KG 2.50E-01

79-34-5 1,1,2,2-Tetrachloroethane 500 U UG/KG

79-00-5 1,1,2-Trichloroethane 500 U UG/KG 6.10E-05 6.10E-05 2.50E+01

75-34-3 1,1-Dichloroethane 500 U UG/KG 2.50E-06 2.50E-06 2.17E-02

75-35-4 1,1-Dichloroethene 500 U UG/KG 2.7SE-05 2.78E-04 8.33E+00

107-06-2 1,2-Dichloroethane (EDC) 500 U UG/KG 7.94E-03 3.57E-04 2.50E+O 1

540-59-0 1,2-Dichloroethene (total) 500 U UGfKG 2.50E-05 2.50E-05 1.25E+00

78-87-5 1,2-Dichloropropane 500 U UGIKG 5.95E-03 2.78E-04 1.67E+01

78-93-3 2-Bulanone (MEK) 1000 U UG/KG

59 1-78-6 2-Hexanone 1000 U UO/KG

108-10-1 4-Methyl-2-pentanone (MIBK) 1000 U UG/KG

67-64-1 Acetone 1000 U UG/KG 5.003-06 5.00E-06 6.25E-02

71 43-2 Benzene 500 U UG/KG 2.50E-03 I .16E-04 1.67E+01

75-27-4 Bromodichloromethane 500 U UG/KG 5.43E-03 2.50E-04 8.33E-01

75-25-2 Bromaform 500 U UG/KG 6.94E-04 3.13E-05 6.25E-01.

74-83-9 Bromonmethane 500 U UG/KG 1.72E-04 5.00E-04 2.50E+00

75-15-0 Carbon disulfide 500 U UG/KG 2.50E-06 2.50E-05 1.56E-02

56-23-5 Carbon tetrachloride 500 U UG/KG 1.14E-02 1.22E-03 7.14E+00

108-90-7 Chlorobenzene 500 U UG/KG 1.22E-05 1.22E-04 5.00E-01

75-00-3 Chloroethane 500 U UG/KG

67-66-3 Chloroform 500 U UGtKG 5.32E-04 2.50E-04 8.33E-01

74-87-3 Chloromethane 500 U UG/KG

156-59-2 cis-1,2-Dichloroethene 500 U UGIKG 2.50E-05 2.503-05 1.25E+00

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 8-10

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNTCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
Max Result or (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class I

CAS Number Chemical Lmax Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil Soil Component of

Limit QUA) Ingestion Criteria Ingestion Criteria Groundwater Criteria

10061-01-5 cis- ,3-Dichloropropene 500 U UG/KG

124-48-1 Dibromochloromethane 500 U UG/KG 1.22E-05 1.22E-05 1.251E+00

100-41-4 E T 1400 J UG/KG 7.00E-06 7.OE-05 1 .08E-01

75-09-2 Methylene chloride 500 U UG/KG 6.58E-04 4.17E-05 2.50E+01

110-54-3 N-Hexane 6600 J UG/KG

100-42-5 Styrene 500 U UG/KG 1.22E-06 1.22E-05 1.25E-01

127-18-4 Tetrachloroethylene(PCE) 500 U UGfKG 4.5513-03 2.0813-04 8.33E+00

108-88-3 Toluene 2 J1 UGfKG 4.8813-09 4.8813-09 1 67E-04

1330-20-7 total Xylenes 830 J UG/KG 8.30E-07 2.02E-06 5.53E-03

156-60-5 trans- ,2-Dichloroethene 500 U UG/KG 1.22E-05 1.22E-05 71413-01

10061-02-6 trans-I ,3-Dichloropropene 500 U UG/KG

79-01-6 Trichloroethylene (TCE) 500 U UG/KG 9.62E-04 4.1713-04 833E+00

75-01-4 Vinyl chloride 500 U UG/KG 1.67E-01 7.69E-03 5.00E+-0I

Semivolatile Organic Compounds
120-82-1 I ,2,4-Trichlorobenzene 510 U UG/KG 2.55E-05 2.5513-04 1.02E-0 I

95-50-1 1,2-Dichlorobenzene 510 U UG/KG 2.83E-06 2.83E-05 3.00E-02

541-73-1 1,3-Dichlorobenzene 510 U UG/KG

10646-7 1,4-Dichlorobenzene 510 U UG/KG 2.55E-01

95-95-4 2,4,5-Trichlorophenol 2500 U UG/KG 1.2513-05 1.25E-05 9.26E-03

88-06-2 2,4,6-Trichlorophenol 510 U UG/KG 9.8 1 E-04 4.64E-05 2.55E+00

120-83-2 2,4-Dichlorophenol 510 U UG/KG 8.3613-05 8.36E-04 5.10E-OI

105-67-9 2,4-Dimethylphenol 510 U UG/KG 1.24E-05 1.24E-05 5.67E-02

51-28-5 2,4-Dinitrophenol 2500 U UGIKG 6.1 OE-04 6.103E-03 1.25E+0 1

9 1-58-7 2-Chloronaphthalene 510 U UG/KG

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect

J = Estimated U = Nondetect
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TABLE 8-10
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND) UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max ConcentrationMax Result or (or Max RL) to [EPA (or Max RL) to IEPA (or Max RL) to IEPA Class
CAS Numnber Chemi~cal Max Reporting Qualfier Units Industrial/Commercial Soil Construction Worker Soil Soil Component of

Limnit QRL4 Ingestion Criteria Ingestion Criteria Groundwater Criteria

95-57-8 2-Chlorophenol 510 U UG/KG 5.1OE-O 5.lOE-05 I.28E-01

90-12-0 1 -Methylnaphthalene 200 UG0KG 2.44E-06 2.4413-05 2.38E-03

91-57-6 2-Methylnaphthalene 1900 UG/KG 3.11 E-05 3.lIE-05 4.52E-04

95-48-7 2-Methylphenol 510 U UG/KG 5A10E-06 5.1OE-06 3.40E-02

88-74-4 2-Nitroaniline 2500 U UG/KG

88-75-5 2-Nitrophenol 510 U UG/KG

91-94-1 3,3'-Dichlorobenzidine 510 U UG/KG 3.g92E-02 I.82E-03 7.29E+01

99-09-2 3-Nitroaniline 2500 U UG/KG

534-52-1 4,6-Dinitro-2-methylphenol 2500 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 510 U UGI/KG

59-50-7 4-Chloro-3-methylphenol 510 U UG/KG

10647-8 4-Chloroaniline 1000 U UGfKG 1.22E-04 I.22E-03 1.4313+00

7005-72-3 4-Chlorophenyt phenyl ether 510 U UG/KG

106-44-5 4-Methylphenol 510 U UGi/KG

100-01-6 4-Nitroaniline 2500 U UGIK&

100-02-7 4-Nitrophenol 2500 U UG/KG

83-32-9 Acenaphthene 510 U UG/KG 4.2513-06 4.25E-06 8.95E-04

208-96-8 Acenaphthylene 350 UGfKG 5.74E-06 5.74E-06 8.33E-05

120-12-7 Anthracene so J UG/KG 1.311E-07 1.31E-07 6.67E-06

56-55-3 ae1 )iii 00 J UG/K& 1.25E-02 5.88E-04 5.00E-02

50-32-8 Benzo(a)pyrene 74 UG/KG 9.25E-02 4.35E-03 9.251E-03

205-99-2 Benzo(b)fluoranthene 120 j UG/KO 1.5013-02 7.06E-04 2.40E-02

I191-24-2 Benzo(g,hi)perylene 100 UG/KG 1.&4E-06 1.64E-06 2.38E-05

207-08-9 Benzo)fluoranthene 43 UG/KG 5.5 1 E-04 2.53E-05 8.781E-04

ND = Not Detected E = Outside of Range UJ= Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 8-10
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio ofMax Concentration
Mtax Result or (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class

CAS NumLber Chemical Max Reporting Qualifier Units iIndustrialCommercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

111-91-1 bis(2-Chloroethoxy)methane 510 U UG/KG

11144-4 bis(2-Chloroethyl) ether 510 U UG/KG 1.02E-01 6.80E-03 1.28E+03

108-60-1 bis(2-Chloroisopropyl) ether 510 U UG/KG

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 1700 UG/KG 4.15E3-03 4.15E-04 4.72E-04

85-68-7 Butyl benzyl phthalate 510 U UGIKG 1.24E-06 1.24E-06 5.48E-04

86-74-8 Carbazole 510 U UG/KG 1.76E-03 8.23E-05 8.50E-O 1

218-01-9 Chrysene 380 UG/KG 4.87E-04 2.24E-05 2.38E-03

84-74-2 Di-n-butyl phthalate 89 J UG/KG 4.45E-07 4.45E-07 3.87E-05

117-84-0 Di-n-octyl phthalate 510 U UG/KG 1.24E-05 1.24E-04 5.10E-05

53-70-3 Dibenz(a,h)anthracene I0 UG/KG 1.253E-02 5.88E-04 5.OOE-03

132-64-9 Dibenzofuran 620 UG/K&

84-66-2 Diethyl phthalate 510 U UG/KG 5.1 OE-07 5.1 OE-07 1.09E-03

131-1 1-3 Dimethyl phthalate 290 J UG/KG

206-44-0 Fluoranthene 180 UG/KG 2.20E-06 2.20E-06 4.1913-05

86-73-7 Fluorene 510 U UG/KG 6.22E-06 6.2213-06 9.1 1 E-04

118-74-1 Hexachlorobenzene 510 U UG/KG 1.28E-01 6.54E-03 .2.55E-01

87-68-3 Hexachlorobutadiene 510 U UG/KG

7747-4 Hexachlorocyclopentadiene 510 U UG/KG 3.641E-05 3.641E-05 1.28E-03

67-72-1 Hexachloroethane 510 U UG/KG 2.55E-04 2.55E-04 1.02E+00

193-39-5 lndeno(1,2,3-c,d)pyrene 44 UGfKG 5.50E-03 2.59E-04 3.14E-03

78-59-1 Isophorone 510 U UG/KG 1.24E-06 1.24E-06 6.38E-02

621-64-7 N-Nitroso-di-n-propylamine 510 U UG/KG 6.38E-01 2.83E-02 1.02E+04

86-30-6 N-Nitrosodiphenylamine 510 U UG/KG 4.25E-04 2.04E-05 5.10E-01

91-20-3 Naphthalene 880 UG/KG 1.E07E-05 1.07E-04 1.051E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect

Page 10 of 12

S 4 



TABLE 8-10

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND ICHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
Max Result or (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class

CAS Number Chemical Max Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil Soil Component of

Limit {RLI~) Ingestion Criteria Ingestion Criteria Groundwater Criteria

87-86-5 Pentachlorophenol 2500 U UGIKG 1.04E-01 4.81E-03 8.33E+01

85-01-8 Phenanthrene 620 UG/KG 1.02E-05 1.02E-05 1.48E-04

108-95-2 Phenol 510 U UG/KG 5.10E-07 4.25E-06 5.10E-03

129-00-0 Pyrene 390 UG/KG 6.39E-06 6.39E-06 9.29E-05

Explosives

99-354 1,3,5-Trinitrobenzene 390 UJ UG/KG

99-65-0 1,3-Dinitrobenzene 390 UJ UGIKG

118-96-7 2,4,6-Trinitrotoluene (TNT) 770 UJ UG/KG

121-14-2 2,4-Dinitrotoluene 480 U UG/KG 5.71E-02 2.671E-03 6.OOE+02

606-20-2 2,6-Dinitrotoluene 770 UJ UG/KG 9.17E-02 4.28E-03 1.10E+03

35572-78-2 2-Amino-4,6-Dinitrotoluene 770 U1J UG/KG

88-72-2 2-Nitrotoluene (ONT) 770 UJ UG/KG

99-08-1 3-Nitrotoluene 770 UJ UG/KG

19406-51-0 4-Arnino-2,6-Dinitrotoluene 770 UJ UG/KG

99-99-0 4-Nitrotoluene (PNT) 770 UJ UGfKG

2691-41-0. HMX 770 UJ . UG/KG

98-95-3 Nitrobenzene 480 U UG/KG 4.80E-04 4.80E-04 4.80E+00

55-63-0 Nitroglycerin 1500 UJ UG/KG

78-11-5 Pentaerythritol tetranitrate (PETN) 2400 U UG/KG

121-824 RDX 770 UJ UG/KG

479-45-8 Tetryl 1200 UJ UGIKG

M~etals
7429-90-5 A-uminum 710800 MG/KG

7440-36-0 | - - S 7 ; 2.3 MG/KG 2.80E-03 2.80E-02 4.60E-0I

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect

J = Estimated U = Nondetect
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TABLE 8-10

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
Max Result or . (or Max RL) to IEPA (or Max KL) to IEPA (or Max RL) to IEPA Class

CAS Number Chemical Max Reporting Q2ualifier Units Industrial/Commercial Soil Construction Worker Soil Soil Component of

Limit {RL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

7440-38-2 E = B , 23.6 3 MG/KG Q 1It4~ r7~7Et0O~ttj j. 3.87E-01 8.43E-0l

7440-39-3 B 361 MG/KG 2.58E-03 2.58E-02 3.01 E-01

7440-41-7 Beryllium 0.78 MG/KG 7.80E-0 I 2.69E-02 IS.E-l01

7440-42-8 Boron 14.1 MG/KG 7.83E-05 7.83E-04

744043-9 j 3.5 MG/KG 1.75E-03 1.75E-02 9.46E-01

7440-70-2 Calcium 185000 MG/KG

7440-47-3 Chromium 19.8 MG/KG 1.98E-03 4.83E-03 7.07E-0I

7440484 Cobalt 21.5 MG/KG 1.79E-04 1.79E-03

7440-50-8 Copper 816 MG/KG 9.95E-03 9.95E-02 7.42E-02

7439-89-6 Iron 30100 MG/KG

7439-92-1 Lead 223 MG/KG 5.581-O 5.58E-0I

7439-95-4 Magnesium 114000 MG/KG

7439-96-5 Manganese 5410 MG/KG 5.64E-02 5.64E-01

7439-97-6 0.24 MG/KG 3.93E-04 3.93E-03

7440-02-0 ic 26.7 MG/KG 6.51 E-03 3.51 E-Ol 

2023695 Potassium . 926 MG/KG.

7782-49-2 3.2 MG/KG 3.20E-04 3.20E-03 7< LS+&

7440-224 Silver 1.2 J MG/KG 1.20E-04 i .20E-03 .OOE-01

7440-23-5 Sodium 375 MG/KG

7440-28-0 Thallium 0.21 i MG/KG l.31 E-03 1.31 E-03 8.75E-02

744062-2 Vanadium 48.5 MG/KG 3.46E-03 3.46E-02 4S95E-02

7440-66-6 Zinc 321 MG/KG 5.26E-04 5.26E-03 S 92E-02

Other Parameters
TOC |TOC | 51500 | i MG/KG I I

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect

) = Estimated U = Nondetect

Page 12 of 12

*~~~~ S



S~~~~
TABLE 8-11

HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Cancer Risk Hazard Quotient Ratio of Max Concentration
Max Result or Based on USEPA (HQ) Based on (or Max RL) to USEPA

CAS Number Chemical Max Reporting Qualifier Units Region 9 PRG for USEPA Region 9 PRG MCL and/or IEPA Class I
Limit (RL) Carcinogens for Toxins Groundwater Standard

(Tap Water) (Tap Water)

Volatile Organic Compounds _

71-55-6 1,I,1-Trichloroethane I U UGfL 1.26E-03 5.OOE-03

79-34-5 1,1 ,2,2-Tetrachloroethane I U UGfL 1.81 E-05 2.74E-03

79-00-5 1,1,2-Trichloroethane I U UG/L 5.01E-06 4.1 1 E-02 2.00E-01

75-34-3 I,I-Dichloroethane I U UG/L 1.23E-03
75-35-4 1,:-Dichloroethene I U UGfL 2.19E-05 1.83e-02 1.43E-01

107-06-2 1 ,2-Dichloroethane (EDC) I U UG/L 8.12E-06 9.88E-02 2.00E-01

78-87-5 1,2-Dichloropropane I U UGfL 6.67E-06 1.45E-01 2.00E-01

78-93-3 2-Butanone (MEK) 5 U UG/L 2.63E-03

591-78-6 2-Hexanone 5 U UG/L

108-10-1 4-Methyl-2-pentanone (MIBK) _ U UGIL 3.17E-02

67-64-1 Acetone 5 U UG/L 8.22E-03

71-43-2 Benzene I U UG/L 2.44E-06 8.92E-02 2.0OE-0 I

75-27-4 Bromodichloromethane I U UGfL 5.53E-06 8.22E-03

75-25-2 Bromofon I U UG/L 1.18E-07 137E-03

74-83-9. Bromomethane I U. UG/L 1.15E-01

75-15-0 Carbon disulfide I U, UGfL 9.59E-04

56-23-5 Carbon tetrachloride I U UG/L 5.842-06 2.35E-01 2.O02-01

108-90-7 Chlorobenzene I U UG/L 9.43E-03 1.00E-02
75-00-3 Chloroethane I U UGfL 2.16E-07 1.16E-04

67-66-3 Chloroform I U UG/L 6.08E-06 1.60E+00

74-87-3 Chloromethane I U UG L 6.62 E-07

156-59-2 cis-1 ,2-Dichloroethene I U UGfL 1.64E-02 1 .43E-02

10061-01-5 cis-i,3-Dichloropropene I U UG/L 1.23 E-05 1.15E-01

ND Not Detected E Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 8-11
HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Cancer Risk Hazard Quotient Ratio of Max Concentration

Max Result or Based on USEPA (HIQ) Based on (or Max RL) to USEPA

CAS Number Chemical Max Reporting Qualifier Units Region 9PRO for USEPA Region 9 PRG MCL and/or IEPA Class I

Limit (RL) Carcinogens for Toxins Groundwater Standard
(Tap Water) (Tap Water)

124-48-1 Dibromochloromethane 1 U UG/L 7.50E-06 8.22E-03

100-41-4 Ethylbenzene 1 U UG/L 7.46E-04 1 .43E-03

75-09-2 Methylene chloride 1 U UGfL 2.34E-07 6.16E-04 2.OOE-01

110-54-3 N-Hexane I U UGIL 2.851E-03

100-42-5 Styrene 1 U UG/L 6.09E-04 1.00E-02

127-18-4 Tetrachloroethylene (PCE) I U UG/L 9.24E-07 3.94E-03 2.OOE-0O

108-88-3 Toluene I U UG/L 1.381E-03 I.00E-03

1330-20-7 total Xylenes I U UG/L 6.99E-04 1.00E-04

156-60-5 trans-1,2-Dichloroethene 1 U UG/L 8.22E-03 1.00O-02

10061-02-6 trans-l ,3-Dichloropropene I U UG/L 1.23E-05 1.15E-I01

79-01-6 Trichloroethylene (TCE) I U UG/L 6.10E-07 2.74E1-02 2.00E-01

75-01-4 Vinyl chloride I U UGIL 5.06E-05 5.00E-01

Polynuclear Aromatic Hydrocarbons (PARs)

90-12-0 1-Methylnaphthalene 1 U UGL I .611E-01

91-57-6 2-Methyinaphthalene 1 U UG/L 5.48E-03

83-32-9 Acenaphthene I U UG/L 2.74E-03

208-96-8 Acenaphthylene 2 U UG/L 1.1OE-02

120-12-7 Anthracene 0.15 U UG/L 8.22E-05

56-55-3 Benzo(a)anthracene 0.15 U UG/L 1.63E-06

50-32-8 Benzo(a)pyrene 0.15 U UG/L 1.63E-05 7.50E-01

205-99-2 Benzo(b)fluoranthene 0.2 U UG/L 2.17E-06

191-24-2 Benzo(g,h,i)perylene 0.2 U UGfL 1. I OE-03

207-08-9 Benzo(k)fluoranthene 0.15 U UGfL 1.63E-07

218-01-9 Chrysene 0.15 U UG/L 1.631E-08

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
3 = Estimated U = Nondetect
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TABLE 8-11
HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Cancer Risk Hazard Quotient Ratio ofMax Concentration
Max Result or Based on USEPA (HQ) Based on (or Max RL3 to USEPA

CAS Number Chemical Max Reporting Qualifier Units Region 9 PRG for USEPA Region 9 PRG MCL and/or IEPA Class I
Limit (RL) Carcinogens for Toxins Groundwater Standard

(Tap Water) (Tap Water)

53-70-3 Dibenz(a,h)anthracene 0.25 U UGIL 2.71E-05

206-44-0 Fluoranthene 0.2 U UG/L 1 .37E-04

86-73-7 Fluorene 0.2 U UG/L 8.22E-04

193-39-5 Indeno(1,2,3-c,d)pyrene 0.15 U UG/L 1.63E-06

91-20-3 Naphthalene I U UG/L l .61E-0O

85-01-8 Phenanthrene 0.15 U UG/L 8.22E-04

129-00-0 Pyrene 0.2 U UG/L 1. I OE-03

Explosives

99-35-4 I ,3,5-Trinitrobenzene 2.5 UG/L 2.28E-03

99-65-0 I,3-Dinitrobenzene 0.25 UJ UG/L 6.SSE-02

118-96-7 2,4,6-Trinitrotoluene (TNT) 0.5 U UG/L 2.23E-07 2.74E-02

121-14-2 2,4-Dinitrotoluene 0.25 UJ UGfL 3.42E-03

606-20-2 2,6-Dinitrotoluene 0.5 U UG/L 1.37E-02

35572-78-2 2-Amino-4,6-Dinitrotoluene 0.5 U UG/L

88-72-2 2-Nitrotoluene (ONT) 0.5 U UG/L

99-08-1 3-Nitrotoluene 0.5 UJ UG/L 8.22E-03

19406-51-0 4-Amino-2,6-Dinitrotoluene 0.5 U UG/L

99-99-0 4-Nitrotoluene (PNT) 0.5 U UG/L 8.22E-03

269141-0 HMX 0.5 U UG/L 2.74E-04

98-95-3 Nitrobenzene 0.25 UJ UGfL 7.36E-02

55-63-0 Nitroglycerin I U UG/L 2.08E-07

78-11-5 Pentaerythritol tetranitrate (PETN) 2 U UG/L

121-82-4 RDX 0.5 U UG/L 8.18E-07 4.57E-03

479-45-8 Tetryl 0.75 U UG/L 2.05E-03

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 8-11
HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCIIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Cancer Risk Hazard Quotient Ratio of Max Concentration

Max Result or Based on USEPA (HQ) Based on (or Max RL) to USEPA
CAS Number Chemical Max Reporting Qualifier Units Region 9 PRG for USEPA Region 9 PRG MCL and/or IEPA Class I

Limit (RUL Carcinogens for Toxins Groundwater Standard
(Tap WVater) (Tap WVater)

Metals
7429-90-5 Aluminum 1320 J UG/L 3.62E-02

7440-36-0 Antimony 6 U UG/L 4.1 1 E-0 I 1.00E+00

7440-38-2 Arsenic 10 U UG/L 2.23E-04 9.1313-01 2.0013-01

7440-39-3 Barium 65.3 1 UG/L 2.56E-02 3.273-02

7440-41-7 Beryllium 5 U UG/L 6.85E-02 1.25E+00

7440 42-8 Boron 100 U UG/L 3.0413-02 5.00E-02

7440 43-9 Cadmium 5 U UG/L 2.74E-01I 1.00E+00

7440-70-2 Calcium 141000 UGfL

7440 47-3 Chromium 10 U UGIL 1.0013-01

7440 484 Cobalt 50 U UGIL 2.28E-02 5.13OE-02

7440-50-8 Copper 10 U UG/L 7.38E3-03 1.5413-02

7439-89-6 Iron 805 J UGfL 7.3513-02 1.6113-01

7439-92-1 Lead 3 U UGIL 4.00E-01

7439-954 Magnesium 58100 UGIL

7439-96-5 811 UG/L . 9.2613-01 5.41I3+00

7439-97-6 Mercury 0.2 U UG/L 1.0013-0 1

7440-02-0 Nickel 1.8 J UGfL 2.47E-03 1.80E-02

2023695 Potassium 1350 J UGIL

778249-2 Selenium 5 U UG/L 2.741E-02 1.001E-01

7440-22-4 Silver 10 U UG/L 5.481E-02 2.00E-01

7440-23-5 Sodium 205000 UG/L

7440-28-0 IThallium 10 U UGIL 3.91E+00 5.00E+00

7440-62-2 Vanadium 50 U IUG/L 1 .961E-01

ND = Not Detected 1 = Outside of Range UJ = Estimated Nondetect

J = Estimated U = Nondetect
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TABLE 8-11
HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Cancer Risk Hazard Quotient Ratio of Max Concentration
Max Result or Based on USEPA (HQ) Based on (or Max iRL) to USEPA

CAS Number Chemical Max Reporting Qualifier Units Region 9 iPG for USEPA Region 9 PR MCL and/or IEPA Class I
Limit (RL) Carcinogens for Toxins Groundwater Standard

(Tap Water) (Tap Water)

7440-66-6 Zinc 20 U UG/L 1.83E-03 4.OOE-03

ND Not Detected E = Outside of Range W = Estimated Nondetect
I = Estimated U = Nondetect

Page 5 of 5



TABLE 8-12
HUMAN HEALTH SCREENING OF SURFACE WATER RESULTS FROM AREA 4E (AUS-0A4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU S
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max
Ratio of Mux Concentration

Max Result or Concentration (or (or Max RL) to IEPA
CAS Number Chemical Max Reporting Qualifier Units Max RL) to General Use Surface

Limit (RL) Background Water Quality
(Surface Water) Criteria-Human

Health

Polynuclear Aromatic Hydrocarbons . _ . . _= __. _______

90-12-0 1-Methyinaphthalene I UJ UG/L

91-57-6 2-Methylnaphthalene 1 UJ UG/L 2.86E-04

83-32-9 Acenaphthene I UJ UG/L

208-96-8 Acenaphthylene 2 UJ UG/L 5.71E-04

120-12-7 Anthracene 0.15 UJ UG/L 4.29E-06

56-55-3 Benzo(a)anthracene 0.15 UJ UG/L 1.50E+00

50-32-8 Benzo(a)pyrene 0.15 UJ UG/L 1.50E+01

205-99-2 Benzo(b)fluoranthene 0.2 US UG/L 2.00EtOO

191-24-2 Benzo(g,h,i)peryiene 0.2 US UG/L 5.71E-05

207-08-9 Benzo(k)fluoranthene 0.15 UJ UG/L

218-01-9 Chrysene 0.15 UJ UG/L 1.50E-02

53-70-3 Dibenz(a,h)anthracene 0.25 UJ UG/L

206-44-0 Fluoranthene 0.2 W UG/L 1.67E-03

86-73-7 Fluorene 0.2 UJ UG/L 4.44E-05

193-39-5 1ndeno(1,2,3-cd)pyrene 0.15 US UG/L 1.50E+00

91-20-3 Naphthalene 1 US UC/LE.

85-01-8 Phenanthrene 0.15 US UG/L 4.29E-05

129-00-0 Pyrene 0.2 US UG/L 5.71E-05

Explosives
99-35-4 1,3,5-Trinitrobenzene 0.25 US U|G/L|

99-65-0 1,3-Dinitrobenzene 0.25 | U UG/L

118-96-7 2,4,6-Trinitrotoluene (TNT) 0.5 US UJiG/L

121-14-2 2,4-Dinitrotoluene 0.25 US UG/L

606-20-2 2,6-Dinitrotoluene 0.5 US UtiG/L

35572-78-2 2-Anino4,6-Dinitrotoluene 0.5 US UG/L

88-72-2 2-Nitrotoluene (ONT) 0.5 U. UtiG/L

99-08-1 3-Nitrotoluene 0.5 US UJUC/L

19406-51-0 4-Amino-2,6-Dinitrotoluene O.S UJ UG/L

99-99-0 4-Nitrotoluene (PNT) 0.5 UJ UG/L

269141-0 HMX 0.5 UJ UG/L

98-95-3 Nitrobenzene 0.25 US UG/L__

55-63-0 Nitroglycerin I US UG/LE_

121-82-4 RDX 0.5 US UtiL_ _

47945-8 Tetryl 0.75 UJ UG/L

MetalsM etals ___ _ _ _ _ _ _ _ _ _ _ _ _ ._ _ _ __ _ _ .. _ __ ___ _ _ _ _ _ _ . . . _ _ _ _ _ . . .

7429-90-5 Aluminum 367 UG/L 1.84E+00

7440-36-0 Antimony 6 U UG/L 1.OOEJ+OO
_______~ ~ ~ ._ ___ _ _ _ _ _ .1 UO]._ _ _ . . _ _ _

7440-38-2 Arsenic 10 U UG/L L .OOE+OO1

7440-39-3 Barium 75.4 _ WIL 3.32E+00 1.5 IE-02

ND - Not Detected E = Outside of Range UJ = Estimated Nondetect
J Estimated U = Nondetect
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TABLE 8-12

HUMAN hEALTH SCREENING OF SURFACE WATER RESULTS FROM AREA 4E (AUS-OA4E)

is ~~~~~~ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max
Ratio of Max Concentration

Max Result or Concentration (or (or Max RI.) to IEPA

CAS Number Chemical Max Reporting Qualifier UJnits Max RL) to General Use Surface
Limit (IRL) Background Water Quality

(Surface Water) Criteria - Human
Health

74-40-41-7 Beryllium 5 U UG/L 1.0013+00

7440-42-8 Boron 100 U UG/L 1.0013-01

7440-43-9 Cadmium 5 U UG3/L I .0013+00

7440-70-2 Calcium 62900 UG3/1. 8.7413+00

7440-47-3 Chromium 1.5 .1 UG/L 1.5013-01

7440-48-4 Cobalt 50 U UG/L I .OOE+00

7440-50-8 Copper 10 U UG/L - .00E-'-00

7439-89-6 Iron 338 UG/L 3.3 8E+00 3.3813-01

7439-92-1 Lead 3 U UG!L 1.5013+00

7439-95-4 Magnesium 20700 UG/L 8. 1713400

7439-96-5 Manganese 298 UG/L. 5.1213-01I 2.9813-01

7439-97-6 Mercury 0.2 U UG/L I .00E3+00 1.6713+01

7440-02-0 Nickel 10 U UG/L 1.0013+00 1.0013-02

2023695 Potassium 926 J UGIL 5.743-0 1

7782-49-2 Selenium 5 U UGIL 1.85E3+00 5.0013-03

7440-22-4 Silver 10 U UG/L 1.00F13+00 2.00OE+00

7440-23-5 Sodium 61900 UG/L 1.9513+01

7440-28-0 Thallium 10 U UG/L 1.0013+00

7440-62-2 Vanadium 50 U UG/l. 1.0013+00

7440-66-6 Zinc 6.4 3 UG/L 3.2013-0 1 6.4013-03

Other Parameters
7664-41-7 Nitrogen, Ammonia (as N) 0.14 S MG/L 5.3813-01

Nitrate+Nitrite INitrogen, Nitrate-Nitrite 0.12 .1 MG/L 2.4013+00

ND =Not Detected 13= Outside of Range UJ = Estimated Nondetect
J1 = Estimated U = Nondetect
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TABLE 8-13
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU0

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Backgound Max Result or I Direct Exposure Retained as
CAS NubrChemical BakgOund Max Reporting Qualifier Units Hazard Quotient Potential

Limit (RL) ~~~(HQ) (SOIL) Binaccumulator

Volatile Organic Compounds _______

71-55-6 1, 1, I -Trichloroethane 500 IJ UG/KG I1.6813-02

79-34-5 1, 1,2,2-Tetrachloroetliane 500 U UG/KG 3.93E1+00

79-00-5 1, 1,2-1Trichloroethane S00 U UG/KG 1.7513-02

75-34-3 1, I -Dichloroethane 500 U UO/KG 2.4913-02

75-35-4 1,1 -Dichloroethene 500 U UG/KG 6.0413-02

107-06-2 1,2-Dichloroethane (13DC) 500 U UG/KG 2.3613-02

540-59-0 1 .2-Dichloroetherne (total) 500 U UG/KG 6.35E-0l

78-87-5 1 .2-Dichloropropane 500 U UJG/KG 7.1413-04

78-93-3 2-Butanone (MEK) 1000 U UO/KG 1. 12E3-02

591-78- 2-Hexanone 1000 U UG/KG 7.9413-02

108-10-I 4-Methyl-2-pentanonc (MIBK) 1000 U UG/KG 2.2613-03

67-64-1 Acetone 1000 U UO/KG 4.0013-01

71-43-2 Benzene 500 U UG/KG 3.1313-02

75-27-4 Bromodichlorornethane S00 U UG/KG 9.2613-01

75-25-2 Brornoform 500 U UGJKG 3.1413-02

74-83-9 Bromomethane 500 U UO/KG 2.13E+00

75-15-0 Carbon disulfide 500 U UO/KG 5.3 113+00

56-23-S Carbon tetrachloride S00 U UG/KO 5.0013-04
108-90-7 Chlorobcnzene 500 U UGJ'KG 1.25E-02

75-00-3 Chloroethane 500 U UG[KGj

67-66-3 Chloroform 500 U UO/KG 4.203-0 1

74-87-3 Chloromethane 500 U UG/KG 4.81 11-02

156-59-2 cis-l1,2-Dichloroethene 500 U UG/KG 6.3513-01

10061-01-5 cis-l1,3-Dichloropropene 500 U UG!KG 1.2613+00

124-48-I Dibrotnoebloromethane 500 U UG/KG 2.44E-01

100-41-4 Ethylbeozene 1400 .1 UG/KG 2.8013-01

75-09-2 Methylene chloride S00 U UG/KG 1.2313-01

110-54-3 N-Hexane 6600 5 UG/KO

100-42-5 Styrene 500 U UG/KO 1,67E-03

127-18-4 1Tetrachloroethylene (PCE) 500 U UG/KG 3.8513-02

108-88-3 Tolucne 2 5 UG/KG 6.6713-04

13~30-20-7 t~~~lns . .830 5 UG/KG "'>3~0

156-60-S trans-l1,2-Dichloroethcne 500 U UG/KG 6.3 53-0 1

10061-02-6 tran s- 1, 3-Dichl oropropcne 500 U UG/KO1 1.2613+00

79-01-6 Trichloroethylene (TCE) 500 U UG/KGO 5.5613-02

75-01-4 lVinyl chloride 500 U IUG/KOj 7.7413-01I

Semnivolatile Organic Compounds _________ ______ _______

120-82-1 1I,2,4-Trichlorobenzene 510 U UG/KOG 2.5513-02

95-50-1 1i,2-Dichlorobcnzcne 510 U JUG/KOI 1.7213-01

541-73-I Ii,3-Dichlorobcnzcne 510 U UG/KGj 1.3513-02

106-46-7 1,4-Dichlorobenzene 510 ULJ UG/KG[ 2.5513-02

ND Not Detected 13~ Outside of Range USJ Estimated Nondetect
J Estimated U = Nondetect
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TABLE 8-13

ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Backgound Max Result or Direct Exposure Retained as

CAS Number Chemical (akgound, Max Reporting Qualifier Units Hazard Quotient Potential
(SOIL.) ~~Limit (RL.) (U1Q) (SOIL) Biuaccumulator

90-12-0 I-Methylnaphthalene 200 UG/KG

95.95-4 12,4,5-Trichlorophenol 2500 U UGIKG 6.25E3-01

88-06-2 2,4,6-Trichlorophenol 510 U UG/KG 5. 10OE-02

120-83-2 2,4-Diehlorophenol 510 U UG/KG 5.8313-03

105-67-9 2,4-Dimethylphenol 510 U UG/KO 5.10E3401

51-28-5 2,4-Dinitrophenol 2500 U UG/KG 1.2513-01

91-58-7 2-Chloronaphthalene 510 Ui UG/KG 4.1913+01

95-57-8 2-Chlorophenol 510 U UGfKG 2.1013+00

9157-6 2-Mvt i41hce *....1900 UGJKG 5.8613-01YE -

95-48-7 2-Methylphenol 510 U UG/KG 1.26E3-02

88-74-4 2-Nitroaniline 2500 U UG/KG 3.3713-02

88-75-5 2-Nitrophenol 510 U UG/KG 3,1913-01

9 1-94-1 3,3'-Dichlorohenzidine 510 U UG/KG 7.8913-01I

99-09-2 3-Nitroaniline 2500 U UG/KG 7.9 113-0 1

534-52-1 4,6-Dinitro-2-methylphenol 2500 U UGJKG

101-55-3 4-Bromophenyl phenyl ether 510 U UG/KO

59-50-7 4-Chloro-3-methylphenol 510 U UG/KO 6.4213-02O 106-47-8 4-Chloroaniline 1000 U UG/KG 9.0913-01

7005-72-3 4-Chlorophenyl phenyl ether 510 U UG/KG

106-44-5 4-Methylphenol 510 U UG/KO 3.1313-03

100-01-6 4-Nitroaniline 2500 U UG/KG 1. 1413-01

100-02-7 4-Nitrophenol 2500 U UG/KG 3.5713-01

83-32-9 Aeenaphthene 510 Ui UG/KG 7.4713-04

208-96-8 Acenaphthylene 350 UG/KG 5.1313-04

120-12-7 Ahicee80 J UG/KG 5,411E-05YE -

56-55-3 Benoaatraee10J UG/G E.21-02 YE

50-32-8 Benoaprn74 UG/KG 1.68E305 YES

205-99-2 Benzo ....t..o....hen:'.:u 120 3 UG/KG 2.011-03 YES --

191-24-2 Benzo6 tooylne10 UG/KG 8.4013-04YE

207-08-9 Bengci 1i~fluoranthene 43 UG/KG 7.1913-04 <E

111-91-1 bis(2-Chlornethoxy)niethane 510 U UG/KG 1.6813+00

I11-44-4 bis(2-Chloroethyl) ether 510 U UG/KO 2.1513-02

108-60-1 bis(2-Cbloroisopropyl) ether 510 U UG/KO

117-81-7 bs2thhet1phhlt(012)1700 UG/KG .143007YE --

85-68-7 IButyI benzyl phthalate 510 U UG/KG 2.1313+00

86-74-8 Ciarbazole 510 U UG;/KO

218-1-9 Chysne 380 UG/KG 8.03E3-02 /,YE :4

84-74-2 Di-n-buy ptalae 89 3 UG/KG 4.4513-04 4 YS~~

117-84-0 Di-n-octyl phthalate 510 U UG/KG 7.1913-04

53-70-3 Dihezb tatoaele1 UGIKG 5.431304 '¼ <EO 132-64-9 Dibeozofur 620 UG/KGYE -

84-66-2 Diethyl phthalate 510 U UG/KG 5. 1013-03

ND) = Not Detected E13 Outside of Range UJ Estimated Nondetect
= Estimated U = Nondetect
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TABLE 8-13
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or ~Direct Exposure Retained as
CAS Number Chemical (Sol[,) ~Max Reporting Qualifier Units Hazard Quotient Potential

(SOIL) ~Limit (RL.) (HQ) (SOIL) Bloaccumulator

131-11-3 Dimethyl plithalate 290 .1 UG/KG 1.45 E-03

206-44-0 luorantlin i;w t. x180 Ut3/KG I1.4813-03 YS

86-73-7 Fluorene 510 U UG/KG 1.70E3-02

118-74-1 Hexachlorobenzene 510 U UG/KG 5.1013-04

87468-3 Hexachlorobutadiene 510 U UG/KO I .2813+01

77-47-4 ilexacbiloroeyclopentadiene 510 U UG/KO 5.1013-02

67-72-i Hexachloroethane 510 U UG/KG 8.5513-01

193-39-5 ndn(34 )P id .. ::44 UG/KG 4,0413-04 - E

78-59-1 Isophorone 510 U UG/KO 3.6713-03

621-64-7 N-Nitroso-di-n-propylamine 510 U UG/KG 9.38E3-01

86-3046 N-Nitrosodiphenylamine 510 U UG/KG 2.5513-02

91-20-3 Naphthalene 880 UG/KG 3.5313-03

87-86-5 Pentachlorophenol 2500 U UG/KG 4.1713-0 1

85-01-8 Ph~~~nM~~ht~fzbzw~~~ ..~4iX4;i ~620 UG/KG I .3613-02 s

108-95-2 iPhenol 510 U UG/KG 1.28E-02
129-00-0 ~ ye~x ;v390 UG/KG 4.9713-03 '

Explosives__________ ____

99-35-4 1i,3,5-Trinitrobernzene 390 US UG/KG I1.0413+00

99-65-0 1 ,3-Dinitrobenzene 390 US UG/KG 5.9613-01

118-96-7 2,4,6-Trinitrotoluene (TNT) 770 UJ UG/KG 2.5 71-02

121-14-2 2,4-Dinitrotoluene 480 U UG/KG 3.7513-01

606-20-2 2,6-Dinitrotoluene 770 US UG/KG 2.3 513+01

35572-78-2 2-Amino-4,6-Dinitrotoluene 770 US UG/KG 9.6313-03

88-72-2 2-Nitrotoluene (ONT) 770 US UG/KO

99-08-1 3-Nitrotoltuene 770 US1 UG/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 770 US UG/KG

99-99-0 4-Nitrotoluene (PNTr) 770 US UG/KG

2691-41-0 WIX 770 UJ UG/KG 3.0813-02

98-95-3 Nitrobcnzcnc 480 U UG/KO 1.20E302

55463-0 Nitroglycerin 1500 UJ1 UG/KG

78-11-5 Pentserythritol tetranitrate (PE17N1) 2400 U UG/KG

121-82-4 RDX 770 US UG/KG 7.70E3-03

479-45-8 Tctryl 1200 US1 UGIKG

Metals _______________ ______ ________________ ______ __

7429-90-5 Aluminum 28800 10800 MG/KG

7440-36-0 Antimony 0.83 2.3 MG/KG 4.6013-01

7440-38-2 Assnc.,x, 13.5 23.6 5 M/G >.230

7440-39-3 Basrium 195 361 MG/KG 7.221301I

7440-41-7 B~eryllium 0.76 0.78 MG/KG 7.8013-02

70-42-S Bon 7, 5.3 tmied714.1 MG/KG 2 'Z2+1 _______

744-9 Cadmium 0.19 3.5 MG/G 121,0

744-70-2 Calcium 2497 150 GK

ND= Not Detected E = Outside of Range USJ Estimated Nondetect
J Estimated U Nondetect
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TABLE 8-13

ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Direct Exposure Retained as

CAS Number Chemical Background Max Reporting Qualifier Units Hazard Quotient Potential
(SOIL) Limit (RL) (HQ) (SOIL) Bioaccumulator

7440-47-3 Chromium 25.2 19.8 MG/KG 3.96E+00

7440-484 Cobalt 21.7 21.5 MIG/KG 1.08E+00

7440-50-8 C£opper 1 L. 816 MG/KG 2

7439-89-6 Iron P 19306 30100 MG/KG j.__-

7439-92-1 Lead 23.4 223 MG/KG 5.15E-01

7439-95-4 Magnesium 1552 114000 MG/KG

7439-96-5 Manganese 3640 5410 MG/KG V 5-41E-l-0

7439-97-6 Mercury 0.06 0.24 MG/KG 3.43E-02 YES'

7440-02-0 Nickel 18.9 26.7 MG/KG 8.90E- 01

2023695 Potassium 625 926 MG/KG

7782-49-2 Seeim2.34 3.2 MG/KG ' 2Et0.YS

7440-22-4 Silver 0.58 1.2 J MG/KG 6.00E-01

7440-23-5 Sodium 170 375 MG/KG

7440-28-0 Thallium 0.41 0.21 J MG/KG 2.1OE-01

7440-62-2 Vanadi, 47.2 48.5 MG/KG O O

7440-66-6 14 i 1 51.4 321 MG/KG t00
Other Parameters. TOC |TOC 31393 51500 IMG/KGi

ND = Not Detected E Outside of Range UJ Estimated Nondetect
J Estimated U -Nondetect
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TABLE 8-14

ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

I Backgrud Max Result or Direct Exposure Retained as
CAS Number Chemical [(S rface Wae) LM it Repotin Qualifier Units HaadQuotient Potential

Semivolatile Organic Compounds _ ____ ______

90-12-t0 l-Methylnaphthalene I US UG/L

9 1-57-6 2-Methylnaphthalcne I us UGIL 2.40E-03

83-32-9 Acenapbthene I US UG/1L 5.88E-02

208-96-8 Acenaphthylene 2 US UO/L 3.01E-03

120-12-7 Anthbracene 0.15 us UtJ/L 2.50E-02

56-55-3 Benzo(a)anthracene 0.15 US UG/L 5.561E±00

50-32-8 lBenzoas)pyrene 0.15 US UG/L 1.07E3+01

205-99-2 Benzo(b)fluorsatthene 0.2 US UG/L 3.57E3+01

191-24-2 Benzo(g,h,i)perylene 0.2 Us UO/L 2.62E3-02

207-08-9 Benzo(k)fluoranthene 0.15 US UG/L 2.68E+01

218-1-9 Chrysene 0.15 US UG/L 9.38E3-03

53-70-3 Dibenz(a,b)anthracenc 0.25 US) UGIL 1.5613+02

206-44-0 Fluoranthene 0.2 Us UG/L 2.4713-02

86-73-7 Fluorene 0.2 Us UG/L 5.13E3-02

193-39-5 lndenn(l,2,3-c,d)pyrene 0.15 Us UO/L 3.48E3-02

91-20-3 Naphthalene I US UG/L I 8.33E3-02

85-01-8 Phenanthrene 0.15 US UG/h. 2.38E-02

129-00-0 Pyrene 0.2 US UGIL 3.28E3-03

Explosives _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

99-35-4 1,3,5-Trinitrobenzcne 0.25 US UG/L 8.33E-03

99-65-0 1,3-Dinitrobenzene 0.25 U.1 UG!L 1.25E3-02

118-96-7 2,4,6-Trinitrotoluene (TNT) 0.5 US UG/L 1.25E3-02

121-14-2 2,4-Dinitrntolucne 0.25 US UG/l.. 1.0913-03

606-20-2 2,6-Dinitrotoluene 0.5 US UG/!. 1. 19E-02

35572-78-2 2-Amino-4,6-Dinitrotolucnc 0.5 US UG/L 2.5013-02

88-72-2 2-Nitrotoluene (ONT) 0.5 US1 UG/L 6.8513-05

99-08-1 3-Nitrotoluene 0.5 US UG/l, 6.0213-05

19406-51-0 4-Anmino-2,6-Dinitrotoluenc 0.5 US UG/L 9.2613-04

99-99-0 4-Nitrotoluene (PNT) 0.5 US UG/L 7.14E3-05

2691-41-0 HMX 0.5 US UG/L 1.5213-03

98-95-3 Nitrobcnzene 0.25 US UG/L 9.2613-04

55-63-0 Nitroglycerin I us Ut3/L 5.00O3-03

121-82-4 RDX 0.5 US UG!L 2.6313-03

479-45-8 Tetryl 0.75 US UGh!.

M e ta ls _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7429-90-5 A~mnn"200 37UG/L

74.40-36-0 Antimony 6 6 U UG/L 2.OOE-~01

7440-38-2 Arsenic 10 10 U UG/L 5.2613-02

7440-39-3 Barium 22.7 75.4 S UG/L 1.5113-02

7440-41-7 Beryllium 5 5 UG/L 9.43P3+00

7440-42-8 Boron 10 UGJL 1.0013-01

ND = Not Detected 13 = Outside of Range US Estimated Nondetect
J = Estimated U = Nondetect
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TABLE8 -14

ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AREA 4E (AUS-OA4E)

ADDITIONAL AND UN CHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Direct Exposure Retained as

CAS Number Chemical Background Max Reporting Qualifier Units Hazard Quotient Potential
(Surface Water) Linmit (RL) (HQ) Bioaccunsulator

7440-43-9 Cadmium 5 5 U UG/L 4.55E+00

7440-70-2 Calcium 7197 62900 UG/L 5.42E-01

7440-47-3 Chromium 10 1.5 .. UG/L 7.25E-03

7440-48-4 Cobalt 50 50 U UG/L 2.17E+O 1

7440-50-s Copper 10 10 U UG/L 8.47E-0 1

7439-89-6 Iron 100 338 UG/L 3.38E-01

7439-92-1 Lead 2 3 U UG/L 1.49E-01

7439-95-4 Magnesium 2534 20700 UG/L 2.52E-01

7439-96-5 Manganese 582 298 UG/L 2.9813-O1

7439-97-6 Mercury 0.2 0.2 U UG/L 1.54E-01

7440-02-0 Nickel 10 10 U UG/L I .00E-02

2023695 Potassium 1613 926 J UG/L 1.75lE-02

7782-49-2 Selenium 2.7 5 U UG/L 5.0013-03

7440-22-4 Silver to 10 U UG/L 2.00E+00

7440-23-5 Sodium 3169 61900 UG/L 9.10E-02

7440-28-0 Thallium 10 10 U UG/L 2.50E+00

7440-62-2 Vanadium 50 50 U UG/IL 2.6313+00. 7440-66-6 Zinc 20 6.4 J UG/L 6.40E-03

Other Parameters
7664-41-7 Nitrogen, Ammonia (as N) 0.26 0.14 J MG/L

Nitrate+Nitrite INitrogen, Nitrate-Nitrite 0.05 0.12 . MG/L I

ND = Not Detected E = Outside of Range UJ Estimated Nondetect

J = Estimated U Nondetect
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TABLE 8-15, AUS-OA4E
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB1 ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater _Sediment _ Soil

Chemical 'core- - COC cor--idc COPC
Chemical ~~~~(esno RU 0-ale ( yes/no)______________e (yes/no) jRtnle (yes/no) Rainl

Volatile Organic Compounds ____ ____

1,1,1 -Trichloroethane NA NA No A NA NA Uncertainty B

1, 1,2,2-Tetrachloroethanc NA NA Uncertainty B NA NA Uncertainty B

1,1,2-Tricttloroethane NA NA Uncertainty B NA NA Uncertainty B

1,1-Dichloroethane NA NA No A NA NA No A
1,1-Dichioroethene NA~~~. .... NA.... Unetit B... NA.NA.ncertinty.

I ,2-Dichlorocthane (D)NA NA Uncertainty B NA NA Uncertainty B

,-Dic .ooe. ee .totl)NANANANANA A.ncrtiny.

1,2-Dichloropropane ED)NA NA Uncertainty B NA NA Uncertainty B

12-Butanoonet(MeK)(otl NA NA No NA NA NA Unoetit A

12-DixhnonopepneNA NA Unoetit C NA NA Unoetit C

4-Mehl--etanone (M IEK) NA NA No A NA NA No A

AcHetaone NA NA No A NA NA UNcottt B

BroMofor2menaon (IBNA NA No A NA NA UNcetit B

Acromorhne NA NA No A NA NA Uncertainty B
Carbon disulfide NA NA No A NA NA No A~~~~~~~~~~~~~~~~~~~~~~~~~~.. .......

CaBonztetrchord NA NA Uncertainty B NA NA Uncertainty B

ChlrofoihorometaeNA NA Uncertainty B NA NA Uncertainty B

Bis-or-ihorocmecNA NA No A NA NA Uncertainty B

Brmoethylne hoieNA NA No A NA NA Uncertainty B

Carboan dsfdeNA NA No A NA NA No F

Ctareonte cloieNA NA Unoetit A NA NA Uncertainty B

TerChiorobethyene (C)NA NA No A NA NA Uncertainty B

Tolorethne NA NA No A NA NA No F

thlransrI ,3DclrpoeNA NA Uncertainty B NA NA Uncertainty B

Cheloromethylne (C)NA NA No A NA NA UNcetit B

Vinyl2 DchloridethnNA NA UNcetit B NA NA Uncertainty B

ci-,2,-Trichlorobcnzcne NA NA Uncait NA NA NA Uncertainty B

Dibromicblorobnzethne NA NA ncrait NA NA NA Unoetit A

I,3Dihylbnbenzee NA NA NA NA NA NA No A

Meth4l-Dichlorobenzn NA NA NA NA NA NA Uncertainty B

245TolcuorpheolNA NA NA NA NA NA No A
_____________ _____________ ______ _________________ I - ---__________ -- ----- - __...... ...
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TABLE 8-15, AUS-OA4E
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Rationale Rationale (yes/no) Rationale

Chemical C~~~~(Y hoPC Rationale (yes/no) (yes/no)_______ ______ _______

2,4,6-Trichlorophenol NA NA NA NA NA NA Uncertainty B

2,4-Dichlorophenol ____ NA NA NA~ ~~~~~~~~~~ NA ..... NA. NA.Unertanty.

2,4-Dicehylophenol __ __ NA NA NA NA NA NA Uncertainty B

2,4-Dimitrolphenol ___ __NA NA NA NA NA NA Uncertainty B

2-Chloronaphthalene __ NA NA NA NA NA NA No A

2-Chiorophenol ____ _____ ~~NA NA NA NA NA NA Uncertainty B

I -Mcthylnaphthalene __No C -- No A NA NA No F

YPe_thaph a eNo VA No A _NA NA _ NoF

2-Methylphenol __N A NA NA NA N A NA N o A

2-Nitroaniline NA N A NA NA NA NA No A

2Nrophenol NA NA NA NA NA NA N 

3,3'-Dichlorobenzidine __ NA NA NA NA NA NA Uncertainty B

3-Nitroaniline NA NA NA NA NA NA No A

4,6-Dinitro-2-methylphenol ____NA NA NA NA NA NA No C

4-Bromophenyl phenyl ether NA NA NA NA NA NA No C

4-Chloro-3-miethylplienol ____NA NA NA NA NA NA No A

4-Chioroanilinc NA NA NA NA NA NA Uncertainty B

4-Chiorophenyl phenyl ether NA NA NA NA NA NA No C

4-1~~~~~~~~~~~~ 4ethylphenol ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~NA NA NA NA NA NA NoA

4-Nitr---NAi-eANA NA-NAANA NA NA No A

4-Nitrophenol NA NA NA NA NA NA No A

Acenaphtheoe No C No A NA NA No A

Acenapbthylene __ __ No A No A NA NA No F

Anthracene No A No A NA NA No F

Benzo(a)ant~hracenc Uncertainty B Uncertainty B NA NA -YsF

Benzo~~a~pyrene ______ _____ Uncertainty B Uncetainy B.A NANo.

Benzo(a)pyurenhne ____ Uncertainty B Uncertainty B NA NA No F

Benzo(g,h,i)perylene ___ __ No A No A NA NA No F

Bezo (k) flIu or an the ne N o C No A NA NA _No F ..

bis( bootoymethanle NA NA NA NA NA NA No C

bis(2-Chloroethl ehr NA NA NA NA NA NA Uncertainty B

bis(2-Chloroisopropyl) ether NA NA NA NA NA NA No A

bis(2-Ethylhexyl) phthalate __ NA NA NA NA NA 'NA NoF

Butyl benzyl pbthalate ___ NA NA NA NA NA NA No A

Ca~rba-z~ole NA NA NA NA NA NA Uncertainty B

Chrysene ~~~ ~~ ~~~ ~~~No A No A NA NA No F

Di-..b ty.. p th...e.._. ... .... . . ... .. ......... NA.NA.NA.NANA NA No.. F.

Di-n-butyl phthalate ___ ___NA NA NA NA NA NA No A

Dibenz(a,h)anthracene No C Uncertinty B NA NA No F

Dibenzofuran NA T NA NA NA NA NA No F

Diethyl phthalate _______NA NA NA NA NA NA No A

Dimethyl phthlt __ __ NA NA NA N__ N A N 

WFuoranthenic _ __ No A No A NA NA NoF
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TABLE 8-15, AUS-OA4E
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical coC OPC COPC COiC f tine

(yesf/o _____(no) o)ti(yes/no)i (yes/no) ____

Fluorene No A No A NA NA N 

ilexachlorobcnzene NA NA NA NA NA NA Uncrant 

Hexachlorobutadiene NA NA NA NA NA NA Uncertainty I B

Hlexachlorocyclopentadiene NA NA NA NA NA NA No A

Hexachloroethane NA NA NA NA NA NA Uncertainty B

lndeno(I,2,3-c,d)pyrene Uncertainty B Uncertainty B NA NA No F

Isophorone NA NA NA NA NA - -NA Uncertait 
N-Nitros-di-n-prpylarnin NA NA.... NA.... NA .. NA. NA ncetaity.

N-Nitroso-di-nphnylamine NA NA NA NA NA NA Uncertainty B

PN-Ntacroodphenolamn NA NA NA NA NA NA Uncertainty B

Npheathrlene No A No A NA NA No F

Penahoohenol NA NA NA NA NA NA Unoetit A

Pyrene No A No A NA NA No F

Metals and Inorganics

Aluminum Uncertainty 0 No F NA NA No F

Antimony No C Uncertainty B NA NA R\ E e~r' 
Arsenic No C Uncertainty B NA NA ~~s 
Barium No F No F NA NA ytF

Beryllium No C Uncertainty B3 NA NA No F

Boron No A No A NA NA No F

Cadmium No C Uncertainty B NA NA Ee 

Calcium No H4 No H NA NA No II

Chromium Uncertainty 0 No A NA NA et>: D
Cobalt . No C.No..A.NA.NA.No.F

Copper No C No A NA NA No F

Cyanide, Total NA NA NA NA NA NA NA NA
Iron No F No~~~~~~~~~~~~~~~~~~~~~.. F NA.N.No.

Lrad No C No A NA NA No F

Magnesium No H1 No Hf NA NA No H

Manganese No F -E es l NA NA No F

Mercury ___________Uncertainty B No A NA NA E?.e4itC F

Nickel No A No F NA NA E 
_ _ _ II----~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . .. 

Potassium No 1H No H4 NA NA No H

Selenium_____ ___ No A No A NA NA KE 'i%§ 
Silver Uncertainty B No A NA NA No F

Sodium No H- No if NA NA No H

Thallium No C Uncertainty B NA NA No F

Vanadium No C No A NA NA No F

Zinc No F No A NA NA No F

Explosives

1,3,5-Trinitrobenzene No C No F NA NANo A

I1,3-Dinitrobenzene __ No C No A NA NA No- *A
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TABLE 8-15, AUS-OA4E
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI0 ~~~~~CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical COPC COPC - Cor-c F -COP

(yes/no) atole (yes/no) ____ (yes/no) I aaIe (yes/no) Rdnt

2,4,6-Trinitrotoluene (TNT) No C No A NA NA No A

2,4-Dinitrotoluene No C No A_ NA NA Uncertainty B

2,6-Dinitrotoluene No C No A NA NA Uncertainty B

2-ArninoA4,6-Dinitrotoluenc No C. No C NA NA No C
2-Nitrotoluene (ONT) No......-C - No--- C NA..... .NA. No ... C .

3-Nitrotoluene ON)No C No A NA NA No A
4-Arnino-2,6-Dinitrotoluene No C No C NA NA No C~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... ... 

4-Nitrotoluenie (N)No C No A NA NA No A

4HmXn ,-DntotleeNo C No A NA NA No A

4Nitroglycerne PT No C No -f A NA NA No A
Pentaerythrito tetranitrate... (.....T.. NA. NA No. CNA..NA.No.C

RDlX No C No A NA NA No A

TetrogyleinNo C No ANA NA No A

PNitarogenitra te-rNitrite UncertAit 6A NA NA NA NA NA NA

Phosphorus, ToAlc(sd P NA NA NA NA NA NA NA NA

BD -Nhmclwsntdeetdou eotnglmtwseult or exe ode sreigcnntAtion. o

Cey - hmclwsntdtce n hr sn ceNin cocentration.No 

D -Chemical wasno detected and was requlpoortiglmtde o exceededh screening concentration,.u i o xce akrud

B - Chemical wasno detected, and eprig ii was equal to or exceeeded screening concentration.adbcgoni plcbe

C - Chemical wasno detected and ddnthexeed n screening concentration.

U -Chemical was detected, but no screening value was available.

11 - Chemical was detected, but it is an essential nutrient.

I- Chemical was classified as a COPC based on USEPA 1998 data but was not a COPC based on SI data.

NA -Not Analyzed or not applicable.
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TABLE 8-16, AUS-OA4E
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/St
CRAB ORCHARD NATIONAL WILDLIFE REFUGE0

f Surface Water [ Sediment__Soil
Chemical CPCCPECCOC RainlI s~o) Rationale (yes/no) Rationale (yes/no) nl

Volatile Organic Compounds _ ____ ______

1,1,1-Tfichloroethane NA__ NA NA NA No _ A

1,1,2,2-Tetrachloroethane NA NA NA NA Uncertainty B

1,1 ,2-Trichloroethanc NA NA NA NA No A
ll.Di .hlooe.h... N NA NA.NA.No.

1,1-Dichloroethene NA NA NA NA No A
1,2-Dichioroethane (tZDC) NA NA NA NA No A~~~~~~~~~~~~~~~~. .. ..... ... - -

1,2-Dichloroethene (oa)NA NA NA NA No A

I1,2-Dichloropropane (D)NA NA NA NA No A

12-Diutanonet(MeK(oa) NA NA NA NA No A

12-Di-lenonepopneNA NA NA NA No A

4-Methyl-2-entanoe(MBK)NA NA NA NA No A
Ac tn NA... .NA....NA...NA... No....A

2Bexnzene NA NA NA NA No A

roModihylormenthanne (MB)NA NA NA NA No A

Acetoneor NA NA NA NA No A

CaBonztetnchord NA NA NA NA No A

Chmoichoromethane NA NA NA NA No C

Chloroformi NA NA NA NA No A

Chioromethane NA NA NA NA Unoetit A

Cis-l,3-dishlfidroencNA NA NA NA _ Uncertainty B

Methynlenerchloride NA NA NA NA No A

Chtyrobene NA NA NA NA No A

TerChloroethylne(P) NA NA NA NA No A

Thorofone NA NA NA NA No F

toa XlnsNA NA NA NA No A- eV.il 

tras-1t,2-Dichloroethene NA NA NA NA No A

tans-I1,3-Dichloropropene NA NA NA NA Uncertainty B

Tirimchloroethylene(C) NA NA NA NA No A

E 24thychloroenzeneNA NA NA NA 1 No A

IM2Dcthln hlorobedee NA NA NA NA No A

IN,-DixachlrbneeNA NA NA NA Unoetit A

Strn ,4DclrbneeNA NA NA NA No A

245Toluene phcolNA NA NA NA j No A

URS Page 1 of 4~~~... ... .. ---



TABLE 8-16, AUS-OA4E
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI0 ~ ~~~~~CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical -C------~OPEC C~OPEC - - COPEC Rainl
(yes/no) Rationale (yes/no) Rationale (yes/no) Rainl

2,4,6-Trichlorophenol (yesNo)ANAN N 

2,4,-Trichlorophenol NA NA NA NA No A ... 

2,4-Dimethylphenol ___NA NA NA NA Uncertainly B

2,4-Dinitrophenol NA + NA NA NA No A

2-Chloronaphthalene NA NA NA NA Uncertainty B

2-Chlorophenol __ __ NA NA NA NA Unccrtainty B

I-Methyinaplithalene ___No A NA NA Uncertainty G

2-Methylnaphthalene __ __ No A NA NAYeE

2-Methylphenol NA NA NA NA No A
2-Nitroaniline NA~~~~~~~~~~~~~~~~~~~... ....... .NA ..... NA NA..No..A

2-Nitrophniln NA NA NA N A N o A

3-Nitrophniln NA NA NA NA No A

4,6'-DichiTro-2-zinetypeo NA NA NA NA NoC

4-Biromophnyl phnlehrNA NA NA NA No A

46-Dihltro-2-methylphenol NA NA NA NA No A

4- .oonln NA.NA.NA.NA No.

4-Chiorophenyl phenyl ether NA NA NA NA No C

*4 -Meh~loro3henhylpben_ NA NA NA NA No A

4-CNitroaniline NA NA NA NA No A

4-Nhitrophenyl phny ehe NA NA NA NA No A ... 

AcMenayphhenel No NA NA NA No A

4ANtonaplithlne No NA NA NA NoF

A-Nthrahenol No NA NA NA Yes A

Bcenzoaanthraen ____ Ncetit B NA NA N~ Fo 

Bcenroa~phyrene ____ Ncetit B NA NA- YesNo

Benzo(b)floanthraene Uncertainty B NA NA YeE

Benzo(ga~)pyryene Unoetit A NA NA YeE

Benzo(k)fluoranthene __ Uncertainty B NA NA eF

bis(2-Chloroethoxy)methiane ____NA NA NA NA Uncertainty B

bis(2-Chloroethyl) ether ~~~~~~~~NA NA NA NA No A

bis(2-Chloroisopropyl) ether NA NA NA NA No C

bis(2-Fthylhexyl) plithal ate NA NA NA NA Ee 

Butyl benzyl phthalate _____NA NA NA NA Uncertainty B

Carbazole NA NA NA NA No C

Chrysene __ No A NA NA YeE

Di-n-butyl phthalate ___ NA NA NA NA YeE

Di-n-octyl phthalate NANA NA NA NoA

Dibenz(a,h)anthracene __ Uncertity - B NA NA YeE

Dibenzofuran _____ __--NA __ __NA NA NA YeE

Diethyl phthalate ____ _ NA NA NA NA No A

a Dirnethyl pbthalate ____NA j NA NA NA No F

W luoranthene ___ __ No j -A NA NA YeE
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TABLE 8-16, AUS-OA4E
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE 4

Surface Water Sediment Soil
ChemicaClPE -- COPEC Ratinle CopC Rationale

(yes/no) Rtoae (yes/no) _ _____ (yes/no)

Fluorene ~~~~No A NA NA No A

llexaehlorobenizene NA NA NA NA No A

l~lexachlorobutadiene NA NA NA NA Uncertainty B

H-exaehlorocyclopentadienie NA NA NA NA No A

H4exachioroethane NA NA NA NA No A

Indeno(l ,2,3-c,d)pyrene No A - NA NA- ET 

Isophorone NA NA NA NA No .......... A
N-Nitroso-di-n-propylamine---- NA A-N-NANo-

N-Nitroso-di-npheylamnine NA NA NA NA No A

PN-Ntachorophenylain NA NA NA NA No A

Nphnathrlene No A NA NA Yes F

Penahoohenol NA NA NA NA No A

Pyeatrene No A NA NA EreI

Metals and Inorganics _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Aluminum EXs-.K ' NA NA Uncertainty I

Antimony No A NA NA No F

Arsenic No A NA NA Kej ~ I

Barium No FNA NA No F
_ _ _ _ _ _ 0~~~~~~~~~~~~~~~~~~~~~~..... ....

Beryllium ______ Uncertainty B NA NA No F
Boron No A NA NA N'e E

Cadmium Uncertainty B NA NA NoF

Calcium No F,ll NA NA Uncertainty G__(,H

Chromium No F NA NA 7Tr77V D

Cobalt Uncertainty _ B NA NA '-.~yd-'--D

Copper No A NA NA EYs~ 

Cyanide,'Total NA NA NA NA NA NA

Iron No F NA NA Ye I

Lead No A NA NA No F

Magnesium No F,H NA NA Uncertainty G,H

Manganese No F NA NA Ep 

Mercury No A NA NA YeE
Nickel No A NA NA No F

Potassium No FH1 NA NA Uncertainty G,H

Selenium No A NA NA E 

Silver Uncertainty B NA NA No F

Sodium No F,HJ NA NA Uncertainty G,14

Thallium Uncertainty 13 N A N A No F

Vanadium Uncertainty B NA NA yIys-- I

Zinc No -F NA NA Eye 

Explosives
I ,3,5-Tfinitrobenzene No A NA NA UnetiyBa

I ,3-Dinitrobenizene NANANA Ao
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TABLE 8-16, AUS-OA4E
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical COPEC Rationale COPEC Rationale COPEC Rationale

(yes/no) (yes/no) . (yes/no)

2,4,6-Trinitrotoluene (TNT) No A NA NA No A

2,4-Dinitrotoluene No A NA NA No A

2,6-Dinitrotoluene No A NA NA Uncertainty B

2-Atnino-4,6-Dinitrotoluene No A NA NA No A
_-Nitroo.uene (OA .N_ ... . o.... ..C .. .........

2 -N itroto l uen e (ONT) No A NA NA No C~~~~~~~~~~~~~~~~~~~.. .. .._. ... ..._,&_.. ---- ------ -- - ...... ... .-

3-Nitrotoluene No A NA NA No C
..... ... ._ I, ..,... ....... .... . ...-

4-Amino-2,6-Dinitrotoluene No A NA NA No C

4-Nitrotoluene (PNT) No A NA NA No C

HMX No A NA NA No A
. .. , ,, , , , . ..,9P, .s I _ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. . .. .... .

Nitrobenzene No A NA NA No A
_ ~ ~ ~ ~ ~ ~ --- --- ----- . ... ..._ . . .._... . ... ... . I_ .. . .... . .... .... .. ,, .. ... _1

Nitroglycerin No A NA NA No C
__. ,,,. .... ......__.. .. ...... .

Pentaerythritol tetranitrate (PETN) - NA NA NA NA No C

Perchloric Acid NA NA NA NA NA NA

RDX No A NA NA No A

Tetryl No C NA NA No C

A - Chemical was not detected and the reporting limit does not exceed the screening concentration.

B -Chemical was not detected, but reporting limit was equal to or exceeeded screening concentration.

C - Chemical was not detected and there is no screening concentration.

* D - Chemical was detected and was equal to or exceeded screening concentration, but did not exceed background.

-Chemical was detected and was equal to or exceeded screening concentration and background, if applicable.

F - Chemical was detected and did not exceed screening concentration.

G -Chemical was detected, but no screening value was available.

H -Chemical was detected, but it is an essential nutrient.

I -If pHc5.5, Aluminum is a COPEC, otherwise it is not.

J - Chemical was classified as a COPEC based on USEPA 1998 data but was not a COPEC based on SI data.

NA -Not Analyzed or not applicable.
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TABLE 8-17
AUS-OA4E - EAST SHOP AREA

CHEMICALS DETECTED ABOVE SCREENING CRITERIA AND ABOVE REFUGE BACKGROUND
(WHERE APPLICABLE)

ADDITIONAL AND UNCHARACTERIZED SITES OU SI

Chemical Drum oi . edmn Ground SurfaceI ~ ~~~~~IWater Water
Chlemical Drumi Soil Sedliment Ground Suraer

VOCs

Ethylbenzene H NA NA

total Xylenes E NA NA

SVOCs

2-Methylnaphthalene E NA

Anthracene E NA

Benzo(a)anthracene H,E NA

Benzo(a)pyrene E NA

Benzo(b)fluoranthene E NA

Benzo(ghi)perylene E NA

Benzo(k)fluoranthene E NA

bis(2-Ethylhexyl)phthalate E NA NA NA

Chrysene E NA

Di-n-butyl phthalate E NA NA NA

Dibenz(a,h)anthracene . E NA

Dibenzofuran E NA NA NA

Fluoranthene E NA

Indeno(1,2,3-cd)pyrene E NA

Phenanthrene E NA

Pyrene E NA

Metals

Aluminum NA E

Antimony H NA

Arsenic _H,E NA

Barium H NA

Boron EB NA

Cadmium _ . _ H NA

Copper E NA

Iron E NA

Manganese E NA H

Mercury H,E NA

Nickel H NA

Selenium _ H,E NA _ .._

Vanadium E NA

,Zinc _E_ . _ B NA _ _

Key:

IDrums were not present at this site.
NA = not analyzed

H human health screening criteria exceeded
E = ecological screening criteria exceeded

.JRS Page 1 of I
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SECTIONNINE Area 4 West IAUS-OA4WI

Area 4 is the former Illinois Ordnance Plant (1OP) Shop Area. Industrial tenants have used it
since 1946.

Area 4, shown in Figure 8-1, is located 1.2 miles south of Illinois State Route 13 on Highway
148. For the purposes of this report, Area 4 has been divided into two separate areas: Area 4
East (East Shop Area - which includes all of the Area 4 buildings east of Highway 148) and
Area 4 West (West Shop Area - which includes all Area 4 buildings west of Highway 148).
This section addresses Area 4 West (AUS-OA4W).

AUS Original Site Designations

Three of the original sites designated in 1997-1999 by the United States Fish & Wildlife Service
(USFWS) as part of the Additional and Uncharacterized Sites Operable Unit (AUS OU) were
located in Area 4 West: AUS-0012, AUS-0013, AUS-0014, AUS-0015, and AUS-0016. Most
of these sites have been incorporated into the current AUS-OA4W.

9.1 HISTORIC SEARCH INFORMATION

9.1.1 Site Description

Sherwin Williams Defense Corporation, under contract with the War Department (SWDC/War
Department) operated this industrial shop area' from 1942 to 1945, as part of the loP.

The West Shop Area contained the buildings that supported plant infrastructure and operation.
All of the buildings in this area started with the prefixes S-1, S-2 or S-3. The buildings are
arranged in three north-south oriented rows. The buildings in the western row arc labclcd with
the prefix S-1, the buildings in the eastern row with the prefix S-3, and the buildings in the
middle row with the prefix S-2. The original configuration of Area 4 (East and West) is shown
in Figure 8-2.

9.1.2 Operational History and Waste Characteristics

Table 9-1 lists the Area 4 West buildings, the operator during the IOP era and the post-World
War II tenants, the years occupied, and building use.

For several post-World War II (WWII) tenants, building numbers were not identified in the
available lease information. It should be noted, generally, that there are gaps in the historic lease
information. The tenants are listed in Table 8-2, along with the duration of their leases and a
description of their operations. Note that the tenants listed in Table 8-2 may have been in either
Area 4 East or Area 4 West. General Dynamics Ordnance and Tactical Systems, Inc.
(GDO&TS), as successor to Olin Corporation and Primex Technologies, Inc.,2'3 is the major
current tenant in Area 4 West.

' U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 2 (Plan No. 6544-101.06).
2 General Dynamics Ordnance and Tactical Systems, Letter to Crab Orchard National Wildlife Refuge regarding
Building and Igloo Lease Contract No. 14-16-0003-96-579, changing Primex's name to General Dynamics
Ordnance and Tactical Systems, Inc., dated January 29, 2001,

K I DS This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 9-1



SECTIONNINE Area west [AUS-OA4WI
Building S-11 - lOP Diesel Repair

The SWDC/War Department used Building S-1-1 for maintenance and repairs of the IOP
locomotives. Locomotives are powered by diesel-electric engines (a combination of a diesel
generator and a DC motor) and require all the maintenance that a diesel engine requires and
more. Maintenance and repair of these machines would generate large amounts of waste oil and
other lubricants and possibly chlorinated solvents.

Southern Illinois University leased this building from 19834 up until February of I985.5

The Diagraph Corporation (formerly Diagraph Bradley Industries, Inc.) leased Building S-I-I
from February 1985 to August 1990.7

GDO&TS is the current tenant in this building.8 Information regarding their operations at this
building was not found.

A wood treating facility just west of this building was identified in aerial photographs. It
appeared to be in operation from at least 1960 through 1971, and included several buildings and
aboveground storage tanks (ASTs).9 Pentachlorophenol and dioxin contamination was identified
in this yard as a result of the lumber treatment operations. This facility was Site 22A of the
Miscellaneous Areas Operable Unit (MISCA OU), the Post Treating Facility, and was
remediated in 1996. Therefore, no further investigation of this area was necessary for the AUS
OU.

Building S-1-2 - lOP Tool and Gage

The SWDC/War Department used this building for a gage laboratory and for tool inspection.' 0 it
may also have been used for repair of tools and gages. A 1944 letter from the U.S. Public Health

3 Amendment No. 13 to Building and Igloo Lease Contract No. 14-16-0003-96-579, Primex Technologies. Inc.,
effective January 29, 2001; and, Crab Orchard National Wildlife Refuge, Letter to General Dynamics Ordnance and
Tactical Systems, Inc. enclosing Amendment No. 13 regarding the Primex name change, dated March 13, 2001.
4 DPRA Document No. 00007078. BuildingLease Contract No. by and between U. S. Fish and Wildlife Service and
Southern Illinois University (SIU-C), School of Technical Careers. Career Development Center, February 15, 1983,
Pages 1-2.
5 FWM 001288. Amendment No. 1 to Building Lease Contract No. 14-16-0003-83-538. "University Lease No.
22259326,' Southern Illinois University (SIU-C) School of Technical Careers, Career Development Center, Dated
February 1, 1985.
6 DOT 000595. Amendment No. 2 to Building Lease Contract No. 14-16-0003-82-534. Diagraph Bradley Industries,
Inc., dated February 1, 1985.
7 DPRA Document No. 00019358. Amendment No. 10 to Building Lease Contract No. 14-16-0003-82-534,
Diagraph Corporation, dated August 1, 1990.
8 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
9Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4, Crab Orchard National Wildlife Refuge
(CONWR), Figure 3 -dated May 1, 1960 and Figure 5 - dated October 14, 1971. The Entech reports analyze historic
aerial overflight photographs of industrial areas at the Refuge, from 1943 to 1993. The photos were obtained from
the National Archives and Records Administration (NARA) and the U.S. Department of Agriculture Agricultural
Stabilization and Conservation Service (ASCS).
10 DPRA Document No. COO 1651. Illinois Ordnance Plant, Carbondale Illinois, Tool &Gage Shop. Shop Area
Building S- 1-2, Plumbing Layout, Plan No. 6544 400.21, dated December 4, 1941.
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Service-Bureau of State Services to the War Department recommended that the use of carbon
tetrachloride in the Tool and Gage Shop be stopped, and a less toxic solvent such as Varisol,
Stanisol or Stoddard solvent be used.11

In 1949, the R.K. Manufacturing Company (later known as American Magnetics Corporation)12
began leasing Building S-1-2."3" The R.K. Manufacturing Company manufactured specialty
transformers' 5 "16 for the audio and radio industry.' 7 According to American Magnetics, all of
their products were impregnated and sealed with electrical insulating wax or varnish and all
excess runoff was drained back into the tanks.' 8 They also reported that they never
manufactured oil-filled transformers.' 9 According to their CERCLA Section 104(e) response,
they were present on the Refuge from 1946 through 1958.20

National Reproductions leased this building from 1959 to 197321 for use as a printing shop.22

Printing activities may have included the use of solvents and inks. Christian Press succeeded
National Reproductions in 1973; the United States Fish & Wildlife Service (USFWS) terminated
their lease in 1974.23

Midwest Brush (a division of Diagraph) leased Building S-1-2 from 1974 through at least
1982.24 They used this facility for the assembly of coder cartridges.25

The Illinois Department of Natural Resources currently leases this building.2 6

"NAR 000498. U. S. Public Health Service, Letter to the War Department regarding an industrial hygiene medical
re-survey of the IOP, dated February 15, 1944, (part of a document entitled "Illinois Ordnance Plant, Carbondale,
Illinois, Historical Record," dated January 1, 1944 to April 1, 1944.
12 DOI 000098. American Magnetics Corporation's response to Section 104 (e) request, dated June 12, 1989.
13 DPRA Document No. 00009081. Lease Data - Industrial Unit, Crab Orchard Refuge, dated August 31, 1949,
Page 2.
14 DPRA Document No. 00009039. Crab Orchard National Wildlife Refuge, Lease data. Industrial Unit. June 1,
1951, Page 16.
'5 CRO 000230. U.S. Department of the Interior, Fish and Wildlife Service, 1950, Map of Crab Orchard National
Wildlife Refuge showing Recreational Facilities and Industrial Tenants.
16 CRO 001575A. Herrin Daily Journal, Newspaper article about factories attending a Chamber of Commerce
dinner, dated March 30, 1949.

7 DOI 000098. American Magnetics Corporation's response to Section 104 (e) request, dated June 12, 1989.
'S DOI 000098. American Magnetics Corporation's response to Section 104 (e) request, dated June 12, 1989.
19 DOT 000098. American Magnetics Corporation's response to Section 104 (e) request, dated June 12, 1989.
20 DOI 000098. American Magnetics Corporation's response to Section 104 (e) request, dated June 12, 1989.
2! CRO 000445. National Reproductions, Inc., Letter to the USFWS regarding termination of their lease, dated
March 30, 1973.
12 CRO 000825. U. S. Department of the Interior, Bureau of Sport Fisheries & Wildlife, Fish and Wildlife Service,
Crab Orchard National Wildlife Refuge, Narrative Report, January thru April, 1959, Page 25.
23 CRO 000445. National Reproductions, Inc., Letter to the USFWS regarding termination of their lease, dated
March 30, 1973.
24 ACC 000055. Listing of Area 4 leasing information as obtained from leases.
25 DOI 000179. Diagraph Corporation's response to request for information pursuant to Section 104 (e), dated July
19, 1989, Page 2.
26 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
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Building S-1-3 and S-1-4 - lOP Laboratory and Sample Rest House

There was a paint laboratory and a physical explosives room in the laboratory building. 27 Based
on the remote location of Building S-1-4, the Sample Rest House, it is possible that tests were
performed here on explosives.

Lease records indicate that B. E. Brennan and Company leased Buildings S-1-3 and S-1-4 from
1946 through 195128 and that Fred W. Ervin leased Building S-1-3 from July 16, 1947 through
July of 1949.2930 Since the dates overlap, presumably B. E. Brennan and Company vacated the
building before the end of their lease.

According to the Diagraph Corporation/Midwest Brush CERCLA Section 104(e) response, in
approximately 1955, Midwest Brush began manufacturing stencils and stencil brushes in
Building S-1-3.3' However, Refuge Narrative Reports indicate that Midwest Brush did not lease
a building at the Refuge until August of 1962.32 It is likely that this reference was to Building S-
1-3.33 It is also possible that Midwest Brush began using this building before there was a formal
lease.

In 1959, the Department of Special Education for Southern Illinois University leased Building S-
1-3.34 They used this building as a training center for the mentally handicapped.35 They were

36also reported to have been in this building from 1961 through 1963.

Midwest Brush reportedly leased Building S-1-3 again from 1965 through at least 1982.37 Based
on discussions with Refuge personnel, Midwest did not leave this building until November
1997.38

Both buildings are still on site and the Williamson County Emergency Management Agency is
currently leasing Building S-1-3.39

27 DPRA Document No. COC 1663. Illinois Ordnance Plant, Carbondale Illinois, Laboratory Building, Shop Area.
S-1-3. Plumbing Layout, Plan No. 6544 400.43, dated March 25, 1942.
28 ACL 000692. Lease for B. E. Brennan and Company dated September 18, 1946, Page 1.
29 DPRA Document No. 00009059. Lease Data and Income Pertaining to Industrial Unit, Crab Orchard National
Wildlife Refuge, April 12, 1949, Page 4.
30 DPRA Document No. 00009081. Lease Data - Industrial Unit. Crab Orchard Refuge, dated August 31, 1949,
Page 1.
3' DOI 000179. Diagraph Corporation's response to request for information pursuant to Section 104 (e), dated July
19, 1989, Page 2.
32 DPRA Document No. 00016031. U. S. Department of the Interior, Bureau of Sport Fisheries and Wildlife, Fish
and Wildlife Service, Crab Orchard National Wildlife Refuge, Narrative Report, May thru August, 1962, Page 27
and Table No. VI.
3 DPRA Document No. 00016031. U. S. Department of the Interior, Bureau of Sport Fisheries and Wildlife, Fish
and Wildlife Service, Crab Orchard National Wildlife Refuge, Narrative Report, May thru August. 1962, Page 27
and Table No. VI.
34 DPRA Document No. 00009398. U. S. Department of the Interior, Bureau of Sport Fisheries and Wildlife,
Narrative Report. Crab Orchard National Wildlife Refuge, January Thru April, 1959, Page 24.
35 OPRA Document No. 00009398. U. S. Department of the Interior, Bureau of Sport Fisheries and Wildlife,
Narrative Report. Crab Orchard National Wildlife Refuge, January Thru April, 1959, Page 24.
36 ACC 000056. Listing of Area 4 leasing information as obtained from leases.
37 ACC 000056. Listing of Area 4 leasing information as obtained from leases.
38 Doyle Case, personal interview, August 2001.
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Building S-2-1 - lOP Piping and Plumbing Building

As part of the IOP, this building contained a radio service department and a concrete testing
laboratory, in addition to being used for piping and plumbing.40 IOP work in this area may have
included the use of lead (a common component of plumbing) and chlorinated solvents.

Diagraph (originally the Diagraph Bradley Stencil Machine Corporation) occupied Building S-2-
1 beginning sometime in 1947 and ending later in that same year (July 1947).42

In 1949, USFWS occupied Building S-2-1 and used it as a shop.4 3

The General Radiator Company leased Building S-2-1 from August 1951 through April 1954,
when they moved their plant.44'45 The General Radiator Company rehabilitated these buildings
for the production of industrial engine cooling radiators.4 6

Dura Crates leased either Building S-2-1 or S-2-2 for its crate manufacturing business possibly
from 1955 (when Dura Crates first moved to the Refuge)47 through February 1961.48 See also
discussion under Building S-2-2.

In May, 1961 the Handicapped Training Center for Southern Illinois University moved into
Building S-2-149 and occupied this building until 1974.50

From 1974 through 1978, the Mental Health Services of Franklin and Williamson Counties, Inc.
leased Building S-2-1.5l.52 The building burned down on March 16, 1978.53 According to Mr.

39 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
40 DPRA Document No. COC 1650. Illinois Ordnance Plant, Marion, Illinois, Pipe & Plumbing Building, Shop Area,
Building S-2- 1. Plumbing Layout, Plan No, 6544 400.20, dated December 27, 1941.
41 CRO 001204. Letter to Diagraph regarding the leasing Building S-2-1, dated February 19, 1947.
42 DPRA Document No. 00001298. lOP, Memorandum to the lOP CONWR regarding Diagraph Bradley lease for
Building S-2-1, dated December 30, 1947.
43 DPRA Document No. 00009059. Lease Data and Income Pertaining to Industrial Unit, Crab Orchard National
Wildlife Refuge, April 12, 1949, Page 17.
44 DPRA Document No. 00009039. Crab Orchard National Wildlife Refuge, Lease data, Industrial Unit. June 1,
1951, Page 6.
45 CRO 000211. CONWR, Analysis of Industrial Tenants employing labor, dated March 18, 1955, Page 1.
46 CRO 001577. Newspaper article about factories attending a Chamber of Commerce dinner, dated March 30, 1949.
47 ACO 000037. United States Department of Interior, Fish and Wildlife Service, Crab Orchard National Wildlife
Refuge. Narrative Report September through December, 1955, Table VIII.
48 DPRA Document No. 00009343. U. S. Department of the Interior, Fish and Wildlife Service, Bureau of Sport
Fisheries and Wildlife, Crab Orchard National Wildlife Refuge, Narrative Report. January thru April, 1961, Page 25.
49 DPRA Document No. 00009343. U. S. Department of the Interior, Fish and Wildlife Service, Bureau of Sport
Fisheries and Wildlife, Crab Orchard National Wildlife Refuge, Narrative Report, January thru April, 1961, Page 25.
50 ACC 000055. Listing of Area 4 leasing information as obtained from leases.
s' CRO 001353. Lease Contract No. 14-16-0003-30,634 by and between U.S. Fish and Wildlife Service, Bureau of
Sport Fisheries and Wildlife and Mental Health Services of Franklin and Williamson Counties. Inc., May 1, 1974,
Page 1.
52 CRO 001369. Amendment No. 4 to Lease Contract No. 14-16-0003-30,364, Mental Health Services of Franklin
and Williamson Counties, Inc.
53 ACC 000055. Listing of Area 4 leasing information as obtained from leases.
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Frank Wilkie who worked for Supreme Plating in Area 4 at this time, handicapped people were
hired here, but no manufacturing was done at this location.5 4

Building S-2-2 - lOP Machine Shop

IOP operations in this building may have included the use of chlorinated solvent metal cleaners.

In 1949, the R.K. Manufacturing Company (later known as American Magnetics Corporation) 55

briefly leased Building S-2-2."' See the discussion under Building S-1-2 above. The lease for
this building was cancelled in 1949 and the company moved to Building S-1-2. 58

The Ordill Machine Corporation leased Building S-2-2 from at least 1951 through 1954 (when
the lease expired).5 9 They used this building for tool and die working.60

Dura Crates leased either Building S-2-2 or S-2-1 for its crate manufacturing business possibly
61 Deebr1 we ieS262from 1955 through December 1959, when a fire destroyed Building S-2-2. In 1960, Dura

Crates began leasing the concrete ramp that was formerly Building S-2-2.63 The building
foundation was used for open storage. Dura Crates manufactured cartons and crates at the
Refuge.65 It is assumed that they terminated their lease for this concrete ramp, when they
terminated their lease for Building S-2-1 in February 1961.66

'4 Deposition of Frank Wilkie, October 14, 1999, Pages 51-52.
55 DOI 000098. American Magnetics Corporation's response to Section 104 (e) request, dated June 12, 1989.
16 DPRA Document No. 00009059. Lease Data and Income Pertaining to Industrial Unit. Crab Orchard National
Wildlife Refuge, April 12, 1949, Page 11.
57 DPRA Document No. 00009081. Lease Data - Industrial Unitntrab Orchard Refti e, dated August 31, 1949,
Page 2.
58 DPRA Document No. 00009081. Lease Data - Industrial Unit, Crab Orchard Refuge, dated August 31, 1949,
Page 2.
5 DPRA Document No. 00009039. Crab Orchard National Wildlife Refuge, Lease data. Industrial Unit-June 1.
1951, Page 13.
60 CRO 000230. U.S. Department of the Interior, Fish and Wildlife Service, 1950, Map of Crab Orchard National
Wildlife Refuge showing Recreational Facilities and Industrial Tenants.
61 ACO 000037. United States Department of Interior, Fish and Wildlife Service, Crab Orchard National Wildlife
Refuge. Narrative Report, September through December, 1955, Table VIII.
62 DPRA Document No. 00009378. U. S. Department of Interior, Bureau of Sport Fisheries and Wildlife, Crab
Orchard National Wildlife Refuge, Narrative Report,. September thru December.) 955, Page 33.
63 DPRA Document No. 000093747. U. S. Department of Interior, Fish and Wildlife Service, Bureau of Sport
Fisheries and Wildlife, Narrative Report, January thru April, 1960, Page 25.
64 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4, Crab Orchard National Wildlife Refuge
(CONWR), Figure 3 - dated May 1, 1960.
65 ACO 002327. U. S. Department of Interior, Fish and Wildlife Service, Crab Orchard National Wildlife Refuge,
Narrative Report, September Thru December, 1955, Page 17.
66 DPRA Document No. 00009343. U. S. Department of the Interior, Fish and Wildlife Service, Bureau of Sport
Fisheries and Wildlife, Crab Orchard National Wildlife Refuge, Narrative Report, January thru April, 1961, Page 25.
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Building S-2-3 - loP Boiler House

Building S-2-3 was the original IOP Boiler House for Area 4.67 There were no underground
storage tanks associated with the boiler house, based on the IOP design drawings.68 The boiler
house used coal-fired boilers.6 9 It was removed between 1960 and 1965.70

Building S-2-4 - lOP Laundry Facility

S WD CIWar Department

SWDC/War Department originally used Building S-2-4 as the IOP Laundry facility." This
laundry may have been used to wash explosives-contaminated work clothes. No specific
information on the use of the laundry is available. The 1943 aerial photograph identified two
probable basins on the western side of this building. 72 These basins may have received the wash
waters from the laundry.

BE. Brennan

B. E. Brennan and Company leased Building S-2-4 from 1946 through 1951, according to their
lease.73 This period of time conflicts with the lease information for East Side Lumberyard
Supply Company, discussed below; therefore it is likely that B. E. Brennan and Company
vacated this building either prior to or during 1950.

East Side Lumberyard Supply Company

East Side Lumberyard Supply Company leased Building S-2-4 from 1950 through 195474, " and
again from 1956 through 1969. They likely occupied the building only up until 1966, since
Midwest Brush was reported to have occupied this building beginning in 1966. East Side

67 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 2 (plan no. 6544-101.06).
68 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I, Section 8, Page 22.
69 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 8, Page 22.
70 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4, Crab Orchard National Wildlife Refuge
(CONWR), Figure 3 - dated May 1, 1960 and Figure 4 - dated October 16, 1965.
7' U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I, Section 5, Page 2 (plan no. 6544-101.06).
72 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4, Crab Orchard National Wildlife Refuge
(CON WR), Figure I - dated February 7, 1943.
7 ACL 000692. Lease for B. E. Brennan and Company dated September 18, 1946, Page 1.
74 CRO 001839. Special Use Permit No. C.O. Ind.-4, dated April 1, 1950.
75 DPRA Document No. 00022939. East Side Lumberyard Supply Co., Letter to CONWR regarding cancellation of
Special Use Permit No. 21641 for Building S-2-4, dated October 29, 1954.
7 6 DPRA Document No. 00022947. Special Use Permit No. 25785. dated June 27, 1956.
77 FWM 000930. Lease Contract No. 14-1-6-0003-13037 by and between U. S. Fish and Wildlife Service. Bureau of
Sport Fisheries and Wildlife and East Side Lumberyard Supply Company, Page 1, dated June 9, 1969. New lease for
East Side did not renew lease for Building S-2-4.
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Lumberyard used this building for temporary storage of building materials.78 In April of 1951,
the company reported that someone broke into their gas storage tank and stole approximately 150
gallons of gas.79 Since East Side only leased two buildings in Area 4 at this time, this gas
storage tank would have been located either next to this building (Building S-2-4) or next to
Building S-3-3 (the other building that they leased at this time). According to East Side's
response to their CERCLA Section 104(e) request, they had both an underground storage tank on
site that they were in the process of removing and an AST on site that was used for leaded fuel
storage for tow motors.80

Midwest Brush

Midwest Brush leased Building S-2-4 from 1966 through 1970.81

Supreme Plating

The contamination associated with Supreme Plating's operation in Building S-2-4 was largely
remediated, first in response to notices by the IEPA and later as part of the Metals Area Operable
Unit (MAOU) remediation, discussed below. The activities are summarized here because some
contamination that probably originated from Supreme Plating's operation is apparently still
present at this site.

Supreme Plating started operations at the Refuge in December 1963, occupying Building S-2-5
according to Frank Wilkie, the owner's son.82' 83 After receiving a substantial contract with Olin,
Supreme Plating moved into the larger Building S-2-4.84 This move probably took place in
1970, when Supreme Plating terminated its lease for Building S-2-5. 8 The company terminated
its lease for Building S-2-4 effective February 1, 1984.86

The following information regarding operations at Supreme Plating is from Mr. Frank Wilkie
and Mr. Robert Wilkie, both sons of the owner (R.A. Wilkie), and sometime employees at the
plating facility. Supreme Plating did cadmium plating, zinc plating, chromium plating,
aluminum anodizing, phosphatizing, coating with Bondalube, some black oxide coating, and
some gun bluing. 87,8 They did cadmium plating on a ring for the 105-mm shells for Olin.
Cadmium plating was slowly phased out due to the expense and because military specifications

78 DPRA Document No. 00022883. CONWR, Letter to East Side Lumberyard Supply Co. regarding Special Use
Permit No. C.O. Ind.-4, dated March 28, 1950.
79 DPRA Document No. 00022860. East Side Lumberyard Supply Co., Letter to CONWR regarding 150 gallons of
stolen gasoline from East Side's gas storage tank, dated April 30, 1961.
80 CRO 000381. East Side Lumberyard Supply Co. Inc., Questionnaire for Federal Facilities or Environmental
Compliance Profile, submitted as part of their CERCLA Section 104(e) response.
" ACC 000054. Listing of Area 4 leasing information as obtained from leases.
82 CRO 000064 and CRO 000067. U. S. Department of the Interior, Fish and Wildlife Service, Bureau of Sport
Fisheries and Wildlife, Narrative Report, September thru December, 1963, Page 33 and Table No. 3.
83 Deposition of Frank Wilkie, October 14, 1999, Page 36.
84 Deposition of Frank Wilkie, October 14, 1999, Pages 38-39.
" ACC 000056. Listing of Area 4 leasing information as obtained from leases.
86 DPRA Document No. 00012663. Amendment No. 2 to Building Lease Contract No. 14-16-0003-81-521. Supreme
Plating Company, dated February 1, 1984.
87 Deposition of Frank Wilkie, October 14, 1999, Pages 47, 53, 58, 108, and 118.
88 Frank Wilkie, Personal Interview, July 28, 1999.
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(from Olin) no longer required cadmium plating.89 They mostly did zinc plating, most often for
the internal components of flares for Olin, which likely contained lead90.91 They put a phosphate
coating on 105-mm shells, and anodized aluminum fins for Olin.92 They also did chromium
plating ("gold dip") for Norge.9 3 They used cyanide baths up until the late 1 960s; however, they
did not use these baths in Building S-2-4.94

According to Mr. Frank Wilkie, spillage from the plating operation was hosed into the concrete
troughs inside the building that drained into the outside holding tanks, and solid waste was
collected and disposed of at a location off the Refuge.9 5 Presumably because of problems with
the effluent from the holding tanks, in 1984 the Refti e sealed the pipe connecting Supreme
Plating's effluent with the wastewater treatment plant. ' That same year, in response to an
anonymous complaint regarding the abandonment of liquid waste in an old acid filter tank at the
Supreme Plating operation, the IEPA inspected the site and collected and analyzed a sample of
the waste material.98' 99 This is presumably the same holding tank that Frank Wilkie described.
Under the IEPA directive, Supreme Plating cleaned and emptied the tank.' 00 Analysis of
samples from the tank revealed elevated levels of cadmium, chromium, lead and zinc. 101,102,103

USFWS then filled the tank with clean material, demolished Building S-2-4, and covered the
site.104,105 In 1985 the IEPA directed Supreme Plating to clean up the yard as well.106' 107 High
levels of lead were found in the samples. In 1986, IEPA decided that the pit (holding tanks)
and soil would have to be excavated and disposed of as hazardous waste.109 The documentation
does not conclusively state that this was ever done. However, a closure plan was prepared on

_9 Deposition of Frank Wilkie, October 14, 1999, Pages 95-96.
90 Deposition of Robert A. Wilkie, October 15, 1999, Page 80.
91 Deposition of Frank Wilkie, October 14, 1999, Pages 96-97.
92 Deposition of Frank Wilkie, October 14, 1999, Page 47.
93 Frank Wilkie, Personal Interview, July 28, 1999.
94 Frank Wilkie, Personal Interview, July 28, 1999.
95 Deposition of Frank Wilkie, October 14, 1999, Pages 84-104.
96 Deposition of Robert Andrew Wilkie, October 15, 1999, Pages 51-52 and page 79.
97 IEP 004038. Illinois Environmental Protection Agency, Memorandum to the file regarding Herrin/Supreme
Plating (R.A. Wilkie Machine Co.), dated September 12, 1985.
98 DPRA Document No. 00006286. Illinois Environmental Protection Agency, Letter to CONWR regarding
inspection of operations of Supreme Plating at the Refuge, dated March 22, 1984, Page 1.
99 DPRA Document No. 00006328. CONWR, Chronological Listing of events regarding Supreme Plating Co. and
Building S-2-4, Page 1.
100 DPRA Document No. 00011094. Notification of Hazardous Waste Site (Federal Register Form) dated November |
26, 1984, Page 2.
101 DPRA Document No. 00006286. Illinois Environmental Protection Agency, Letter to CONWR regarding
inspection of operations of Supreme Plating at the Refuge, dated March 22, 1984, Page 1.
102 DPRA Document No. 00006328. CONWR, Chronological Listing of events regarding Supreme Plating Co. and
Building S-2-4, Page 1.
103 IEP 004032. Envirite, Envirite Analytical Report, dated December 16, 1985.
104 CRO 000610. R.A. Wilkie Machine Company, Letter to Illinois Environmental Protection Agency in response to
IEPA compliance inquiry, dated October 31, 1985.
105 Deposition of Robert Andrew Wilkie, October 15, 1999, Page 65.
106 Deposition of Robert Andrew Wilkie, October 15, 1999, Page 50.
107 CRO 000613. USDOI, Letter to R. A. Wilkie Machine Company regarding a meeting held with IEPA discussing
soil sampling and tank removal action, dated April 7, 1986.
108 Deposition of Robert Andrew Wilkie, October 15, 1999, Page 58.
109 CRO 001745
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March 28, 1986,11 and on July 9, 1987 samples were collected from soil borings done next to
the tank for analysis. ',2 The IEPA notified Robert Wilkie on September 30, 1988, that the
tank had been properly closed" 13 and, according to the IEPA, this tank was closed in place. 114

The concrete holding tanks discussed above were not included in this Preliminary
Assessment/Site Investigation (PA/SI), since according to IEPA, they were closed in place in
1988."15 They also were not included in the MAOU remediation of this area, discussed below,
presumably for the same reason.

Building S-2-5 - lOP Light Equipment Repair Building and Dry Cleaners

SWDC/War Dep't

According to the War Department's 1944 Facility Inventory technical drawing revision dated
June 1942, this building was the 1OP Light Equipment Repair Building."16 It was also a dry
cleaners.

B. E. Brennan and Company

B. E. Brennan and Company leased Building S-2-5 from 1946 through 1951, according to their
lease."7 This period of time conflicts with the lease information for both Shepard and the Herrin
Plating Company, as discussed below; therefore, it is likely that B. E. Brennan and Company
vacated this building either prior to or during 1948.

Shepard

Shepard leased Building S-2-5 from July of 1948 up until April of 1949.118 Information
regarding their operations at this building was not found; however, according to the Refuge, they
never went into production. 119

"° IEP 004034. Illinois Environmental Protection Agency, Letter to R. A. Wilkie Machine Company regarding tank
closure at Herrin/Supreme Painting, dated September 30, 1988.
"' U.S. Government, 1987. U.S. Government Memorandum from USFWS Project Manager, Norrel Wallace to
USFWS files, dated July 9, 1987.
112 United States Fish and Wildlife Service, 1987. Letter to Andy Wilkie, Wilkie Machine Company, dated March
11, 1987.
113 IEP 004034. Illinois Environmental Protection Agency, Letter to R. A. Wilkie Machine Company regarding tank
closure at Herrin/Supreme Painting, dated September 30, 1988.
114 IEP 004034. Illinois Environmental Protection Agency, Letter to R. A. Wilkie Machine Company regarding tank
closure at Herrin/Supreme Painting, dated September 30, 1988.
1"5 IEP 004034. Illinois Environmental Protection Agency, Letter to R. A. Wilkie Machine Company regarding tank
closure at Herrin/Supreme Painting, dated September 30, 1988.
116 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 2 (Plan No. 6544-101.06). According to an early drawing (DPRA
Document No. COO 1192. Illinois Ordnance Plant, Marion, Illinois, Drainage, Shop Area, Plan No. 6544-151.17)
Building S-2-5 was originally designated as a dry cleaning shop. It was apparently never used for that purpose.
17 ACL 000692. Lease for B. E. Brennan and Company dated September 18, 1946, Page 1.
118 CRO 000211. CONWR, Analysis of Industrial Tenants employing labor, dated March 18, 1955, Page 1.
19 DPRA Document No. 00009075. Undated Refuge lease information document showing new leases up until
10/1/49, from the CONWR files.
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Herrin Plating Company/Radionic Products

As of April 1, 1949, the Flerrin Plating Company leased Building S-2-5.120 Refuge records
indicate that they were in Building S-2-5 at least from 1949 to 1952.121,122 The Herrin Plating
Company did electroplating.123 Harry Stiles, a USFWS employee at the Refuge from 1951 to
1963 (Refuge Manager part of that time), recalled that Herrin Plating did cadmium plating in
Area 4. He thought that some plating wastes were discharged to a ditch, and he recalled seeing
dead vegetation in the ditch in the vicinity of the plating operation.124 Herrin Plating was taken
over by Radionic Products in April of 1950.125 Radionic Products was reported to have
manufactured radio components at the Refuge.126

Supreme Plating

Supreme Plating leased this building from 1963 through 1970.127 According to Mr. Frank
Wilkie, they used cyanide baths for zinc plating operations in this building, which were

128discontinued when Supreme Plating moved from Building S-2-5 to Building S-2-4. Supreme
Plating's operations are described above in the description of Building S-2-4. It is assumed that
the same operations were performed in both buildings, with the exception of the cyanide baths
that were used in Building S-2-5 only.

Midwest Brush

Midwest Brush leased Building S-2-5 from 1970 through at least 1982.129

Williamson County Emergency Management Agency

The Williamson County Emergency Management Agency is currently leasing Building S-2-5130'
for the storage of equipment. 13

120 DPRA Document No. 00009075. Undated Refuge lease information document showing new leases up until
10/1/49, from the CONWR files.
121 DPRA Document No. 00009059. Lease Data and Income Pertaining to Industrial Unit. Crab Orchard National
Wildlife Refuge, April 12. 1949, Page 6.
122 DPRA Document No. 00009039. Crab Orchard National Wildlife Refuge, Lease data, Industrial Unit. June 1.
1951, Page 8.
123 CRO 000230. U.S. Department of the Interior, Fish and Wildlife Service, 1950, Map of Crab Orchard National
Wildlife Refuge showing Recreational Facilities and Industrial Tenants.
124 Deposition of Harry Stiles, November 18, 1997, Pages 25 to 32.
125 CRO 000211. CONWR, Analysis of Industrial Tenants employing labor, dated March 18,1955, Page 1.
126 CRO 001575A. -lerrin Daily Journal, Newspaper article about factories attending a Chamber of Commerce
dinner, dated March 30, 1949.
127 ACC 000056. Listing of Area 4 leasing information as obtained from leases.
128 Deposition of Frank Wilkie, October 14, 1999, Pages 108-109.
129 ACC 000056. Listing of Area 4 leasing information as obtained from leases.
130 Industrial Tenant Roster - March 200 1,C Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
13' Elaine L. Moore, USFWS, September 19, 2001.
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Building S-3-1 - lOP Carpenters Building

The SWDC/War Department used this building as the carpenter shop.132 Basic building and
repair activities dealing with IOP structures would likely have been performed in this building.

The Furniture Company of Southern Illinois leased Buildings S-3-1 and S-3-2 from 1946
through 195 1. They manufactured molding and furniture.'

The General Radiator Company leased Buildings S-3-1 and S-3-2 from August 1951 through
April of 1954 when they moved their plant.' 36' 137 The General Radiator Company rehabilitated
these buildings for the production of industrial engine cooling radiators.138

Norge leased Building S-3-1 from 1957 through 1965'39 for warehouse storage. 140

East Side Lumber Company leased Building S-3-1 from 1965 through at least 1990. 141142 The
East Side Lumber Company dealt with wholesale lumber supplies.143 According to East Side, as
noted above (see discussion under Building S-2-4), they had an underground storage tank on site
that they were in the process of removing and an AST that was used for leaded fuel storage for
tow motors.144 The locations of these two tanks were not determined; they could have been
located next to any of East Side's buildings.

132 DPRA Document No. CO01809. Illinois Ordnance Plant, Carbondale, Illinois, Carpenter Shop Building,
Equipment Layout, Plan No. 6544 450391, dated May 8, 1942.
133 ACL 000713. Lease for The Furniture Company of Southern Illinois, dated September 1, 1946.
134 DPRA Document No. 00009059. Lease Data and Income Pertaining to Industrial Unit, Crab Orchard National
Wildlife Refuge, April 12.1949, Page 5.
'15 CRO 000230. U.S. Department of the Interior, Fish and Wildlife Service, 1950, Map of Crab Orchard National
Wildlife Refuge showing Recreational Facilities and Industrial Tenants.
136 DPRA Document No. 00009039. Crab Orchard National Wildlife Refuge, Lease data. Industrial Unit, June 1.
1951, Page 6.
137 CRO 000211. CONWR, Analysis of Industrial Tenants employing labor, dated March 18, 1955, Page 1.
138 CRO 001577. Newspaper article about factories attending a Chamber of Commerce dinner, dated March 30,
1949.
39 ACC 000055. Listing of Area 4 leasing information as obtained from leases.

140 ACO 002327. U. S. Department of Interior, Fish and Wildlife Service, Crab Orchard National Wildlife Refuge,
Narrative Report, September Thru December, 1955, Page 17.
1'4 FWM 000927. Amendment No. I to Lease Contract No. 14-16-0003-6260, East Side Lumberyard Supply
Company, dated November 24, 1965.
142 DPRA Document No. 00006375. Building Contract No. 14-16-0003-84-546 by and between U. S. Fish and
Wildlife Service and East Side Lumberyard Supply Company by and between U. S. Fish and Wildlife Service and
East Side Lumberyard Supply Company, dated July 1, 1984, Pages 1-2; and, DPRA Document No. 00013091.
Amendment No. 2 to Building Lease Contract No. 14-16-0003-84-546, East Side Lumberyard Su43nn Company.
143 CRO 000230. U.S. Department of the Interior, Fish and Wildlife Service, 1950, Map of Crab Orchard National
Wildlife Refuge showing Recreational Facilities and Industrial Tenants.
144 CRO 000381. East Side Lumberyard Supply Co. Inc., Questionnaire for Federal Facilities or Environmental
Compliance Profile, submitted as part of their 1041e) response.
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This building is still present on site and GDO&TS (successor to Olin and Primex Technologies,
Inc.) is the current tenant. 145 Primex Technologies, Inc. reportedly used this building as a
warehouse. 146

FAM-3-2

According to Refuge personnel, Building FAM-3-2 from the finished ammunition area (Area 3),
was moved to Area 4 and positioned between Buildings "5-3-1" and "5-3-2." 147 These are likely
Buildings S-3-1 and S-3-2. A 1951 aerial photographs shows one long continuous building from
S-3-1 to S-3-2 which indicates another building was put in between these two buildings,
connecting all three with one long roof. 48 By 1993, this large, continuous structure was no
longer on site. 149

Building S-3-2 - lOP Warehouse

The SWDC/War Department used this building as a warehouse during World War J. 150

The Furniture Company of Southern Illinois leased Buildings S-3-1 and S-3-2 from 1946
through at least 195 1.I511,52 They manufactured molding and furniture.153

The General Radiator Company leased Buildings S-3-1 and S-3-2 from August 1951 through
April of 1954, when they moved their plant.'54155 The General Radiator Company rehabilitated
these buildings for the production of industrial engine cooling radiators.' 6 Norge leased
Building S-3-2 from 1957 through 1965'57 for warehouse storage. 18

145 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refu e, Section 1, Table 1-3 of this
report.
146 DPRA Document No. 00017570. Primex Technologies, Proposed location of staging area regarding request for
FWS Special Use Permit to temporarily stage empty 20-ft trailers alongside warehouse north of present location of
S-4-5, dated December 1, 1997.
147 Original IOP Plan No.6544-101.07, last revision, May 11, 1942 with later notations added by Refuge personnel.
The notations recorded some information about leases, building uses, and buildings that were removed or
destroyed.
148 1951 aerial photograph from the National Archives and Records Administration, College Park, Maryland (same
photographs used by Entech, Inc.).
149 1993 aerial photograph from the U.S. Department of Agriculture, Agricultural Stabilization and Conservation
Service, Aerial Photography Field Office, Salt Lake City, Utah (same photographs used by Entech, Inc.).
15 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 1, Section 5, Page 2 (Plan No. 6544-101.06).
"' ACL 000713. Lease for The Furniture Company of Southern Illinois, dated September 1, 1946.
152 DPRA Document No. 00009059. Lease Data and Income Pertaining to Industrial Unit. Crab Orchard National
Wildlife Refuge, April 12. 1949, Page 5.
"' CRO 000230. U.S. Department of the Interior, Fish and Wildlife Service, 1950, Map of Crab Orchard National
Wildlife Refuge showing Recreational Facilities and Industrial Tenants.
54 DPRA Document No. 00009039. Crab Orchard National Wildlife Refuge, Lease data, Industrial Unit, June L

1951, Page 6.
'i" CRO 00021 1. CONWR, Analysis of Industrial Tenants employing labor, dated March 18, 1955, Page 1.
156 CRO 001577. Newspaper article about factories attending a Chamber of Commerce dinner, dated March 30,
1949.
157 ACC 000055. Listing of Area 4 leasing information as obtained from leases.
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East Side Lumber Company leased Building S-3-1 from 1965 through at least 1990.59,160 As
noted above, East Side Lumber was involved in wholesale lumber supplies.16 1 This building is
still present on site, and GDO&TS (successor to Olin and Primex Technologies, Inc.) currently
occupies it.'62 Primex Technologies, Inc. reportedly used this building as a warehouse.163

Building S-3-3 - loP Electric and Communications Building

The SWDC/War Department used Building S-3-3 as an Electric and Communications Building
during WWII. 164 A 1944 letter from the U.S. Public Health Service-Bureau of State Services to
the War Department, indicated that the use of carbon tetrachloride should be stopped in the
Electrical Shop and a less toxic solvent such as Varisol, Stanisol or Stoddard solvent should be
used. 165

Smoler Brothers, Inc. leased Building S-3-3166 from 1946 through 1947,67 and again in 1949.168
They manufactured women's dresses.'6 9

East Side Lumber Company leased Building S-3-1 from 1953 through at least 1990.170,171

158 ACO 002327. U. S. Department of Interior, Fish and Wildlife Service, Crab Orchard National Wildlife Refuge,
Narrative Report. September Thru December, 1955, Page 17.
159 FWM 000927. Amendment No. 2 to Lease Contract No. 14-16-0003-6260, East Side Lumberyard Supply
Company, dated November 24, 1965.
160 DPRA Document No. 00006375. Building Contract No. 14-16-0003-84-546 by and between U. S. Fish and
Wildlife Service and East Side Lumberyard Supply Company by and between U. S. Fish and Wildlife Service and
East Side Lumberyard Supply Company, dated July 1, 1984, Pages 1-2; and, DPRA Document No. 00013091.
Amendment No. 2 to Building Lease Contract No. 14-16-0003-84-546, East Side Lumberyard Supply Company.
161 CRO 000230. U.S. Department of the Interior, Fish and Wildlife Service, 1950, Map of Crab Orchard National
Wildlife Refuge showing Recreational Facilities and Industrial Tenants.
162 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
163 DPRA Document No. 00017570. Primex Technologies, Proposed location of staging area regarding request for
FWS Special Use Permit to temporarily stage empty 20-foot trailers alongside warehouse north of present location
of S-4-5, dated December 1, 1997.
164 U.S. Army Corps of Engineers, 1944, War Dlepartment Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 2 (Plan No. 6544-101.06).
165 NAR 000498. U. S. Public Health Service, Letter to the War Department regarding an industrial hygiene medical
re-survey of the TOP, dated February 15, 1944, (part of a document entitled "Illinois Ordnance Plant, Carbondale,
Illinois, Historical Record," dated January 1, 1944 to April 1, 1944.
166 ACL 000699. Lease for Smoler Bros, Inc. Note that the date of this lease is illegible.
167 CRO 000212. CONWR, Analysis of Industrial Tenants employing labor, dated March 18, 1955, Page 2.
168 CRO 001 575A. Herrin Daily Journal, Newspaper article about factories attending a Chamber of Commerce
dinner, dated March 30, 1949.
169 CRO 001 575A. Herrin Daily Journal, Newspaper article about factories attending a Chamber of Commerce
dinner, dated March 30, 1949.
170 DPRA Document No. 0022977. Special Use Permit No. 20013, dated November 18, 1957.
171 DPRA Document No. 00006375. Building Contract No. 14-16-0003-84-546 by and between U. S. Fish and
Wildlife Service and East Side Lumberyard Supply Company by and between U. S. Fish and Wildlife Service and
East Side Lumberyard Supply Company, dated July 1, 1984, Pages 1-2; and, DPRA Document No. 00013091.
Amendment No. 2 to Building Lease Contract No. 14-16-0003-84-546, East Side Lumberyard SupplY Comoany.
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Primex Technologies, Inc. relocated their shipping and receiving facility to Building S-3-3 after
Building S-4-5 (in Area 4 East) was destroyed in 1998.172 This building is still on site and
GDO&TS (successor to Olin and Primex Technologies, Inc.) currently leases it. 173

Building S-3-5 - 1OP Locker Building

This lOP building contained a locker room and showering facilities. 174

In 1958, this building was used as the Refuge Headquarters by the USFWS.

Midwest Brush (part of Diagraph) leased Building S-3-5 from 1983175 through 1990.176 They
used this building for corporate office space.'77

Illinois Department of Natural Resources currently occupies this building and has since 1991 as a
USFWS fisheries office.178' 179

Building S-3-6 - loP Timekeepers Building

This IOP building was removed between 1943 and 1951.180

Building S-3-8 - lOP Cafeteria

This lO1P building was removed between 1943 and 195 1.

9.1.3 Area 4 West Previous Sampling Results

Metals Areas Operable Unit (MAOU)

Site 22, the Old Refuge Shop Channel, was investigated during the O'Brien & Gere Remedial
Investigation (RI) and was remediated as part of the MAOU. The MAOU remediation was
completed in 1996. Analytical data from this investigation is not shown because the sites were

172 DPRA Document No. 00017680. CONWR, Letter to Primex Technologies regarding the renovation of Building
S-3-3, dated December 9, 1998.
171 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
17 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 8, Page 43.
175 DOI 000593 - DOI 000954. Amendment No. I to Building Lease Contract No. 14-16-0003-82-534, #iagraph
Bradley Industries, Inc., dated September 1, 1983.
1

7 6 DPRA Document No. 00007244. Diagraph Corporation, Letter to USFWS regarding cancellation of lease for
Building S-3-5, dated October 24, 1990.
177 DOI 000179. Diagraph Corporation's response to request for information pursuant to Section 104 (e), dated July
19, 1989, Page 2.
178 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
'7 Information obtained from Elaine L. Moore, USEWS, August 10, 2001.
"O Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4. Crab Orchard National Wildlife Refuge
(CONWR), Figure 1 - dated February 7, 1943, and Figure2 - dated August 5, 1951.
181 Entech, Inc., 2000, Historical Aerial Photographic Analysis of Area 4, Crab Orchard National Wildlife Refuge
(CONWR0, Figure I - dated February 7, 1943, and Figure2 - dated August 5, 1951.
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remediated. During remediation of Site 22, the contamination (cadmium, chromium, lead, and
cyanide) was found to be more widespread than originally delineated, and an additional
investigation was done during the remedial action to delineate the additional extent of
contamination.' 8 2 Areas remediated by excavation as a result of that investigation are shown in
Figure 9-1. The cleanup standard for cadmium for Site 22 was 10 milligrams per kilogram
(mg/kg). The screening level for this report is Refuge background, 1.4 mg/kg. The figure shows
cadmium detections in soil above 1.4 mg/kg outside the remediated area.

Miscellaneous Areas Operable Unit (MISCA OU)

Site 22A (Post Treating Facility) was part of the MISCA OU and it was investigated and
remediated in a removal action in 1996. Analytical data from this investigation is not shown
because the site was remediated.

1998 USEPA Sampling

1998 USEPA sampling included original AUS OU Sites from AUS-0013 (former TOP Laundry
Facility) and AUS-0015 (former TOP Boiler House). All samples are shallow soil samples.
Locations are shown in Figure 9-2.183 The results for all detected constituents are listed in Table
9-lA.

Samples 13-OlC, 13-02, 13-02C, and 13-03C were analyzed for Target Compound List (TCL)
semi-volatile organic compounds (SVOCs),184 and Target Analyte List (TAL) metals. No SVOC
detections exceeded PA screening criteria. Barium (180 mg/kg), cadmium (29 mg/kg and
nickel (24 mg/kg) exceeded USEPA Soil Screening Levels (SSLs) and Refuge background, 8

Sample 15-01 was analyzed for SVOCs, polynuclear aromatic hydrocarbons (PAHs), and metals.
Benzo[bjfluoranthene (1.7 mg/kg) exceeded USEPA SSLs. Benzo[k]fluoranthene (1.7 mg/kg)
exceeded CSOQGs. Cadmium (21 mg/kg) exceeded USEPA SSLs and background for the
Refuge.' 86

9.1.4 Observations During Site Visit

Buildings S-1-1, S-1-2, S-1-3, S-2-5, S-3-1, S-3-2, S-3-3 and S-3-5 were still on site at the time
of the site visit in the spring of 1999. Buildings S-3-1 and S-3-2 have been combined into one
building. Most of the areas surrounding the current and former buildings are either grass-
covered or gravel-covered. The areas surrounding the industrialized portion of Area 4 West are
mostly wooded or grass-covered.

182 Woodward-Clyde, 1996. Report of Investigation, West Shop Area, Metals Areas Operable Unit, Crab Orchard
National Wildlife Refuge, Marion, Illinois.
183 Sample designated 13-02C? may be 13-02 or 13-02C. The distinction is not made in the survey information.
184 SVOCs results could not be found for 13-03C.
185 See Table 1-11 ofthis report for Refuge background soil values used for the PA.
186 See Table 1-1 1 of this report for Refuge background soil values used for the PA.
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9.1.5 Recommendations Based On Preliminary Assessment

Sites Eliminated

Original AUS-0012 (Possible Waste Oil Tank at Old Refuge Shop) was eliminated from the SI,
since there was no evidence found during the historic records search that this tank ever
existed.' 87

Original AUS-0016 (Concrete Pit of Supreme Plating located west of former Building S-2-4)
was also eliminated from the SI, since documentation was found that this pit (or "tank") was
closed in place, as discussed above.

Sites Recommended for an SI

Original AUS OU sites AUS-0013, AUS-0014, and AUS-0015 were included in the RI. They
were incorporated into the larger, current site, Area 4 West (AUS-OA4W) which includes the
entire former West Shop Area, except for those area remediated as part of MAOU Site 22
(shown in Figure 9-1). The MISCA Site 22A (Post Treating Facility) and most of the MAOU
Site 22 (Old Refuge Shop Channel) are both just west of the West Shop Area.

Original AUS-0013 (former IOP Laundry Facility and Supreme Plating Operation) was included
because although portions of this area were previously investigated, USEPA samples collected
near this building contained cadmium contamination above cleanup criteria for the MAOU
remedial action and above the PA screening criteria. Other constituents exceeded PA screening
criteria in the USEPA samples.

Original AUS-0014 was included in the SI because this site was not previously investigated.
This was the former IOP Dry Cleaners/Light Equipment Maintenance Facility (Building S-2-5).
Supreme Plating also operated out of this building for a few years before relocating to former
Building S-2-4, and other companies did plating in this building before Supreme Plating.

Original AUS-0015 (IOP Boiler House - Building S-2-3) was included in the SI based on
exceedances of PA screening criteria in the USEPA 1998 samples.

Based on operations conducted in the buildings in this area and other areas of concern identified
by the aerial photograph interpretation, several other areas in Area 4 West required further
investigation during the SI as discussed in Section 9.2.1 below.

9.2 SITE INVESTIGATION INFORMATION

URS conducted a Site Investigation at AUS-OA4W from April 3 through April 17, 2000. The
rationale for sample locations, media, and analytes is presented in the Field Sampling Plan

187 According to the Environmental Science & Engineering, Inc. (ESE) Uncharacterized Sites Report, in a discussion
of the former Area 4 gasoline service station (AUS-Ol I - located in Area 4 East), "It is conjectured that a waste oil
tank may have been associated with the Old Refuge Shop, but no specific evidence was located." Based on this
comment by ESE, this site was added to the AUS OU and since no evidence of this tank was found, it was
eliminated.
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(FSP)188 for the AUS OU PA/SI. Since the time the FSP was prepared, additional information
has become available, and the historic discussion (Section 9.1) has been updated to include that
information. The sampling locations discussed below are based on the information that was
available at the time the FSP was developed, and may not address all areas of potential releases.

AUS OU SI sample locations are shown on Figure 9-2. Survey coordinates for all sample
locations in Area 4 West are listed in Table 9-2. Table 9-3 lists the sample locations and the
matrix sampled at that location. Soil was the only media sampled at this site.

9.2.1 Field Investigation

Sampling was done in accordance with the FSP, except as noted. The field investigation is
summarized in this section, following the same order of description of site features as Section
9.1.2 of this report.

Building S-1 -3 and S-1 4- IOP Laboratory and Sample Rest House

One sample (OA4W-012) was collected from behind the former IOP Laboratory (Building S-1-
3). This building also housed Diagraph Bradley/Midwest Brush. Sample OA4W-012 was placed
in an area that was likely to receive dumping/spillage of chemicals used by these two tenants.
Sample location OA4W-0 11 was located in a ditch to the northeast of Building S-1-3 that likely
received drainage from the area surrounding this building.

Building S-2-4- IOP Laundry Facility

The area surrounding Building S-2-4 was previously investigated and remediated as a part of the
MAOU (Site 22 (West Shop Area) of the MAOU). Sample locations OA4W-007 and OA4W-008
were located between Buildings S-2-4 and S-2-3 (former Boiler House), since samples were not
previously collected from this area during the MAOU investigation (potential data gap). The
USEPA also collected three samples from the area of Building S-2-4 in 1998, and several
compounds were detected above preliminary screening levels (including a cadmium detection
that was above the MAOU cleanup levels). Sample OA4W-009 was collected southeast of this
building in a drainage ditch that was located on the south side of the roadway.

Building S-2-5 - IOP Light Equipment Repair Building or Dry Cleaner

Building S-2-5 was identified as a former IOP Light Equipment Repair Building. This building
was used for plating, probably from the early 1950s to 1970. This building was investigated
since the areas immediately surrounding the building were not included in previous
investigations. The ditches surrounding this building were previously investigated as a part of the
MAOU (West Shop Area investigation). Four sample locations (OA4W-003 through OA4W-
006) - one on each side of this building - were collected from the areas immediately surrounding
this building to determine the potential for contamination as a result of the activities performed

188 U.S. Fish & Wildlife Service, Department of the Interior, March 2000, Draft Final Field Sampling Plan Site
Inspection, Additional and Uncharacterized Sites Operable Unit, Crab Orchard National Wildlife Refuge Superfund
Site. Marion, Illinois (Williamson County), prepared by URS Corporation.
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in the building. Sample OA4W-O lO was collected east of this building in a drainage ditch located
on the south side of the roadway.

Former AST Location

Two former ASTs were located to the west of the northwest corner of Building S-i-1.18 9 Sample
location OA4W-013 was collected from a depth of 5 to 6 ft in this location since this area was
included in an area that was previously excavated to a depth of 4 ft for other contamination as
part of MAOU Site 22 cleanup. A possible third tank was located due west of these two tanks;19 0

however, this tank was located within the boundaries of the remediation at Site 22A so no further
investigation was done at the location of this tank.

Former Trench Location

Three possible former trenches were located southwest of the industrial portion of Area 4 West.
These trenches were identified in the 1971 historical aerial photograph. A test pit (OA4W-001)
was excavated in the location of the center trench identified using coordinates obtained from the
historical aerial photograph.' 9 '

Former Disposal Area

A possible disposal area was located south of the former Post Treating Facility (prior to the
presence of the Post Treating Facility on site). It was identified in the 1951 aerial photograph,
and it was located using coordinates obtained from the aerial photograph. One surficial sample
was collected from this area, OA4W-002.

9.2.2 Field Results

The following sections present the results of the field investigation.

9.2.2.1 Site Conditions

9.2.2.1.1 Geologic Conditions

No borings or monitoring wells were installed as part of this investigation. In a previous
investigation done as part of the Metals Area OU, three monitoring wells were installed.' 92 The
soil from the borings was described as low to high plastic silty clay with some sand. Sand,
possibly residual, was encountered at a depth of 15.5 ft in one boring, and 22 ft in another. In the

189 Entech, Inc., 2000, Site Specific Report on Area 4 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois.
190 Entech, Inc., 2000, Site Specific Report on Area 4 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Reffge, Marion, Illinois.
'91 At the beginning of the project, a test was conducted to estimate the accuracy of locating features from historic
aerial photos. Using conventional methods, survey coordinates were obtained of a number of existing features at the
Refuge that also appeared on a series of historic photos (for example, the corners of IOP buildings that are still
existing). Entech independently obtained coordinates from the aerial photos. The coordinates obtained from the
aerial photos were found to be in agreement with the coordinates obtained by conventional methods, within a few ft.
192 Woodward-Clyde, 1996. Report of Investigation, West Shop Area, Metals Areas Operable Unit, Crab Orchard
National Wildlife Refuge, Marion, Illinois.
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third boring, a hard high plastic clay, possible residual from shale, was encountered at a depth of
22 ft. Monitoring wells were installed at depths of 15.5 ft, 21 ft. and 23.5 ft.

9.2.21.2 Hydrogeologic Conditions

Based on wells previously installed at the site, the groundwater flow direction appears to be to
the west.

9.2.2.1.3 Hydrologic Conditions

This area is fairly flat and drained by a series of shallow ditches installed at the time of the IOP
construction. Localized flooding occurs after heavy rains. Drainage is toward the north.

9.2.2.2 Chemical Results

Table 9-4 lists the chemicals detected in Area 4W during this investigation, along with the
frequency and range of detections. Tabulated results of all analyses are included in the Quality
Control Summary Report (QCSR). Results are presented in Figure 9-2.

9.3 SCREENING RISK ASSESSMENT

Results of the screening are presented in Tables 9-5 and 9-6, as follows:

* Table 9-5--results of human health risk screening for soils, and
* Table 9-6--results of ecological risk screening for soils.

Each table lists the maximum detected concentration for each constituent analyzed at AUS-
OA4W. The screening results are presented in the tables in terms of hazard quotients (HQs).
The HQ for any chemical detected, for any particular screening criterion is simply the ratio of the
maximum detected concentration to the screening concentration. For human health for
carcinogens, a screening level "cancer risk" is calculated instead of an HQ.

Chemicals that are shaded in the tables are those that exceeded the screening criteria, and are
identified as chemicals of potential concern (COPCs) for human health risk, and chemicals of
potential ecological concern (COPECs) for ecological risk. The only COPCs/COPECs not
shaded in the table are those inorganic constituents that exceeded the screening criteria but were
detected at levels below Refuge background.

In cases where the chemical was analyzed but not detected, the HQ is the ratio between the
maximum reporting limit and the screening concentration. Chemicals not detected are identified
with a "U" qualifier in the qualifier column. When these HQ values exceed one, they are not
shaded. These constituents are not identified as COPCs/COPECs, but rather as uncertainties.

In Figure 9-2 the shading convention used is the same as for the tables discussed above. The
particular screening criteria exceeded are indicated by the code in the analytical results labels.
Duplicate results are shown only if the duplicate result for an analyte exceeded the screening
criteria and the result from the original sample did not; or, if the analyte was detected in the
duplicate and not in the original sample. Since in the screening process results which are
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qualified as estimated (coded with "J") are treated the same as unqualified results, data qualifiers
are not included in the results shown in the figures. Refer to the QCSR for data qualifiers.

Tables 9-7 (human health risk) and 9-8 (ecological risk) list all the analytes and corresponding
media sampled and indicate whether each is a COPC (or COPEC), not a COPC (or COPEC), or
an uncertainty. The codes in the tables indicate the rationale for each classification. All COPCs
(Table 9-7) and COPECs (Table 9-8) are shaded in the tables.

9.3.1 Human Health Risk

9.3.1.1 Soil

Human health screening results for soil samples are presented in Table 9-5. For carcinogens, a
cancer risk was calculated using the USEPA Region 9 Industrial Soil Preliminary Remediation
Goals (PRGs) as screening values. The cancer risk was derived by calculating a ratio of the
maximum detected concentrations, or the maximum reporting limits, to their appropriate
screening values. These ratios were then multiplied by 1 x 10-6. In addition, ratios were
calculated using the USEPA Region 9 Industrial Soil PRG for Toxins, the USEPA Region 9
Migration to Groundwater Criteria (Dilution Attenuation Factor (DAF)=1), the Illinois Tiered
Approach to Corrective Action Objectives (TACO) Industrial/Commercial Soil Ingestion
Criteria, the Illinois TACO Construction Worker Soil Ingestion Criteria, and the Illinois TACO
Class I Soil Component of Groundwater Criteria.

9.3.2 Ecological Risk

9.3.2.1 Soil

Ecological screening results for soil samples are presented in Table 9-6. Soil screening
concentrations for direct exposures were developed using toxicity reference values (TRVs)
derived from several sources, including the following:

* USEPA (2000)'9'
* Environment Canada (1995)194
* Talmage et al. (1999)195
* Efroymson et al. (1997a, 1997b)f96

193 USEPA. 2000. Ecological Soil Screening Level Guidance (Draft). USEPA Office of Emergency and Remedial
Response, Washington, DC.
194 Environment Canada. 1995. Toxicity Testing of NCSRP Priority Substances for Development of Soil Quality
Guidelines for Contaminated Sites. Guidelines Division, Evaluation and interpretation Branch, Environmental
Conservation Directorate, Environment Canada. Hull, Quebec.
195 Talmage, S.S., D.M. Opresko, C.J. Maxwell, C.J.E Welsh, F. M. Cretella, P.H. Reno, and F. B. Daniel. 1999.
Nitroaromatic Munition Compounds: Environmental Effects and Screening Values. Rev Environ. Contam. Toxicol

161:1-156.
196 Efroymson, R.A., M.E. Will, G.W. Suter I1, and A.C. Wooten. 1997a. Toxicological Benchmarks forScreening
Contaminants of Potential Concern for Effects on Terrestrial Plants.- 1997 Revision. Oak Ridge National
Laboratory, Oak Ridge, Tennessee. ES/ER/TM-85/R3.

Efroymson, R.A., M.E. Will, and G.W. Suter II. 1 997b. Toxicological Benchmarks for Contaminants of Potential
Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision. Oak Ridge National

Laboratory, Oak Ridge, Tennessee. ES/ER/TM-1 26/R2.
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CCME (1999)197

MHSPE (1994)198
Other sources

A detailed discussion of the screening concentration selection is presented in Appendix G.

The screening approach for ingestion pathway exposures was based on the potential for a
chemical to bioaccumulate. The potential for a chemical to bioaccumulate was based on the
organic chemical-specific octanol-to-water partitioning coefficient (KI<,), which provides an
indication of the lipophilicity of an organic chemical, and its potential for sequestration in
biological tissue. The document Assessment and Control of Bioconcentratable Contaminants in
Surface Waters (USEPA 1991)'99 used a log KI(, of 3.5 as a target threshold value indicative of
bioaccumulative chemicals to target organic chemicals of greatest concern. Using this as a
guideline, organic chemicals with a log Ko4 greater than 3.5 were considered potentially
bioaccumulative chemicals. Among inorganics, mercury and selenium were considered as
potentially bioaccumulative chemicals. Any potentially bioaccumulative chemical that is
detected was retained as a COPEC.

9.4 SCIENTIFIC MANAGEMENT DECISION POINT

An RI is recommended for Site AUS-OA4W, based on exceedances of the SI screening criteria.

This report recommends that inorganic constituents that exceeded project screening criteria but
were within Refuge background levels not be retained as COPCs/COPECs for further evaluation.
These are the constituents coded with "D" on the COPC list, Table 9-7, and on the COPEC list,
Table 9-8. There are no COPCs in this category. The only COPEC coded with "D" on Table 9-
8 is manganese. These chemicals may later be included in the RI for other reasons (for example,
as standard components in an analytical method; if new information on site usage suggests they
should be evaluated; or if they are of concern in other media) but the detections at the locations
noted are not considered to be of concern since they are below Refuge background levels. All
other COPCs/COPECs listed on these tables should be evaluated in the RI. In addition, all
analytes listed as uncertainties on these tables should be considered for further evaluation in the
RI Work Plan.

Chemicals that exceeded screening criteria and Refuge background (if applicable) are listed in
Table 9-9.

Other areas of the site and media and contaminants in addition to those addressed in this study
may warrant investigation in the RI. These issues will be addressed in the work plan for the RI.
The discussion of past usage included in this section should be carefully reviewed during work
plan development, since this information was updated after the field investigation, and all
potential release areas at this site may not have been investigated in the SI.

'97 Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.
198 Ministry of Housing, Spatial Planning, and the Environment (MHSPE). 1994. Intervention Values and Target
Values - Soil Quality Standards. Directorate General for Environmental Protection, Department of Soil Protection,
The Hague, The Netherlands.
199 USEPA 1991. Assessment and Control of Bioconcentratable Contaminants in Surface Waters (Draft). US
Environmental Protection Agency Office of Research and Development, Washington, D.C.
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TABLE 9-1

AREA 4 WEST OPERATORS/LESSEES AND BUILDING USES

No. Year Operator/Lessee Product Line or Use

S-i-I 1942-1945 SWDC/War Dep't Locomotive diesel repair

1983-1985 Southern Illinois University Unknown

1985-1990 Diagraph Unknown

Current GDO&TS Unknown

5-1-2 1942-1945 SWDC!War Dep't Tool and Gage Shop

1949-1958 R.K. Manufacturing Company Manufacturing specialty transformers
(successor: American Magnetic
Corporation) ___ . . . . . . _

1959-1974 National Reproductions (successor: Printing shop
Christian Press) _. . . ___ .. _

194-1982 Midwest Brush Manufacturing coder cartridges

7-Current Illinois Department of Natural Resources Unknown
eI. _i__

S-1-3 1942-1945 SWDC/War Dep't Laboratory

1946-1947 B.E. Brennan & Company Unknown

1947-1949 Fred W. Ervin Unknown

1959, Southern Illinois University-Department Training center for mentally handicapped
1961-1963 of Special Education

1962? Midwest Brush Stencil and stencil brush manufacture
1965-1997

Current Williamson County Emergency Unknown
Management Agency _.-

S-1-4 1942-1945 SWDC/War Dep't Rest House (for laboratory samples)

1946-1947 B.E. Brennan & Company Unknown

1947-1949 Fred W. Ervin Unknown

7-Current Williamson County Emergency Unknown
__ _. .Management Agency _ P

S-2-1 _1942-1945 SWDC/War Dep't Piping and plumbing shop

1947 Diagraph (formerly Diagraph Bradley Unknown
Industries)

1949 USFWS Shop

1951-1954 General Radiator Company Production of industrial engine cooling
radiators

1955-1961 Dura Crates, Inc. (possibly) Crate manufacturer

1961-1974 Southern Illinois University Handicapped training center

1974-1978 Mental Health Services of Franklin and Unknown
Williamson Counties, Inc.

S-2-2 1942-1945 SWDC/War Dep't Machine shop

1947-1949 R.K. Manufacturing Company Manufacturing specialty transformers

1951-1954 Ordill Machine Corporation Tool and dye working

1955-1959, Dura Crates, Inc. Crate manufacturing/open storage
1960-1961 ,. ,.

S-2-3. . 1942-1945 SWDC/War Dep't Boiler house

Sheet I of 3
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TABLE 9-1

AREA 4 WEST OPERATORS/LESSEES AND BUILDING USES

Building Operator/Lessee Product Line or Use

S-2-4 1942-1945 SWDC/War Dep't Laundry facility

1946-1950 B.E. Brennan & Company Unknown

1950-1954, East Side Lumberyard Supply Temporary storage of building materials
1956-1966
1966-1970 Midwest Brush Unknown

1970-1984 Supreme Plating Metal plating

S-2-5 1942-1945 SWDC/War5ep't Light equipment repair/dry cleaners
1946-1948 B.E. Brennan & Company Unknown

1948-1949 Shepard Never got into production

1949-1952 The Herrin Plating Company/Radionic Electroplating
_ Products, Inc.

1963-1970 Supreme Plating Metal plating

1970-1982 Midwest Brush Unknown

?-Current Williamson County Emergency Management Storage of Equipment
Ag,,ency __ ...,...............

S-3-1 1942-1945 SWDC/War Dep't Carpenters shop

1946-1951 Furniture Company of Southern Illinois Manufacturing molding and furniture

1951-1954 The General Radiator Company Production of engine cooling radiators

1957-1965 Norge Warehouse storage

1965-1990 East Side Lumberyard Supply Wholesale lumber supplies

?-2001 Primex Unknown

Current GDO&TS Warehouse

S-3-2 1942-1945 SWDC/War Dep't Warehouse

1946-1951 Furniture Company of Southern Illinois Manufacturing molding and furniture

1951-1954 The General Radiator Company Production of engine cooling radiators

1957-1965 Norge Warehouse storage

1965-1990 East Side Lumberyard Supply Wholesale lumber supplies

?-2001 Primex Unknown

Current GDO&TS Warehouse

S-3-3 1942-1945 SWDC/War Dep't Electric and communication shop

1946-1947, Smoler Brothers, Inc. Manufacturing women's dresses
1949

1953-1990 East Side Lumberyard Supply Wholesale lumber supplies

1998-Present Primex/GDO&TS Shipping and receiving

Sheet 2 of 3
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TABLE 9-1

AREA 4 WEST OPERATORS/LESSEES AND BUILDING USES

Building Year Operator/Lessee Product Line or Use

S-3-5 1942-1945 SWDC/War Dep't Locker building

1958 USFWS Refuge headquarters

1983-1990 Midwest Brush/Diagraph Corporate office space

1991- Illinois Department of Natural Resources FWS Fisheries Office200

Current
S-3 -6 1942-1945 SWDC/War Dep't Timekeepers building

S-3-8 1942-1945 SWDC/War Dep't Cafeteria building

Sheet 3 of 3
References for this table can be found in the Section 9.1.2 of this report.

200 Information obtained from Elaine L. Moore, USFWS, August 10, 2001.
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TABLE 9-lA
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Sample ID Constituent (mg/kg)

13-01 C Bis(2-Ethylhexyl)phthalate 0.1 3J
Aluminum 13,000
Barium 180
Beryllium 0.6
Cadmium 5.8
Calcium 13,000
Chromium 19
Cobalt 15
Copper 10
Iron 18,000
Magnesium 8,300
Manganese 2,100
Mercury 0.04
Nickel 18
Potassium 88
Vanadium 35
Zinc 48

13-02 Aluminum 9,900
Barium 91
Beryllium 0.5
Cadmium 24
Calcium 7,300
Chromium 30
Cobalt 7.1
Copper 15
Iron 16,000
Lead 16
Magnesium 4,300
Manganese 630
Nickel 15
Potassium 690
Vanadium 26
Zinc 64

1 3-02C Bis(2-Ethylhexyl)phthalate 0.1 3J
Aluminum 11,000
Barium 140
Beryllium 0.6
Cadmium 15
Calcium 6,900
Chromium 23
Cobalt 13
Copper I1
Iron 18,000
Lead 1 9
Magnesium 4,600
Manganese 1,200
Nickel 24
Potassium 790

Sheet 1 of 2
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TABLE 9-1A

1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Sample ID Constituent Result(

1 3-02C Vanadium 31
Zinc 60

1 3-03C Aluminum 10,000
Barium 110
Beryllium 0.6
Cadmium 29
Calcium 8,200
Chromium 40
Cobalt 8
Copper 13
Iron 18,000
Lead 21
Magnesium 5,200
Manganese 550
Nickel 17
Potassium 810
Vanadium 28
Zinc 77

15-01 Benzo[bjfluoranthene 1.7J
Benzo[k]fluoranthene I .7J
Aluminum 6,300
Barium 66
Beryllium 0.5
Cadmium 21
Calcium 1,500
Chromium 29
Cobalt 9.4
Copper 9.8
Iron 13,000
Magnesium 1,400
Manganese 430
Nickel 13
Potassium 640
Vanadium 20
Zinc 27

Sheet 2 of 2

mg/kg - milligrams per kilogram
J = Estimated
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TABLE 9-2
SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-OA4W

Sample Ground Top of Casing Cmet
Location Northing Easting Surface Elevatin Comments

Elevation Elevation
OA4W-001 385431.1 783585.1 NA No ground elevation for this point.
OA4W-002 385678.1 784304.9 445.12 NA
OA4W-003 385260.6 784874.3 453.37 NA
OA4W-004 385219.6 784840.7 454.03 NA
OA4W-005 385239.4 784815.5 453.36 NA
OA4W-006 385290.4 784821.5 452.36 NA
OA4W-007 385569.8 784875.1 446.80 NA
OA4W-008 385569.4 784805.2 446.92 NA
OA4W-009 385344.5 784942.4 448.93 NA
OA4W-010 385280.9 784941.4 449.91 NA
OA4W-011 385289.7 784735.8 448.56 NA
OA4W-012 385250.4 784551.7 447.65 NA
OA4W-013 386096.4 784450.8 445.54 NA __

Sheet I of I

NA = Not Applicable
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TABLE 9-3

MATRICES SAMPLED AT EACH SAMPLE LOCATION AT AUS-OA4W

Soil
AUS-OA4W-001
AUS-OA4W-002
AUS-OA4W-003
AUS-OA4W-004

AUS-OA4W-005
AUS-OA4W-006
AUS-OA4W-007
AUS-OA4W-008

AUS-OA4W-009*

AUS-OA4W-O10*
AUS-OA4W-0 I1
AUS-OA4W-012
AUS-OA4W-013

Sheet 1 of 1

* Note that the samples at this location were
originally designated as sediment, but are
actually soil samples.
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TABLE 9-4
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections Range of Detections

Volatile Organic Compounds
Acetone 2/14 130 ug/kg to 35 ug/kg
Chloroform 1/14 2 ug/kg
Semivolatile Organic Compounds
2-Methylnaphthalene 1/6 3500 ug/kg
Acenaphthylene 1/6 67 ug/kg
Anthracene 1/6 65 ug/kg
Benzo(a)anthracene 1/6 130 ug/kg
Benzo(a)pyrene 1/6 97 ug/kg
Benzo(b)fluoranthene 1/6 50 ug/kg
Benzo(k)fluoranthene 1/6 100 ug/kg
Benzyl butyl phthalate 1/6 46 ug/kg
Bis(2-ethylhexyl) phthalate 1/6 100 ug/kg
Carbazole 1/6 92 ug/kg
Chrysene 1/6 170 ug/kg
Dibenzofuran 1/6 790 ug/kg
Fluoranthene 1/6 120 ug/kg
Naphthalene 1/6 1800 ug/kg
Phenanthrene 1/6 1990 ug/kg
Pyrene 1/6 1320 ug/kg
Explosive
HMX p 1/6 [1200 ug/kg
Metals
Aluminum 14/14 4640 mg/kg to 16500mg/kg
Antimony 9/14 0.27 mg/kg to 4.4 mg/kg
Arsenic 14/14 3.4 mg/kg to 60.1 mg/kg
Barium 14/14 67.8 mg/kg to 214 mg/kg
Boron 6/14 1.8 mg/kg to 34.2 mg/kg
Cadmium 9/14 1.9 mg/kg to 4520 mg/kg
Calcium 14/14 620 mg/kg to 43600 mg/kg
Chromium, Total 14/14 7.3 mg/kg to 298 mg/kg
Cobalt 11/14 5.1 mg/kgto 32.8 mg/kg
Copper 14/14 3.6 mg/kg to 178 mg/kg
Iron 14/14 11000 mg/kg to 27000 mg/kg
Lead 14/14 7.6 mg/kg to 275 mg/kg
Magnesium 14/14 676 mg/kg to 21000 mg/kg
Manganese 14/14 124 mg/kg to 2160 mg/kg
Mercury 9/14 0.06 mg/kg to 0.72 mg/kg
Nickel 14/14 3.8 mg/kg to 114 mg/kg
Potassium 14/14 213 mg/kg to 786 mg/kg
Selenium 11/14 0.24 mg/kg to 4 mg/kg
Thallium 2/14 0.19 mg/kg to 1.2 mg/kg
Vanadium 14/14 14.7 mg/kg to 29.1 mg/kg
Zinc 14/14 12.3 mg/kg to 780 mg/kg

Sheet I of 2
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TABLE 9-4
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections Range of Detections
Other Inorganics
Total Organic Carbon 1/1 16400 mg/kg

Sheet 2 of 2

mg/kg = milligrams per kilogram
ug/kg = micrograms per kilogram

Notes: This table was derived from the figures that show the analytical results. As a result, duplicates are shown only if the
duplicate result for an analyte exceeded the screening criteria and the result from the original sample did not; or, if the analyte
was detected in the duplicate and not in the original sample. There may be some duplicate results, not shown in the table, that are
outside the range shown. In addition, the frequency and range of detections is based on the number of sample locations, not the
total number of samples (the total number of samples includes originals plus duplicates).

Checked by: ARE 5/24/01
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TABLE 9-5

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4W (AUS-OA4W)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Mlax Result or Concentration (or Based on USEPA Based on USEPA Region 9 {or Max RL) to Migrationtc

CAS Number Chemical Max Reporting Qualifier Units Max RL) to | Soil PRG for ToinGrous Cr ter*a

Limit (RL Background (SOIL) SiPR foTxns(DAF-1)
Carcinogens

Volatile Organic Compounds

7 1-55-6 1,1,1-Trichloroediane 7 U UG/KG 2.10E-06 7.OOE-02

79-34-5 1,1,2,2-Tetrachloroethane 7 U UG/KG 7.79E-09 1.79E-06 3.50E+01

79-00-5 , 1,2-Trichloroethane 7 U UG/KG 3.68E-09 4.60E-05 7.78E+00

75-34-3 lI,-Dichloroethane 7 U UG/KG 3.40E-06 7.OOE-03

75-354 I1I-Dicbloroethene 7 U UGfKG 5.90E-08 1.04E-04 2.33E+00

107-06-2 1,2-Dichloroethane (EDC) 7 U UG/KG 9.15E-09 1.99E-04 7.002+00

540-59-0 1,2-Dichloroethene (total) 7 U UG/KG 4.75E-05 3.50E-01

78-87-5 1,2-Dichloropropane 7 U UG/KG 9.12E-09 3.29E-04 7.00E+00

78-93-3 2-Butanone (MEK) 13 U UG/KG 469&-07

591-78-6 2-Hexanone 13 U UG/KG

108-10-1 4-Methyl-2-pentanone (MIBK) 13 U UG/KG 4.502-06

67-64-1 Acetone 35 UG/KG 5.63-06 4.38E-02

71-43-2 Benzene 7 U UG/KG 4.78E-09 2.89E-04 3.50E+00

75-27-4 Bromodichloromethane 7 U UG/KG 2.97E-09 6.71 E-06 2.33E-01

75-25-2 Bromoform 7 U UG/K . 2.24E-11 3.97E-07 1.75E-01

74-83-9 Bromomethane 7 U UG/KG 5.33E-04 7.OOE-0O

75-15-0 Carbon disulfide 7 U UG/KG 5.79E-06 3.50E-03

56-23-5 Carbon tetrachloride 7 U UG/KG 1.32E-08 1.00E-03 2.33E+00

108-90-7 Chlorobenzene 7 U UG/KG 1.29E-05 .00E-0 1

75-00-3 Chloroethane 7 U UG/KG 1.08E-09 3.71 E-07

67-66-3 Chloroform 2 1 UG/KG 3.84E-09 1.55E-03 6.67E-02

74-87-3 Chloromethane 7 U UG/KG 2.63E-09

156-59-2 cis-l ,2-Dichloroethene 7 1U UG/KG 4.75E-05 3.50E-01

ND [ Not Dctected E - Outside of Range UJ - Estimated Nondeteci

J = Estimated U = Nondetect
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TABLE 9-5

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4W (AUS-OA4W)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Concentration (or Based on USEPA Based on USEPA Region 9 (or Max RL) to Migration t

CAS Number Chemical Max Reporting Qualifier Units Max c ro to R In Soil PRG for TisGroundwater Criteria

Limit (R.I) Background (SOIL) Carin R ogensin (DAF-1)

10061-01-5 cis-1,3-Dichloropropene 7 U UG/KG 3.94E-08 L.59E-04

124-48-1 Dibromochloromethane 7 U UG/KG 2.64E-09 4.40E-06 3.50E-01

100-41-4 Ethylbenzene 7 U UG/KG I.17E-06 1.OOE-02

75-09-2 Methylene chloride 19 U UG/KG 9.26E-10 1.94E-06 1 .90E+0O

110-54-3 N-Hexane 7 U UG,/K 1.73E-05

100-42-5 Styrene 7 U UGiXG 3.42E-07 3.50E-02

127-18-4 Tetrachloroethylene (PCE) 7 U UGIKG 3.75E-10 4.11E-06 2.33E+00

108-88-3 Toluene 3 J UGIKG 1.51E-06 5.00E-03

1330-20-7 total Xylenes 8 UG/KG 1.80E-06 8.00E-04

156-60-5 trans-1,2-Dichloroethene 7 U UG/KG 3.27E-05 233E-01

10061-02-6 trans-l,3-Dichloropropene 7 U UG/KO 3.94E-08 1.59E-04

79-01-6 Trichloroethylene (TCE) 7 U UG/KGO 1.14E-09 .85E-05 2.33E+O0

75-01-4 Vinyl chloride 7 U UG/KG 1.44E-07 L.OOE+01

Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 440 U UG/KG 5.7SE-O5 1.47E+00

95-50- 1 ,2-Dichlorobenzene 440 U UG/KG 1.33E-04 4.89E-01

541-73-1 1,3-Dichlorobenzene 440 U UG/KG 8.50E-03

106-46-7 1,4-Dichlorobenzene 440 U UG/KG 5.41E-08 2.29E-04 4.40E+00

95-95-4 2,4,5-Trichlorophenol 2200 U UG/KG 2.50E-05 2.20E-Ol

88-06-2 2,4,6-Trichlorophenol 440 U UG/KO 1.96E-09 5.50E+O1

120-83-2 2,4-Dichlorophenol 440 U UG/KG 1.66E-04 8.80E+00

105-67-9 2,4-Dimethylphenol 440 U UG/KG 250E-05 1.10E+00

51-28-5 2,4-Dinitrophenol 2200 U UGfKG I.25E-03 2.20E+02

991-58-7 2-Chloronaphthalene 440 U UG/KG 1.6 E-05

ND = Not Detected E = Outside of Range UJ Estimated Nondetect
J = Estimated U =Nondetect

Page 2 of 12
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TABLE 9-5

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4W (AUS-OA4W)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Rnll~esult o;r Based o isE Hazard Quotient (HQ) Ratio of Max Concentration
CAS Number Chemical ~~~~~~~Max Repufortn Qulfe Uis Concentration (or Raegion 9nustrial Based on USEPA Region 9 (or Max RL) to Migration to

CAS Number Chemial Max Reporting Qu~fifier Units Max RL) to Rgo9Inuta Industrial Soil PRG for Groundwater Criteria
Limit (ILj Background (SOIL) Soil PRG for Toxins (DAF-1)

I ~~~~~~~Carcinogens
95-57-8 2-Chlorophenol 440 U UG/KOG .82E-03 2.20E+00

91-57-6 2-Methylnaphthalene 3500 UG/KG 6.45E-05 1.75E-02

95-48-7 2-AMethylphenol 440 U UG/KO 9.99E-06 5.50E-01

88-74-4 2-Nitroaniline 2200 U UG/KG 4.37E-02

88-75-5 2-Nitrophenol 440 U UG/K& 6.24E-05

91-94-1 3,3'-Dichlorobenzidine 440 U UG/KG 8.03E-08 1.47E+03

99-09-2 3-Nitroaniline 2200 U UG/KG 4437E-02

534-52-1 4,6-Dinitro-2-methylphenol 2200 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 440 U UG/KG

59-50-7 4-Chloro-3-methylphenol 440 U UG/KG 9.99E-06

10647-8 4-Chloroaniline 870 U UGfKG 247E-04 2.90E+01

7005-72-3 4-Chlorophenyl phenyl ether 440 U UG/KG

10644-5 4-Methylphenol 440 U UG/KG 9.99E-05

100-01-6 4-Nitroaniline 2200 U UG/KG 4.37E-02

100-02-7 4-Nitrophenol 2200 U UG/KG 3.12E-04

83-32-9 Acenaphthene 440 U UG/KG LISE-05 . 1.47&02

208-96-8 Acenaphthylene 67 J UGfKG 1.24E-06 3.35E-04

120-12-7 Anthracene 65 1 UG/KG 1.67E-07 I OSE-04

56-55-3 130 J UG/KG 4.50E-08

50-32-8 Benzo(a)pyrene 97 J UG/KG 3.36E-07 2.43E-01

205-99-2 Benzo(b)fluoranthene 63 J UG/KG 2.1SE-08 3.I5E-OI

191-24-2 Benzo(g,hi)perylene 440 U UG/KG 8.1 1E-06 2.20E-03

207-08-9 Benzo(k)fluoranthene 100 3 UG/KG 3.46E-09 5.00E-02

111-91-1 bis(2-Chloroethoxy)methane 440 U UG/KG

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
I = Estimated U = Nondetect
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TABLE 9-5

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4W (AUS-OA4W)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or ConctRatio of Max Based on USEPA Based on USEPA Region 9 (or Max RL) to Mligration to

CAS Number Chemical Max Reporting Qualifier Units Max RL) to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria
Limnit {RL} Background (SOIL) Soil PRG for Toxins (DAF-I)

Limit (RL) ~~~~~~~~~Carcinogens

111-44-4 bis(2-Chloroethyl) ether 440 U UG/KG 7.10E-07 2.20E+04

108-60-1 bis(2-Chloroisopropyl) ether 440 U UGIKG 5.45E-08 1.04E-04

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 100 J UG/KG 5.68E-10 5.68E-06

85-68-7 Butyl benzyl phthalate 46 J UG/KG 2-61E-07 5.75E-05

86-74-8 Carbazole 92 J UGKG 7.46E-10 t3A7E 0

218-01-9 Chrysene 170 J UG/KG 5.89E-10 2.13E-02

84-74-2 Di-n-butyl phthalate 440 U UG/KG 4.99E-06 I47E-03

117-84-0 Di-n-octyl phthalate 440 U UG/KG 2.50E-05 4.40E-05

53-70-3 Dibenz(a,h)anthracene 440 U UG/KG 1.52E-06 5.50E+00

132-64-9 Dibenzofuran 790 UGfKG I .56E-04

84-66-2 Diethyl phthalate 440 U UGIKG 6.24E-07

1314-1-3 Dimethyl phthalate 440 U UGfKG 4.99E-08

206-44-0 Fluoranthene 120 J UG/KG 3.99E-06 6.00E-04

86-73-7 Fluorene 440 U UG/KG 1.33E-05 1.47E-02

118-74-1 Hexachlorobenzene 440 U UG/KG 2.85E-07 6.24E-04 4.40E+00

87-68-3 Hexachlorobutadiene 440 U UG/KG 1.39E-08 2.50E-03 4.40E+00

77-474 Hexachlorocyclopentadiene 440 U UG/KG 7.46E-05 2.20E-02

67-72-1 Hexachloroethane 440 U UG/KG 2.5OE-09 4.99E-04 2.20E+01

193-39-5 Indeno( i,2,3-c,d)pyrene 440 U UG/KG 1.52E-07 6.295-01

78-59-1 Isophorone 440 U UG/KG 1.69E-10 2.50E-06 1E47E+01

621-64-7 N-Nitroso-di-n-propylamine 440 U UG/KG 1.25E-06 2.20E+05

86-30-6 N-Nitrosodiphenylnamine 440 U UG/KG 8.745-10 7.33E+00

91-20-3 Naphthalene 1800 UG/K 9.5SSE-03 4.50E-01

87-86-5 Pentachlorophenol 2200 U UCi/KG 1.98E-07 1.54E-04 2.20E+03

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect

J= Estimated U = Nondetect
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TABLE 9-5

HUMAN HEALTH SCREENING OF SOL RESULTS FROM AREA 4W (AUS-OA4W)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Concentration (or Based on USEPA Based on USEPA Region 9 (or Max RL) to Migration

CAS Number Chemical Max Reporting Qualifier Units Concentrato Region 9 Industrial Induon Soil Re f or Max RL) to Crionria
Limit (RL) ~ ~~Max RL) to SolPGfr Industrial Soil PRG for Groundwater Criteria

Limit (RL} Background (SOIL) Carcinogens Toxins (DAF-I)

85-01-8 Phenanthrene 990 UG/KG 1.8313-05 4.95E-03

IO8-95-2 Phenol 440 U UG/KG 8.32E-07 8.80E-02

129-00-0 Pyrene 320 J UG/KG 5.90E-06 1.60E-03

Explosives

99-35-4 1,3,5-Trinitrobenzene 330 U UG/KG 1.25E-05

99-65-0 1,3-Dinitrobenzene 330 U UG/KO 3.75E-03

118-96-7 2,4,6-Trinitrotoluene (TNT) 660 U UG/KG 8.03E-09 1.50E-03

12 1-14-2 2,4-Dinitrotoluene 430 U UG/KG 2.441E-04 1.0813+04

606-20-2 2,6-Dinitrotoluene 440 U UG/KG 4.9913-04 1I47E+04

35572-78-2 2-Amino-4,6-Dinitrotoluene 660 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 660 U UG/KG

99-08-1 3-Nitrotoluene 660 U UG/KG 3.25E-04

19406-51-0 4-Amnino-2,6-Dinitrotoluene 660 U UG/KG

99-99-0 4-Nitrotoluene (PNT) 660 U UG/KG 3.25E-04

2691-41-0 HMX 3800 J UG/KG 8.63E-05

98-95-3 Nitrobenzene 430 U UG/KG 3.76E-03

121-824 RDX 660 U UG/KO 2.94E-08 2.50E-04

479-45-8 Tetryl 990 U UG/KG 1.1 2E-04

Metals
7429-90-5 Aluminum 16500 MG/KG 5.73E-01 9.84E-03

7440-36-0 Atmoy4.5 MG/KG 5.42E+00 5.50E-03

7440-38-2 Ae , 60.1 MG/KG 4.45E+00 1.37E-01

7440-39-3 flanumJ:t0 g i, 214 MG/KG 1 .I OE+00 1.72E-03 g 8f

744041-7 Beryllium 0.66 U MG/KG 8.681E-01 2.9413-10 1.791E-04 2.20E-01

ND = Not Detected E = Outside of Range UJ Estimated Nondetect

J = Estimated U= Nondetect

Page 5 of 12



TABLE 9-5

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4W (AUS-OA4W)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Concentration (or Based on USEPA Based on USEPA Region 9 (or Max RL) to Migration t

CAS Number Chemical Max Reporting Qualifier Units Max RL3 to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria

Limit (RL} Background (SOIL) Soil PRG for Toxins (DAF-1)
Carcinogens

7440 42-8 Boron 34.2 MGIKG 6.45E+00 4.32E-04

7440-43-9 Cad 4520 MGKG 2.38E+04 tJ3Et04

7440-70-2 Calcium 43600 MG/KG .75E+01

7440-47-3 Chroifum; 4-. i 298 MG/KG .18E+01 665E-07 S .4-EL 42 ---

7440-48-4 Cobalt 3248 MG/KG 1.51E+00 2.68E-04

7440-50-8 Copper 178 MG/KG I.58E+01 2.34E-03

7439-89-6 Iron 27000 MG/KG 1.40E+00 4.41 E-02

7439-92-I Lead 275 MG/KG I.18E+01

7439-95-4 Magnesium 21000 MG/KG L.35E+01

7439-96-5 Manganese 2160 MG/KG 5.93E-01 6.70E-02

7439-97-6 M 0.72 MGIKG 1.20E+01

7440-02-0 Nickelti 114 MGKG 6.03E+00 2.79E-03 :-63E+01 2

2023695 Potassium 786 MG/KG 1.261E+00

7782-49-2 Selenm >= q l4 MG/KG 1.71 E+00 3.9 1 E-04 1.33E3+0 <2

7440-22-4 Silver 1.3 U MG/KG 2.241E+00 1.27E-04 6.50E-01

7440-23-5 Sodium . 300 U MG/KG 1.76E+00

7440-28-0 Thallium 1.2 MG/KG 2.931E+00 8.391E-06

7440-62-2 Vanadium 29. 1 MGIKG 6.17E-01 2.03E-03 9.70E-02

7440-66-6 Zinc , i 780 MG/KG 1.52E+01 1 .27E- 03 2 

Other Parameters
TOC TOC 16400 1 MG/KG 5.22E-01

ND = Not Detected E = Outside of Range US = Estimated Nondetect
l = Estimated U = Nondelect
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TABLE 9-5
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4W (AUS-OA4W)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max ConcentrationMax Result or (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class
CAS Numnber Chemical Max Reporting Qualifier Units Industria[/Commercial Soil Construction Worker Soil Soil Component of

_ _ _ Limit (RE) Ingestion Criteria Ingestion Criteria Groundwater Criteria

Volatile Organic Compounds

71-55-6 1,1,1 -Trichloroethane 7 U UG/KG 3.502-03

79-34-5 1, 1,2,2-Tetrachloroethane 7 U UG/KG

79-00-5 1,1,2-Trichioroethane 7 U UG/KG 8.54E-07 8.54E-07 3.50E-01

75-34-3 lIl-Dichloroethane 7 U UG3/KG 3.50E-08 3.50E-08 3.04E-04

75-354 1,1-Dichloroethene 7 U UG/KG 3.89E-07 3.89E-06 1.17E-01

107-06-2 1,2-Dichloroethane (EDC) 7 U UG/K& 1.11 E-04 5.00E-06 3.50E-01

540-59-0 1,2-Dichloroethene (total) 7 U UG/KG 3.50E-07 3.50E-07 1.75E-02

78-87-5 1,2-Dichloropropane 7 U UG/KG 8.33E-05 3.89E-06 2.33E-01

78-93-3 2-Butanone (MEK) 13 U UG/KG

591-78-6 2-Hexanone 13 U UG/K&

108-10-I 4-Methyl-2-pentanone (MIBK) 13 U UG/KG

67-64-1 Acetone 35 UG/KG 1.75E-07 1.75E-07 219E-03

71-43-2 Benzene 7 U UG/KG 3.50E-05 1.63E-06 2.33E-0O

75-274 Bromodichloromethane 7 U UG/KG 7.61E-05 3.50E-06 I137E-02

75-25-2 Bromoform. 7 U UG/KG 9.72E-06 4.38E-07 8.75E-03

74-83-9 Bromornethane 7 U UG/KG 2.41E-06 7.00E-06 3.50E-02

75-15-0 Carbon disulfide 7 U UG/KG 3.50E-08 3.50E-07 2.19E-04

56-23-5 Carbon tetrachloride 7 U UG/KG 1.59E-04 1.71E-05 1E00E-01

108-90-7 Chlorobenzene 7 U UG/KG 1.71 E-07 E.71E-06 7.00E-03

75-00-3 Chloroethane 7 U UG/KG

67-66-3 Chloroform 2 1 UG/KG 2.13E-06 1.00E-06 3.33E-03

74-87-3 Chloromethane 7 U UG/KG

156-59-2 cis-1,2-Dichloroethene 7 U UG/KG 3.50E-07 3.50E-07 1.75E-02

ND = Not Detected E 2 Outside of Range US = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 9-5

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4W (AUS-OA4W)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
NeMax Result or (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class

CAS Numbher Chemical Max Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil Soil Component of
Limit (IlL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

10061-01-5 cis-l ,3-Dichloropropene 7 U UG/KG

124-48-1 Dibromochloromethane 7 U UG/KG 1.712-07 1.71E-07 1.75E-02

10041 4 Ethylbenzene 7 U UG/KG 3.50E-08 3.50E-07 5.38E-04

75-09-2 Methylene chloride 19 U UG/KG 2.50E-05 1.58E-06 9.50E-01

110-54-3 N-Hexane 7 U UG/KG

100-42-5 Styrene 7 U UG/KG 1.71E-08 1.71E-07 1.75E-03

127-18 4 Tetrachloroethylene (PCE) 7 U UG/KG 6.36E-05 2.922-06 1.17E-01

108-88-3 Toluene 3 3 UG/KG 7.3213-09 7.32E-09 2.50E-04

1330-20-7 total Xylenes 8 UG/KG 8.00E-09 1.95E-08 5.33E-05

156-60-5 trans-I ,2-Dichloroethene 7 U UG/KG 1.7 1 E-07 1.711E-07 1.00-02

10061-02-6 trans-I,3-Dichloropropene 7 U UG/KG

79-01-6 Trichloroethylene (TCE) 7 U UG/KG 1.35E-05 5.83E-06 1.17E-01

75-01-4 Vinyl chloride 7 U UG/KG 2.33E-03 1.08E-04 7.00E-01

Semivolatile Organic Compounds

120-82-1 1,2,4-Tricblorobenzene 440 U UGIKG 2.20E-05 2.20E-04 8.80E-02

95-50-1 1,2-Dichlorobenzene 440 U UG/KG 2.44E-06 2.44E-05 2.59E-02

541-73-1 1,3-Dichlorobenzene 440 U UGIKG

10646-7 1,4-Dichlorobenzene 440 U UG/KG 2.20E-01

95-954 2,4,5-Trichlorophenol 2200 U UG/KG 1.10E-05 1.1E-OS 8.15E-03

88-06-2 2A4,6-Trichlorophenol 440 U UG/KG 8.46E-04 4.00E-OS 2.20E+00

120-83-2 2,4-Dichlorophenol 440 U UG/KG 7.21 E-05 7.21 E-04 4.40E-01

105-67-9 2,4-Dimethylphenol 440 U UG/KG 1.07E-05 1.07205 4.89E-02

51-28-5 2,4-Dinitrophenol 2200 U UG/KG 5.37E-04 5.37E-03 1.10E+01

91-58-7 2-Chloronaphthalene 440 U UG/KG

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 9-5

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4W (AUS-OA4W)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
Max Result or . (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to [EPA Class

Limit {ReLr Industrial/Commercial Soil Construction Worker Soil Soil Component of
Ingestion Criteria Ingestion Criteria Groundwater Criteria

95-57-8 2-Chlorophenol 440 U UG/KO 4.40E-05 4.40E-05 1. i OE0-1

91-57-6 2-Methylnaphthalene 3500 UGIKG 5.74E-05 5.74E-05 8.33E-04

9548-7 2-Methylphenol 440 U UGfKG 4.40E-06 4.40E-06 2.93E-02

88-74-4 2-Nitroaniline 2200 U UG/KG

88-75-5 2-Nitrophenol 440 U UG/KG

91-94-1 3,3 t-Dichlorobenzidine 440 U UG/KG 3.38E-02 1.57E-03 6.29E+01

99-09-2 3-Nitroaniline 2200 U UG/KG

534-52-1 4,6-Dinitro-2-methylphenol 2200 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 440 U UG/K&

59-50-7 4-Chloro-3-methylphenol 440 U UG/KG

106-47-8 4-Chloroaniline 870 U UG/KG 1.06E-04 1 .06E-03 1.24E+00

7005-72-3 4-Chlorophenyl phenyl ether 440 U UG/KG

106-44-5 4-Methylphenol 440 U UG/KG

100-01-6 4-Nitroaniline 2200 U UG/KG

100-02-7 4-Nitrophenol 2200 U UG/KG

83-32-9 Acenaphthene 440 U UG/KG . 3.67E-06 3.67E-06 7.72E-04

208-96-8 Acenaphthylene 67 J UG/KO 1. I OE-06 1. I OE-06 L.60E-05

120-12-7 Anthracene 65 . UG/K& 1.07E-07 .07E-07 5.42E-06

56-55-3 o 130 J UG/KG 1.63E-02 7.65E-04 6.50E-02

50-32-8 Benzo(a)pyrene 97 J UG/KG 1.21E-01 5.71 E-03 1.21E-02

205-99-2 Benzo(b)fluoranthene 63 J UG/KG 7.88E-03 3.71 E-04 1.26E-02

191-24-2 Benzo(g,h'i)perylene 440 U UG/KG 7.21E-06 7.21 E-06 I.05E-04

207-08-9 Benzo(k)fluoranthene 100 J UG/KG 1.28E-03 5.88E-05 2.04E-03

111-91-1 bis(2-Chloroethoxy)methane 440 U UG/KG

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect

I = Estimated U = Nondetect
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TABLE 9-5

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4W (AUS-OA4W)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

tRatio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
CMax Result or . (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class

CAS Number Chemcal fmax Reporting Qualifier Units IndustrialfCommercial Soil Construction Worker Soil Soil Component of
Limit {RL} Ingestion Criteria Ingestion Criteria Groundwater Criteria

11144-4 bis(2-Chloroethyl) ether 440 U UGIKG 8.80E-02 5.87E-03 1.10E+03

108-60-1 bis(2-Chloroisopropyl) ether 440 U UGIKG

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 100 J UG/KG 2.44E-04 2.44E-05 2.78E-05

85-68-7 Butyl benzyl phthalate 46 3 UG/KG 1.12E-07 1.12E-07 4.95E-05

86-74-8 2 92 UG/KG 3.17E-04 1.48E-05 1.53E-01

218-01-9 Chrysene 170 J UG/KG 2.182-04 1.00E-05 1.062-03

84-74-2 Di-n-butyl phthalate 440 U UG/KG 2.20E-06 2.20E-06 1.9 1E-04

117-84-0 Di-n-octyl phthalate 440 U UG/K& 1.071E-05 1.07E-04 4.40E-05

53-70-3 Dibenz(a,h)anthracene 440 U UG/KG 5.50E-01 2.59E-02 2.20E-01

132-64-9 Dibenzofuran 790 UG/KC

84-66-2 Diethyl phthalate 440 U UG/KG 4.40E-07 4.40E-07 9.36E-04

131-11-3 Dimethyl phthalate 440 U UGfKG

20644-0 Fluoranthene 120 J UG/KG 1.46E-06 1.46E-06 2.79E-05

86-73-7 Fluorene 440 U UG/KG 5.37E-06 5.37E-06 7.862-04

118-74-1 Hexachlorobenzene 440 U UG/KG 1.10E-01 5.64E-03 2.20E-01

87-68-3 Hexachlorobutadiene . 440 U UG/KG

77-474 Hexachlorocyclopentadiene 440 U UG/KG 3.14E-05 3.14E-05 1.10E-03

67-72-1 Hexachloroethane 440 U UG/KG 2.20E-04 2.20E-04 8.80E-01

193-39-5 Indeno(l ,2,3-c,d)pyrene 440 U UG/KG 5.50E-02 2.59E-03 3.14E-02

78-59-1 Isophorone 440 U UG/KG 1.07E-06 1.07E-06 5.50E-02

621-64-7 N-Nitroso-di-n-propylamine 440 U UG/KG 5.50E-01 2.44E-02 8.80E+03

86-30-6 N-Nitrosodiphenylamine 440 U UG/KG 3.67E-04 1.76E-05 4.40E-01

91-20-3 Naphthalene 1800 UG/KG 2.20E-05 2.20E-04 2.14E-02

87-86-5 Pentachlorophenol 2200 U UG/KO 9.172E-02 4.23E-03 7.33E+01

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 9-5

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4W (AUS-OA4W)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL NILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
Max Result or (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to [EPA Class

CAS Numsber Chemilcal Max Reporting Qualifier U~nits Industrial/Commercial Soil Construction Worker Soil Soil Component of

Limit (1114 Ingestion Criteria Ingestion Criteria Groundwater Criteria

85-01-8 Phenanthrene 990 UGfKlG 1.62E-05 1.62E-05 2.36E-04

108-95-2 Phenol 440 U UG/KG 4.40E-07 3.67E-06 4.40E-03

129-00-0 Pyrene 320 J UG/KG 5.253-06 5.25E-06 7.62E-05

Explosives

99-354 1,3,5-Trinitrobenzene 330 U UGfKG

99-65-0 1,3-Dinitrobenzene 330 U UGIKG

118-96-7 2,4,6-Trinitrotoluene (TNT) 660 U UG/K

121-14-2 2,4-Dinitrotoluene 430 U UG/KG 5.12E-02 2.39E-03 5.38E+02

606-20-2 2,6-Dinitrotoluene 440 U UG/KG 5.24E-02 2.44E-03 6.29E+02

35572-78-2 2-Amino-4,6-Dinitrotoluene 660 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 660 U UG/KG

99-08-1 3-Nitrotoluene 660 U UG/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 660 U UG/KG

99-99-0 4-Nitrotoluene (PNT) 660 U UG/KG

2691-41-0 HMX 3800 1 UG/KG

98-95-3 Nitrobenzene 430 U UG/KG 4.30E1-04 4.30E-04 4.30E+00

121-824 RDX 660 U UGfKG

479-45-8 Tetryl 990 U UG/KG

Metals
7429-90-5 Aluminum 16500 MG/KG

7440-36-0 Oily4.5 MG/KG 5.49E-03 5.49E-02 9.00E-OI

7440-38-2 60.1 MG/KG Tht!|2ttB & 9.85E0f

7440-39-3 3 l 214 MG/KG 1 .53E-03 1.53E-02 1.78E-01

744041-7 Beryllium 0.66 U MG/KG 6.60E-01 2.28E-02 1.00E-01

ND = Not Detected E = Outside of Range UT Estimated Nondetect

J = Estimated U = Nondetect
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TABLE 9-5

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 4W (AUS-OA4w)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
Max Result or (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class

CAS Number Chemical Max Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil Soil Component of

Limit (RL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

7440-42-8 Boron 34.2 MG/KG l .90E-04 1.90E-03

744043-9 c h i 4520 MG/KG &g 6 2- 4 N.

7440-70-2 Calcium 43600 MG/KG

744047-3 h Mi- u 298 MG/KG 2.98E-02 7.27E-02 NM ..

7440-48-4 Cobalt 32.8 MG/KG 2.73E-04 2.73E-03

7440-50-8 Copper 178 MG/KG 2.17E-03 2.17E-02 1 62E-02

7439-89-6 Iron 27000 MG/KG

7439-92-1 Lead 275 MG/KG 6.88E-01 6.88E-01

7439-954 Magnesium 21000 MG/KG

7439-96-5 Manganese 2160 MG/KG 2.25E-02 2.25E-01

7439-97-6 Mevuy~~072 MG/KG 1.18E-03 1.18E-02 4S2-O 

7440-02-0 N 114 MG/KG 2.782-03 2.78E-02 I 50I +0,

2023695 Potassium 786 MG/KG

778249-2 4 MG/KG 4.00E-04 4.00203 t7+)3

7440-224 Silver 1.3 U MG/KG 1.30E-04 1.30E-03 8.67E-0l

7440-23-5 Sodium 300 U MG/KG

7440-28-0 Thallium 1.2 MG/KG 7.50E-03 7.50E-03 5.00-01

7440-62-2 Vanadium 29.1 MG/KG 2.08E-03 2.08E-02 2.972-02

7440-66-6 780 MG/KG 1.281E-03 1.28E-02 2.172E01

Other Parameters
TOC TOC 16400 1 MG/KG I

ND = Not Detected E = Outside of Range UJ Estimated Nondetect

J = Estimated U = Nondetect
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TABLE 9-6
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 4W (AUS-OA4W)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Bakgoud Max Result or IDirect Exposure Retained as
Background Max Reporting IQualifier Units Hazard Quotient Potential

CAS Number Chemical (SOIL) Limit (RL) j(HQ) (SOIL) Bioaccumulator

Volatile Organic Compounds _ __________

71-55-6 1, 1,1I -Trichloroetbane 7 U US/KS 2.35E-04

79-34-5 i,1 ,2,2-Tretrachloroethane 7 U US/KG 5.50OE-02

79-00-5 1, 1,2-Trichloroethane 7 U US/KS 2.45E-04

75-34-3 1,1I -Dichloroethane 7 U US/KS 3.48E-04

75-35-4 1,I -Dichloroethene 7 U US/KS 8.45E-04

107-06-2 1,2-Dichloroethane (EDC) 7 U US/KG 3.30E-04

540-59-0 1,2-Dichloroethene (total) 7 U UJGfKS 8.89E-03

78-87-5 1 .2-Dichloropropane 7 U US/KG l.OOE-05

78-93-3 2-IButanone (MEK) 1 3 U US/KG l.45E-04

591-78-6 2-Hexanone 13 U UG/KG 1.03E-03

108-10-1 4-Methyl-2-pentanone (MIRK) 13 U UG/KS 2.93E-05

67-64-1 Acetone 35 US/KG I1.40E-02

71-43-2 Benzene 7 U US/KG 4.38E-04

75-27-4 Bromsodichiloromnethane 7 U US/KG 1.30E-02

75-25-2 Bromoformn 7 U US/KSj 4.40E-04

74-83-9 Bronionethane 7 U US/KG 2.98E-02O 75-15-0 Carbon disul Fide 7 U US/KG 7.44E-02

56-23-5 Carbon tetrachloride 7 U US/KG 7.OOE-06

108-90-7 Chlorobenzene 7 U US/KG 1L75E-04

75-00-3 Chloroethane 7 U US/KG

67-66-3 Chloroformi 2 3 US/KS l.68E-03

74-87-3 Chloromethane 7 U UG/KG 6.73 E-04

156-59-2 cia-l,2-Dichloroethene 7 U US/KG 8.89E-03

10061-01-5 cis-l1,3 -Dichloropropene 7 U US/KG 1.76E-02

124-48-1 Dibromochlorornethane 7 U US/KS 3.41E-03

100-41-4 Ethylbenzene 7 U US/KG 1.40E1-03

75-09-2 Methylene chloride 19 U US/KS 4.69E-03

110-54-3 N-Hlexane 7 U US/KS

100-42-5 Styrene 7 U US/KS 2.33E-05

127-ISA Tetrachloroethylene (PCE) 7 U US/KS 5.38E-04

108-88-3 Toluene 3 3 US/KG I .OOE-03

1330-20-7 total Xylenes 8 US/KG 1.3313-02

156-60-5 tranis-l1,2-Dichloroethene 7 U US/KG 8.89E1-03

10061-02-6 orans-1,3-Dicbloropropene 7 U IUS/KGI 1.76E-02

79-01-6 Trichloroethylene (TCE) 7 U US/KG 7.78E-04

75-01-4 lVinyl chloride 7 U US/KS I l.08E-02

Semnivolatile Organic Compounds ___________ ___________

120-82-1 1,2,4-Trichlorobenzene 440 U US/KS 2.20E-02

95-50-1 1,2-Dichlorobenzene J_____ 440 U US/KS 1.49E-01

a 54 1-73-1 1,3-Dichlorobenzene j_____ 440 U US/KG 1. 17E3-02

106-46-7 1 ,4-Dichlorobenzene j______ 440 ] U -US/KS 2.20E3-02

ND =Not Detected 13 = Outside of Range UJ =Estimated Nondetect
J3 Estimated U =Nondetect
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TABLE 9-6

ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 4W (AUS-OA4W)

ADDITIONAL AND UNCIIARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Backgound Max Result or Direct Exposure Retained as

CAS Number Chemical Bakrud Max Reporting Qualifier Units Hazard Quotient Potential
(SOIL) ~Limit (RI.) (HQ) (SOIL) Bioaccumulator

95-95-4 2,4,5-Trichlorophenol 2200 U UG/KG 5.50E-01

88-06-2 12,4,6-Trichlorophenol 440 U UG/KG 4.40E-02

120-83-2 2,4-Dichloirophenol 440 U UG/KG S.03E-03

105-67-9 2,4-Dirnethylphenol 440 U UO/KG 4.40E+0 1

51 -28-5 2,4-Dinitrophenol 2200 U UG/KtJ Il1li-0l

91-58-7 2-Chloronaphthalene 440 U UG/KG 3.6 1E+0 I

95-57-8 2-Chlorophenol 440 U UG/KG I,8l+00O

91-57-6 2-Methylnapta ~ ii.:3500 UG/KG I OE0 0; YES

95-48-7 2-Methylphenot 440 U UGIKG L,091i-02

88-74-4 2-Nitroariline 2200 U UG/KO 2.97E-02

88-75-5 2-Nitrophenol 440 U UG/KG 2.75F-0l

91-94-1 3,3'-Diehlorobenzidine 440 U UG/KG 6.8 11E-0 1

99-09-2 3-Nitroaniline 2200 U UG/KG 6.96E3-0 1

534-52-1 4,6-Dinitro-2-methylphenol 2200 U UG/KO

101-55-3 4-Bromophenyl phenyl ether 440 U UG/KG

59-50-7 4-Chloro-3-rmethylphenol 440 U Ut3/KG 5.5313-02

106-47-8 4-Chloroaniline 870 U UG/KO 7.91E-01

7005-72-3 4-Chlorophenyl phenyl ether 440 U UG/KG

106-44-5 4-Methylphenol 440 U UG/KO 2.7013-03

100-01-6 4-Nitroaniline 2200 U UGJKG I .001300I

100-02-7 4-Nitrophenol 2200 U UG/KG 3.1413-0 1

83-32-9 Acenaphthene 440 U UG/KG 6.45E-04

208-96-8 Acenaphthylene 67 J UG/KG 9.8213-05

120-12-7 Mhiee..65 J UG/KO 4.39E3-05 'sYS

56-55-3 Bnoaatren w± { 130 J UG/KG 2.5011-02 ?4;\YE

50-32-8 Bez~~yee97 J UG/KO 2.20E30 Vt'<YES

205-99-2 ~Benzo ~luoranene 'kFsDI -. 6 3 J UG/KG 1LO5I-03 <E 

191-24-2 Benzo(g,hji)perylene 440 U UG/KG 3.7013-03

207-08-9 Bez40 furntee--y-.tKK100 1 UG/KG I.6713-03 YES 4

111-91-1 bis(2-Chloroethoxy)methane 440 U UG/KGI 1.4513-100

111-44-4 bis(2-Chloroethyl) ether 440 U UG/KO~ 1.8613-02

108-60-1 bis(2-Chloroisopropyl) ether 440 U UG/KG

117-81-7 ni(-tyiey)ptwa~DH)100 1 UG/KG 1.08E-01 YESIP

85-68-7 Batybezyphhaat1 tK{46 J UG/KO 1.93E-01wYE 't

86-74-8 CabzW92 1 UGIKG E t

218-01-9 Chyee170 1 UG/KG 3.59E-02 YE 2t

84-74-2 Di-n-butyl phthalate 440 U UG/KG 2.2013-03

117-84-0 Di-n-octyl phthalate 440 U UG/KOI 62113-04

53-70-3 Dib~enz~a~h)anthracene 440 U UG/KO 2.3913-02

132-64-9 Diezf790 UG/KG Ee ES

F84-66-2 Diethyl phthalate 440 U UG/KG 4.4013-03

131-1 1-3 Dimethyl phthalate 440 U UG/KG 2.2013-03

ND Not Detected 13 = Outside of Range UJ Estimated Nondetect
= Estimated U = Nondetect
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TABLE 9-6
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 4W (AUS-OA4W)

0 ~~~~~~ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as
CAS Number Chemical (SOIL) ~~Max Reporting Qualifier Units Hazard Quotient Potential

(SOIL) ~Limit (RlL) (HQ) (SOIL) Bioaccumulator

206-44-~0 Riunrathee .120 1 UTG/KG 9.84E3.04YS

86-73-7 Fluorene 440 UT UG/KG 1.4713-02

118-74-1 Hexachlornbenzcne 440 U UG/KG 4.40E3-04

87-68-3 H4exachlorobutadiene 440 U UGJKG 1.1113+01

77-474 flexachlorocyclopentadiene 440 U UGIKG 4A40E-02

67-72-1 Hexachloroethane 440 U UG/KG 7.3813-01

193-39-5 1lndeno(l,2,3-c,d)pyrene 440 UT UG/KO 4.0413-03

78-59-1 Isophorone 440 U UG/KG 3.1713-03

621-64-7 N-Nitroso-di-n-propylaminc 440 U! UG/KG 8.0913-01

86-3046 N-Nitrosodiphenylamine 440 UI UG/KG 2.2013-02

91-20-3 Naphthalene~ 1800 UG/KG 7.23E1-03

87-86-5 Pentachlorophenol 2200 U UGI'KG 3.6713-01I

85-01-8 Phenari'thrce:7, :.. vv. 990 UG/KG 2.1713-02 <E

108-95-2 Phenol 440 UT UG/KG 1. I0OE-02

129-00-0 Prn 1%...'26.'&7<)320 J1 UGJKG 4.0813-03 - 'E

Explosives ______________

99-35-4 135-Trinitrobenzene 3 GK .730. 99-65-0 1 ,3-Dinitrobenzene 330 U UTG/KG 5.0413-0 1
118-96-7 2,4,6-Trinitmrotluene (TNT) 660 UT UG/KO 2,2013-02

121-14-2 2,4-Dinitrotoluene 430 U UG/KG 3.3613-01

606-20-2 2,6-Dinitrotoluene 440 UT UG/KG 1.3413+01

35572-78-2 2-Amino-4,6-Dinitrotolucne 660 UT UG/KG 8.2513-03

88-72-2 2-Nitrotoluene (ONT) 660 U UG/KG

99-08-1 3-Nitrotoluene 660 U UG/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 660 UT UG/ KG

99-99-0 14-Nitrotoluene (PNT) 660 U UG/KG

2691-41-0 HMX 3800 .1 UG/KG 1.5213-01

98-95-3 Nitrobenzene 430 UT UG/KG 1.0813-02

121-82-4 RDX 660 UJ UG/KG 6.6013-03

479-45-8 Tenryl 990 :U : UG/KOl

Metals _______

7429-90-5 Aluminum 28800 16500 MG/KG

7440-36-0 Antimony 0.83 4.5 MG/K 9.0013-01

7440-38-2 Asnc13.5 60.1 MG/K ?+0

7440-39-3 Barium 195 214 MG/K 4.28E-01

7440-41-7 Beryllium 0.76 0.66 UT MG/KG 6.6013-02

7440-42-8 Boro .i 5334.2 MGIKG 681+11

7440-43-9 Cadmium20MG/KG <<O6t2< _______

7440-70-2 Calcium 2497 43600 MG/KG

7440-47-3 Chromiu p 5228MG/KG p,59§1 ________. 7440484 Cobalt *>.<.....§ ~~~~ ~ ~~~21.7 328MG/KG i,64E+00

7440-50-8 o 11opp1r MG/KG 571+0

ND Not Detected 13 Outside of Range UJJ Estimated Nondetect
.1= Estimated U = Nondetect
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TABLE 9-6

ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 4W (AUS-OA4W)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Direct Exposure Retained as

CAS Number Chemical Background Max Reporting Qualifier Units Hazard Quotient Potential
(SOIL) Limit (RL) (HQ) (SOIL) Bioaccumulator

7439-89-6 iron 19306 27000 MG/KGl

7439-92-1 Lead 23.4 275 MG/KG 6.35 E01

7439-954 Magnesium 1552 21000 MG/KG

7439-96-5 Manganese 3640 2160 MG/KG 2 16E+01

7439-97-6 MAerwyt . 0.06 0.72 MG/KG 1.03E-01 YES "

7440-02-0 Nickel 18.9 114 MG/KC 3j.8i20

2023695 Potassium 625 786 MG/KG

7782-49-2 Seleni 2.34 MG/KC 4.00120 <YS -

7440-22-4 Silver 0.58 1.3 U MG/KG 6.50E-0I

7440-23-5 Sodium 170 300 U MG/KG

7440-28-0 0ha4lliu j ' 041 1.2 MG/KCG . .

7440-62-2 Vanadium 47.2 29.1 MG/KG 6 33E 01

7440-66-6 !Ane 51.4 780 MG/KG 3 0 _
Other Parameters
TOC TOC 31393 16400 MG/KG_

ND = Not Detected E = Outside of Range UJ Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 9-7, AUS-OA4W
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical COrC Ratioae CC tinl Ifm Rationale (ye/no Rationale

_______ _______ ______ _______ ______ (yes/no) (Y s/ o)(yesno) ( e / o

Volatile Organic Compounds _____ _________

1,1,1 -Triebloroethane NA NA NA NA NA NA No A

1,1 .2,2-Tetrachloroethane NA NA NA NA NA NA Uncertainty B

1,1 ,2-Trichloroethane NA NA NA NA NA NA Uncertainty B

l,l-Dlichloroethane NA NA NA NA NA NA No A

,l-Dichloroethene~ ~~ ........ .. NAN.N.A AN Uncertainty.

]I ,-Dichloroethane (FX)NA NA NA NA NA NA Uncertainty B
I ,2-Dichloroethene (total) NA NA NA NA NA~ ~~~ ~~~ ~~~~~~~~~~~ NA.. No. .... .. .... A .

1 ,2-Dichloropropane ED)NA NA NA NA NA NA Uncertainty B

12-Butanonoeth(MI(tta) NA NA NA NA NA NA No A

2-Hexanone ~~~ ~~~ ~~~~NA NA NA NA NA NA Unoetit C

4-Mehl--etanone (M IUK) NA NA NA NA NA NA No A

AcHetaone NA NA NA NA NA NA No F

BroMoethyl2pnane n (IBNA NA NA NA NA NA No AO Carbon di sulfide NA NA NA NA ~~~ ~~~ ~~~ ~~~~~~~~~~~~NA NA No A

CaBonztetrcnord NA NA NA NA NA NA Uncertainty B

Chlorobenzene NA~~~~.... ..... ... NA NA..NA NA . NA No A ...

Chmoichoromethane NA NA NA NA NA NA No A

Chloroform NA NA NA NA NA NA No A

Chioronethane NA NA NA NA NA NA No A

Cahybonzenufie NA NA NA NA NA NA No A

Marthylenerchloride NA NA NA NA NA NA Uncertainty B

N-Hexane ~~~ ~~~ ~~~ ~~NA NA NA NA NA NA No A

Styoroethne NA NA NA NA NA NA No A

Tiaooluen NA NA NA NA NA NA No F

t~ootalXyehnes NA NA NA NA NA NA No F

cias-1,2-Diehloroethiene NA NA NA NA NA NA No A

tras-l ,3-Dichloropropene NA NA NA NA NA NA No A

Trichroethylometne (TF_____NA NA NA NA NA NA UNcetit B

Vinhylecloie hoieNA NA NA NA NA NA Uncertainty B..

i,2,4-Tih-lorobenzyene-(PE NA NA [__NA NA NA NA Uncertainty B

To2-cloroeneneNA NA I NA NA NA NA NoA

ttl,3-iclobenzeneNA NA NA NA NA NA No AO Ian12-Dicblorobetene NA NA NA NA NA NA UNcetit B

t2s-,4,-Tichlorophoenol NA NA NA NA NA NA No A

U~ 6IorS-cthyf - T~E A N A N A N Pneraget 13of



TABLE 9-7, AUS-OA4W
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical coM COPC COw cokl.
(yt Rationale (ysn) Rationale (yes/no) __aton__le (yes/no) Rainl

2,4,6-Trichlorophenol _____ yesN o) N N (ys/o)__ NA___ NA____ Uncertainty

2,46-TDichloroplhenol NA NA NA NA NA NA Uncertainty B

2,4-Diemhyorphenol NA NA NA NA NA NA Uncertainty B
2,4-Dimethyiphenol NA NA NA~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. NA.NA.N Uncerainty.

2,4-Dinitrophenol NA NA NA NA NA NA Uncertainty B

2-Chloronaphthalene NA N A NA NA NA NA No A

2-Chiorophienol NA NA NA NA NA NA Uncertainty [3
I-Methylnaphthalene NA NA NA NA NA~ ~~~ ~~~ ~~~~~~~~~~~~~~ NA.. NA NA....

I-Methylnaphthalene NA NA NA NA_ NA NA No FA

2-Methyinphhaenol NA NA NA NA NA NA No A

2-Ni trophenol NA NA NA NA NA NA No A
3.3'-Dichlorobenzidine NA NA~~~~~~~~~........ NANAN.N.ncrait B................

2-Nitroaniline NA NA NA NA NA NA No A

2,-DNitroph-ethypheolNA NA NA NA NA NA No A

4-Chloro--3-methylp..........NA . NA.NA NA---- NA.. NA.No.

4,3-Dchiorobanzline nNA NA NA NA NA NA Uncertainty B

4-Nitroaniline NA NA NA NA NA NA No A

46-DNitro-2mtyphenol NA NA NA NA NA NA No A

Acerna~phtny pheny te NA NA NA NA NA NA No A

A-Cephloo3thylphenolNA NA NA NA NA NA No F

Anthlroaniene NA NA NA NA NA NA Unoetit F

4BChlorapyrenylpen te NA NA NA NA NA NA No F

4Benztghylphenole NA NA NA NA NA NA No A

BeitonziktiurnheneNA NA NA NA NA NA No F

b-is(tClrophsoprpl ehrNA NA NA NA NA NA No A

bis(2-Ethylhexl hhateNA NA NA NA NA NA No F

Butylabetzylen ptaaeNA NA NA NA NA NA No F

Carbazole NA NA NA... NA.. ..NA..NA ....Yes ...

Cnhracene NA NA NA NA NA NA No F

Dbenzo(ah)anthracene NA NA NA NA NA NA Unetit 

DBenzofuprane NA NA NA NA NA NA No F

Diethyb~luophthelae NA NA NA NA NA NA N 

Dienzhylb iphthlate NA NA NA NA NA NA No A

Fez~~luoranthene NA NA NA NA NA NA No F

URS Page 2 of4...... ... ....



TABLE 9-7, AUS-OA4W
SUMMARY OF HUM-AN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemicalcoc--- CO C tollc" - 6 cow'
(yes/no) Rtnae - (yes/no) (yes/no) Roltoonale (yes/no) Rationale

Fluorene NA NA NA NA NA NA No A
Hexachlorobenzene NA NA~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ NA. NA.A.A.ncrtiny.

Hlexachlorobutadene NA NA NA NA NA NA Uncertainty B
Hexachlorocyclopentadicne NA NA NA NA NA NA No A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. .. .

llexachlorotaeNA NA NA NA NA NA Uncertainty B

lnenahool,23cycdopyradene NA NA NA NA NA NA No A

Isopahloroehne NA NA NA NA NA NA Uncertainty B

lndnitoso-di-n-propylrenen NA NA NA NA NA NA UNcetit B

N-NitoronoipenyaieNA NA NA NA NA NA Uncertainty B

Pn-Ntacho-ionrophenlam NA NA NA NA NA NA Uncertainty B

Phn-NoloihnyaieNA NA NA NA NA NA Unoetit A

Npyrhaene NA NA NA NA NA NA No F

PtAcluminum nolNA NA NA NA NA NA Unoetit F

Antimony NA~~~~~~~~~~~~..... . ...... NA NA NANA.NA....s...

Arsenichrn NA NA NA NA NA NA N 
*Badurn -- NA NA NA NA NA NA~~~~~~~~~~~~~~~~~~~~~~~~~~~ . .. Yes ....

Bheryllu NA NA NA NA NA NA No A

Borone NA NA NA INA NA NA No F

Ceadmiu NAnNdNA NAnArNgaYs'i'v

Calcmium NA NA NA NA NA NA No Fi

Cniobal NA NA NA NA NA NA NoE

Iroeni NA NA NA NA NA NA- No F

Leadi NA NA NA NA NA NA No 

Magnesium NA NA NA NA NA NA No H

Marngns NA NA NA NA NA NA No F

Poassium NA NA NA NA NA NA NoE

Saliue NA NA NA NA NA NA No Af

Sodium ~~~ ~~~ ~~~ ~~~NA NA NA NA NA NA NoE
Thallium NA.. ... -- ------ NA .. .. -- ----- NAN NA--- NA - No F!

Voanaiu NA NA NA NA NA NA No F

Zinc ~~~ ~~~ ~~~ ~~~~NA NA NA NA NA NA No)Y F

alI,~ronitoezeeNA NA NA NA NA NA No A

W Leadinnbnen __ NA NA NA NA NA NA No A
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TABLE 9-7, AUS-OA4W
SUMMARY OF H4UMAN HEALTH COPC EVALUATION

AUlS OUl PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE0

Surface Water Groundwater Sediment Soil

Chemical COPC Rationa~~~~~~~Rzloole Rationale O Rational -tok
Rationale (yes/no) ______ (yes/no) (yes/no)

2,4,6-Trinitrotoluene (TNT) NA NA NA NA NA NA No A

2,4-Dinitrotoluene NA NA NA NA NA NA Uncertainty B

2,6-Dinitrotoluene NA NA NA NA NA NA Uncertainty B

2-Amino-4,6-Dinitrotoluene NA NA NA NA NA NA No C
2-N itrotoluene (ONT) NA ..... .... . NA .. NAN.A AN

2-Nitrotoluene (CN)NA NA NA NA NA NA No A
4-Amino-2,6-Dinitrotoluene NA NA NA NA NA NA No C~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. .... ...

4-Ni trotoluene (T)NA NA NA NA NA NA NoA

4Aino26MX tooleeNA NA NA NA NA NA UNcetit B

4Nitrobcnzene PN)NA NA NA NA NA NA NA NA

NitrolycrinNA NA NA NA NA NA Uncrait NA

NirJbJX nNA NA NA NA NA NA No NA

NetrogyceinNA NA NA NA NA NA No NA

PNitarogenitra te-rNitrite (PT)NA NA NA NA NA NA - NA NA

PhshouDoal(s )NA NA NA NA NA NA NA NA

A -Chemical was not detected and the reporting limit does not exceed the screening concentration.0

B -Chemical was not detected, but reporting limit was equal to or exceceded screening concentration.

C -Chemical was not detected and there is no screening concentration.

D -Chemical was detected and was equal to or exceeded screening concentration, but did not exceed background.

E -Chemical was detected and was equal to or exceeded screening concentration and background, if applicable.

F -Chemical was detected and did not exceed screening concentration.

G - Chemical was detected, but no screening value was available.

*- - Chemical was detected, but it is an essential nutrient.

J -Chemical was classified as a COPC based on USESPA 1998 data but was not a COPC based on SI data.

NA - Not Analyzed or not applicable.

URS Page 4 of 4



TABLE 9-8, AUS-OA4W
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water ________Sediment _____J _ Soil

Chemical COE - COPEC -COE

COPEC~~Rationale (ysn) Rationale Rationale
______ _____ _____ ______ _____ _____ (yes/no) es n )j ( s/ o

Volatile Organic Compounds _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1,1,1-Trichloroethane NA NA NA NA No A

1,1,2,2 fetrachloroethane NA NA NA NA No A

1,1,2-Tnchloroethane NA NA NA NA No A
11 Dichloroeth......ne. .A..NA..NA NA..No.A

1,1 Dichloroethene NA NA NA NA No A

1 2 Dichloroethane (C)NA NA NA NA No A
1 Dichloro.ethcnc .. (toal NA. NA.NA.NA.NoA

1,2-Dichloropropane ED)NA NA NA NA No A

12-Dichlnone(MEK)(otl NA NA NA NA No A

12-Diecanonep pnNA NA NA NA No A

4-MehBu -etanone (M IBK) NA NA NA _ _NA No A

Acfetaone NA NA NA NA No F

Beozethln-entnn MBNA NA NA NA No A

AcronoeclroehaeNA NA NA NA No A

Beonoeor NA NA NA NA No A

BromodihorthaethnNA NA NA NA No A

Chlornobenzn NA NA NA NA No A

Chloronethane NA NA NA NA No A

Carbon ,dichlorothee NA NA NA NA No A

Carbroneraochloronihae NA NA NA NA No A

Ethylobenzene NA NA NA NA No A

NChloretane NA NA NA NA No C

Chtyrener NA NA NA NA No A

Trchloromethylne (C)NA NA NA NA No A

cias-1,2-Dichloroethlene NA NA NA NA No A

tras-I1,3-Dichloropropcne NA NA NA NA No A

Dibomehloroethylene (C NA NA NA NA No A

I,2DihylbnbenzeneNA NA NA NA No A

MItyl-nichlorobedee NA NA NA NA No A

O StyreneoobnzneNA NA NA NA No A

2,-Toluene roheoNA NA NA NA No A
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TABLE 9-8, AUS-OA4W
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OiU PAISI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical -C(yEs/oCOE Rationale

Rationale CEC Rationale te/o

2,4,6-Trichlorophenol ~ (yesnA ) NAes/no NAesno)A

2,46-TDichlorophenol NA NA NA NA No A

2,4-Dimethylphenol NA NA NA NA Uncertainty B

2,4-Dinitrophenol NA NA NA NA No A

2-Chloronaphthalene NA NA NA NA Uncertainty B

2-Chlorophenol NA NA NA NA Uncertainty B
l-Methylnaphthalene NA NA NA NA NA NA~~~~~~~~~~~~~~~~~~~~~~~~~ ... . .. ...... ........... ... ..... ... ... ......... I- .. ...

2-Methylnaphthalene NA NA NA NA Yes NA

2-Methyinphtaenol NA NA NA NA No 

2-Methylphenol NA NA NA NA No A
3,3-Dichlorobenaidine NA NA NA~~~~~~~~~. .. .. .. ... . . NA. No.....A .

2-Nitroaniline NA NA NA NA No A

4,-iNitroph-ethypheolNA NA NA NA No A

4,3-Dchloro-3-enhidihen NA NA NA NA No A

4-CNloroaniline NA NA NA NA No A

4-Bhlorophenyl phenyl ether NA NA NA NA No C

4-Cehyoo--ietphenol NA NA NA NA - No A -

4-Chltroaniline NA NA NA NA No A

4-Nitorophenyl phnlehrNA NA NA NA No A

Accnahyphhenoe NA NA NA NA No A

AceNitphthlne NA NA NA NA No F

A-Nthracenol NA NA NA NA No 

Acenoa~phthene NA NA NA NA Yes A

Acenaphthyluornthn NA NA NA NA Nos F

BenzoghriapenyleNA NA NA NA NoE

Benzo(a)floanth~aene NA NA NA NA E ~e 

Bisz(2-Chlronetl ehrNA NA NA NA No A

Butylobenzylrphthalae NA NA NA N c 

Chyenzghipe yeeNA NA NA NA Nes A

DBenzo(ak)flanthraene NA NA NA NA NoE

Diet2-hylophthalatmet nNA NA NA NA Unoetit A

Dhnet-hylorpthala the NA NA NA NA No A

biluChoroispthene eterNA NA NA NA Yes F
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TABLE 9-8, AUS-OA4W
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI0 ~ ~~~~~CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Cheica COEC atinale COPE Rainl COPEC Rationale
(yes/no) ______ _____ (yes/no) _ _ _ _ _ _

Fluorene ~~~NA NA NA NA No A

Hlexachlorobenzene NA NA NA NA No A

l-lexachlorobutadiene NA NA NA NA Uncertainty B

Hexachlorocyclopentadiene NA NA NA NA No A

lIlexachloroethane NA NA NA NA No A

Indeno(l,2,3-c,d)pyrene NA NA NA NA No A

Isophorone NA NA NA NA No A

N-Nitroso-di-n-propylamiine NA NA NA NA No A

N-Nitrosodiphenylarnine NA NA NA NA No A

Naphthalene ______NA NA NA NA No F

Pentachlorophenol NA NA NA NA No A

Phenanthrene NA NA NA NA Ys 

Phenol NA NA NA NA No A

Pyrene NA NA NA NA YE 

Metals and Inorganics __ ___ ______

Aluminum NA NA NA NA Uncertainty I

Antimony________ ~~~~~~NA NA NA NA No F

Arsenic NA NA NA NA EYe ...F.. 

B~arium __ NA NA NA ~ NA No

Beryllium NA NA NA NA No A

Boron NA NA NA NA Ye 

Cadmium NA NA NA NA Ee 

Calcium NA NA NA NA Uncertainty G,1

Chromium NA A A N Ys 
Cobalt ~~~~~~~~~~~~~~~~ ~~NA NA NA NA 'e 

Copper NA NA NA NA Ee I

Cyanide, Total NA NA NA NA NA NA

Iron NA.......
Lead ~~~~~~~~~~~~~~~~~~~NA N AN

Magnesium NA NA NA NA Uncertainty G1ll

Manganese NA N AN 

Mercury NA N AN 

Nickel NA N AN 

Potassium NA NA NA NA Uncertainty G,1I

Selenium NANAAE

Silver NANANNAoA

Sodium NA NA NA NA No ______

Thallium NA N AN 

Vanadium NANAANAoF

Zinc NA N AN 

Explosives. 1,3,5-Trinitrobetizene N A NA NA No A

1,3-Dinitrohenzene --.- N ANA NA N 

URS Page 3 of 4



TABLE 9-8, AUS-OA4W
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical COPEC lRationale OPEC Rationale COPEC Rationale
.________ . . (yes/no) (yes/no) (yes/no)

2,4,6-Trinitrotoluene (TNT) NA NA NA NA No A

2,4-Dinitrotoluene NA NA NA NA No A

2,6-Dinitrotoluene NA NA NA NA Uncertainty B

2-Amino-4,6-Dinitrotoluene NA NA NA NA No A

2-Nitrotoluene (ONT) NA NA NA NA No C
_ S~~~~ ~ ~ ....... .... ... .... .. .

3-Nitrotoluene NA NA NA NA No C

4-Amino-2,6-Dinitrotoluene NA NA NA NA No C
.. .... ..... . . _. ... -- --- -. .......... .. ....

4-Nitrotoluene (PNT) NA NA NA NA No C

HMX NA NA NA NA No F

Nitrobenzene NA NA NA NA No A

Nitroglycerin NA NA NA NA NA NA
. ~ ~ ~ ~ ~ ~~~~ ~ ~ ~ ~~~~. ._. .. ... . .. .... ... . . . _

Pentaerythritol tetranitrate (PETN) NA NA NA NA NA NA

Perchloric Acid NA NA NA NA NA NA
. ............ .. .. ... .. . .. I . . _ _ _ _ _ 

RDX NA NA NA NA No A
.. . .........._ ... ... .. .....-

Tetryl NA NA NA NA No C

A -Chemical was not detected and the reporting limit does not exceed the screening concentration.

B -Chemical was not detected, but reporting limit was equal to or excceded screening concentration.

C - Chemical was not detected and there is no screening concentration.

D -Chemical was detected and was equal to or exceeded screening concentration, but did not exceed background.

E - Chemical was detected and was equal to or exceeded screening concentration and background, if applicable.

F -Chemical was detected and did not exceed screening concentration.

G - Chemical was detected, but no screening value was available.

H - Chemical was detected, but it is an essential nutrient.

I - If pI1c5.5, Aluminum is a COPEC, otherwise it is not.

J -Chemical was classified as a COPEC based on USEPA 1998 data but was not a COPEC based on SI data.

NA - Not Analyzed or not applicable.
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TABLE 9-9
AUS-OA4W - WEST SHOP AREA

CHEMICALS DETECTED ABOVE SCREENING CRITERIA AND ABOVE REFUGE BACKGROUND
(WHERE APPLICABLE)

ADDITIONAL AND UNCHARACTERIZED SITES OU SI

Chemical Drum' Soil SedimeIt Ground Surface
Sedmen Water Water

SVOCs

2-Methylnaphthalene E NA NA NA

Anthracene E NA NA NA

Benzo(a)anthracene H,E NA NA NA

Benzo(a)pyrene E NA NA NA

Benzo(b)fluoranthene HE NA NA NA

Benzo(k)fluoranthene E NA NA NA

bis(2-Ethylhexyl)phthalate E NA NA NA

Butyl benzyl phthalate E NA NA NA

Carbazole H,E NA NA NA

Chrysene E NA NA NA

Dibenzofuran E NA NA NA

Fluoranthene E NA NA NA

Phenanthrene E NA NA NA

Pyrene E NA NA NA

Metals
Antimony H NA NA NA

Arsenic H,E NA NA NA

Barium H NA NA NA

Boron E NA NA NA

Cadmium HE NA NA NA

Chromium H,E NA NA NA

Cobalt E NA NA NA

Copper E NA NA NA

Iron E NA NA NA

Mercury H,E NA NA NA

Nickel H,E NA NA NA

Selenium H,E NA NA NA

Thallium E NA NA NA

Zinc A H,E NA NA NA

Key:

D Drums were not present at this site.
NA not analyzed
H = human health screening criteria exceeded
E = ecological screening criteria exceeded
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OA4W-012 eference Result: Reference 
R no. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~USOA W00 Uie esl: efrnc Rslt Rfrec

AUS-OAWO2 UisR l:Rfrne Rsl:Rfrne0-611 
Code 21 Cd0-SI1, Code 2ft I Code 

JIS. W~jy. Unts Result: Rference Result: Reference Voaie0 anoCrn unde
Volat~~le Or ante Corn auntie AUS-0A~~w-Oo1 Unite Result: Reference Result: ReferenceesAll:yI ReUS/KS 

i iAAll VO~~~~s (duplicate) US/KS NA 211 C~~~~~~~~~~de 5ff Code 8 -B In Code 2 ft Coden Cod ~Cd
total Kylenas (dupl~~~~~~~~~~~~cate) USING a All VO~~~~~~~~~~~~~a USING NO Metals All aVO~~~~~~~~~~~~~~~s US/NGMtal ND NA R

NA Sem votie 0o Orgnic Compcounds 
NN70 - - - R R~~~~~~~~~~Aunlu, 

GKG 830Al xloks GKS N N .ISRAW.O8 ntsRsut Rfrec Rslt efrnc ceoe G•G 3
'rUGlotKG 

MS/KAnfhlG~~~ey~iur.~~aKK~~t~j~t0 3i~~/~~ US/KS 4'...~~~A. All ExpVCs US/KG NDq~w
Nip ~ ~ NDArsetnic 

5lGK .6 h~hS,h7 _______ Alr--uoMGK Al V n US/K a 4 OMtl
Metals _____ _ 

Alum__ _n_____MS/KS 
AlmiumM /K047

Aluminum MS/KG 16500 820W ML~tiiMŽL MS/KS 13 ~a Arsntimon MS/IKG 0 7,5 iih,, l easM/GN re~ SK . ItSArserrlc MG~~~/KS 103 ehl5h%.9 hSh Caic lun MjfSKS . _____ 8umM KS 1.15AmnmMGKG 9590Bru 
M/S 6.

Barium MS/K~~G 68578.6 
''Bi"'.MGK 4 TIV ___ _____ acum K 828 Arei M/G 8.hl,15h______ Calciuim MS/-K-G 620 10 ONE=t MGK 69 ____,________8____ ~~~~~~It PIGIKG -6 Crm9m SKG 9. l/SBaiu G/S 12 t alimoM/Sn0

- Chr~/iomiumf MG/KS 16.3 elliS 14.9 el/is Copper MGK 21bG___ oalhm g M-G-/KS -98 Cac.m GKG 08 Crm m S/G 7. ch___________ Iron MS/KG 181(0 ci _______ _________ capper MG/KG 6.4 Chromium MG/KS 11.7 aihI Cobalt MS/KG 7.1~&a~t 
KG 9 8 M M~iK

U~~~~~jK GIKG 6 1 ~~~~~~~~~~~~~~~~~~~~~5.7 r 6US/KG 170 C~~~~~~~ &Opper MKS/K 15.5 61 10.2 
___ rn GK 600adope GKf.8____MGIKG 24800 L 

Iran MGIKC 16700 CcpraLedleG/KG 
28. 61Coper 

G/K 3,Ur/KG 120 ~~~Lead MGAKG 1227 7.6 
______Ism___

MG/KG -2670 el 2 __0D bl 

MS/KG 130(0ciMIon MGKG 14007e

.lur. £~~~~~ ,, __________ M~~~~~~ agnesium MGKMe0m120elMG 
.7____Mnaes 

GK .UG/KG 9D ilng.M. MGIKG __ lSMantar__e 
MS/KG 1010 - el Magnesium MG1KG -1760 61Mgeim SK 7

__________ Manganese MG/KG 159 ci 339 ci .~~~~~~~~~~OF MAPNcka44JUS/KG 99 ~ I~~5 ______ - _____ OF MAP ~ S/KS Nicel MS/KG 9.3 i~5 ______1MnganeseMS/KG 12 e9 Manonese MG/S1360el
Nickel MS/~-W~ KG 7 12a 1538Ptr sM/K 2 PotassUM MMS/K 419 Nickel MS/KG -7.1 -SNcklM/K .

Potassium MS/KG 674 61 386 Selerrrlum MS/KG 0.75 el/iS Selenium MG/KS 0,93 eS/i5 Potassium MG/KSm466PPoaassmumGMG/KS6213Ali p I.. ~~~~Selenium MG/KS 0.55 teNSh 0.68 e.5hS VasdlreM/S 3 anadUm 21/G .3 Vaaou5S/G 174Vna1m GKG 1.
_____ Talflim MG/KG 0,19 NO ____n___ 

MG/KG 721t, .tn. 
wm__GKG__ MS4KG 

-Vanall-in ~ ~ ~ ~ ____ ~MS/KS 209 i4hlj,,~ 5jni 1 _____K__ Zi89nc M/S 3. icM/G 1.
All Metal _____ MG__KNA Znc MG-/KG -47.2 328 A4W 001

0A4W-002
M S/;KG 2 7 

OSCalW. Ln ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~O 
F

MS/KS 1880 
(AD'J ____________________________ 9.7 ItS 

In In~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-0L I f)I

_____ _____ 

E784500~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 740

____ 0 4W-012~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~O4-
~ - ' ~ 5 ~ * b i > 4 i / f l ~ f ~ j / 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _F O R M ERL O C A T I O N

$8 In 
El~~-Gn 

Coe 1 Cd

All 5VS Ws USK DN
Explosives~ ~ ~ ~~~~~Wrre Rslt efrnc 

oAll ExpCids 21s US/KSANORNA

Metals~-Lif

All Metals MG/KS 

Aluiminm MS/KS 7940 
T

Antimony MG/KS 0,79 -h5

Arsenic MG/KS 10.4 et~~h1.hS1,/7
Baim MS/KS -83.9 

1inSC
Born MG/KS -3. 6 i

"MM "QE MS/KG 1.9OAWA
Calcium MIG/KS 2-4000 blB61IG 

LB

Lead MS/KG 5182 
A61 

R M O M R BO L RH L

Mangansas MG/KG 700 el~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~W0 LUDR I

Vanadium MG/IKG 2816 i

TOOlm MG/KS 140

AVS-0A4W.gQ UisRsl: efrne Result: Reference 
0-i oe 2ft Code 

All -yO we U S/KS NAA ID 

W

Aluminum MS/KS -4970
_______ MG/11KS sa17 I

Aiaenic MG/KS 5.8 ht~hS,h7

M MM_ MG/KG 157
Csalcim MS/KS 1500

~~ MS/FGKG -212 .ii~ii~~__
Cobalt IMG/KS 7.8 

Iron MG/KG ~~~~~~ ~~11000 el
Lead MS/KG ~~~~ ~ ~~~~~39.3 61

Aluminlum MG/KS 8380

MKi'i6Wg4anese m3 M/K e/3~i<4'bl8 ~ ___

ArsenicMG/iS 10 21 ih ish

Born MS/IKS S t_____________________

I- CodeobiM /K 1.

All Metals I MGIKG NA~~~~~~~~~N 
AlMeal G/S AAl MtlsMSK

Alum inum IMl mi u M / S 0 0Al m nu O/ G 95 0 __ __tKlu iuGM / S 2 06l miu3M /G00 0

me, MG/KG 10.2 aI ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~_____h______ 
arumM/Kh8.Mg ne iu M G/K 2145 61_ _ _ _ _ r l. w _ _ _ _ __.e '_ _ _ __ _~M / S 8 ~ nu uuD ron MOMS _____ MSK 42>.<>< _____ ___ -6L Cd Born M/KC3d c

'~" G/KG 025i't4 lMa&l.l6MW.I 
NA'Alt 

MG/KSs42.6G A
~f~tt~.i.. .. r..~[t/4;ii u.: .f,~i $5. __________ Calciu - MG/KG 43070 A1hrminum IMO/KG 177e95 al6mM/0 1506 ope GK .
Polassium MC/KG 755 61 .~~~~~~~~~~~~~~40 G"tI M /K 4 /.4 Antimc<~7,~~ n ~oppe jMG/KG 14.635Crmu M / S 1. liS_ _ _ _Load MG/KG 1 __0 __ MGKAZn~Ai'".~Ilb<~ii .ironc MS/KS 180 atCbl GK .C) SleimM/K .9 Si ___ i /M rKG 94, irrl~

M
lr~4 ed1. opr1. l ansu SK 806

M C~agneium MG/KG 216000 
______U.__bI 17__70 YgME M G(KG 0 Ma2anee M/KG 765ci icke MGK 841iS agns0iI5 0nPtssu 

GK 5

MG/KG 234~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~GK
Gall MGIK0 0.79 ~~S/S 75 r4$tniIa _______ Vaaiu G/S 09 __ el__Nike S/G 136 n 05Potas~~~lum MS/KG 478 Zic Gif 7: ______rinosu M /G 5

Vanadium MGIKG 19.3 _______ .2 
nVanaium G/KG 1KG

Vangadium MS/KG 29.1. h_____ ZincmMS/G 59.7 6
~:itiiteiiit:&tMG/KS 0780 L2I Itt LI/Aitqb
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