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ACRONYM LIST
Crab Orchard AUS OU PA/SI Report

ACRONYM DEFINITION

3S, Mean plus three standard deviations

AN. 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-lka. 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

COI 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

i DOI 0 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

FDAP Field Director of Ammunition Plants

FFA Federal Facility Agreement

FID Flame Ionization Detector

FOLA 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 (Cyclotetramethylenetetranitramine)

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

Kow 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 PA/SI Report

ACRONYM DEFINITION

MCL Maximum Contaminant Level

MDL Method Detection Limit

MG/KG milligrams per kilogram

MG/L milligrams per litcr

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 Welt

NA Not analyzed

NA Not applicable

NAPL Non-aqueous Phase Liquid

NEC No Effect Concentration

NCP National Contingency Plan

ND Not detected

NG Nitroglycerin

NO/KG Nanograms per kilogram

NOAA National Oceanic and Atmospheric Administration

NaOH Caustic Soda

NOEC No-observed-cffect concentration

NPL National Priorities List

OD Outside Diameter

OE Ordnance and Explosives

OEW Ordnance and Explosive Waste

OFDAP Ordnance Field Director of Ammunition Plants

_U Operable Unit

PA Preliminary Assessment

PAH 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 ProtcCtion Equipment
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ACRONYM LIST
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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

RAD 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/ES 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 Trinitrotoluene

TOC Total Organic Carbon

TPH Total Petroleum Hydrocarbons

TRPH Total Recoverable Petroleum Hydrocarbons

TRV Toxicity Reference Value
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0 | ACRONYM DEFINITION

TSS Total Suspended Solids

UET Upper Effect Threshold

UG/KG micrograms per kilogram

UG/L micrograms per liter

UMGC 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

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

VOCs Volatile Organic Compounds

WAA War Assets Administration

WSA West Shop Area

WWII World War 11

WWTP Wastewater Treatment Plant 1
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SECTIONTHREE Area 2B (AUS-OA2BJ

AREA 2

Area 2, which covers a little less than one square mile, is located on the east side of Wolf Creek
Road, north of Crab Orchard Lake. Historically, Area 2 was divided into four separate areas
(2B, 2D, 2F, and 2P) based on activities at the Illinois Ordnance Plant (IOP) during World War
II (WWII). Area 2 sites and their Additional and Uncharacterized Sites Operable Unit (AUS
OU) descriptions are addressed in this volume of the report as follows (Figure 3-1):

Section 3--Area 2B- IOP Booster Load Line (AUS-OA2B),

Section 4--Area 2D-IOP Detonator Load Line (AUS-OA2D),

Section 5--Area 2F-IOP Fuse Load Line (AUS-OA2F),

Section 6--Area 2P-IOP Primer Load Line (AUS-OA2P), and

Section 7--Area 2R-Olin/Primex/General Dynamics Ordnance and Tactical Systems, Inc.
Railroad Spur (AUS-OA2R).

The entrance to Areas 2B, 2D, and 2F is located on the south side of Post Oak Road 0.3 miles
east of Wolf Creek Road. The entrance to Area 2P is located on the north side of Stringtown
Road, 0.7 miles east of Wolf Creek Road. These areas are current industrial facilities. They are
bounded by six-foot (ft) chain link fences with controlled entrances. Access is restricted by the
industrial tenant, now General Dynamics Ordnance and Tactical Systems, Inc. (GDO&TS).

AUS Original Site Designations

Three of the original sites designated in 1997 to 1999 by the United States Fish & Wildlife
Service (USFWS) as part of the AUS OU were located entirely or partly in Area 2B: AUS-0006,
AUS-007, and AUS-008.

3.1 HISTORIC SEARCH INFORMATION

3.1.1 Site Description

Originally Area 2B contained 17 buildings, although one boiler building and two testing
buildings included in Area 2B were actually closer to Area 2D.1 The original layout of Area 2B
is shown in Figure 3-2. Seven of the original buildings have been demolished over the years
including the entire southern portion of the building group.2 The current layout of Area 2B is
shown in Figure 3-3. Table 3-1 lists the buildings in Area 2B and their uses over the years.

Until the 1970s, industrial tenants at the Refuge were allowed to move existing buildings,
construct new buildings, and raze old buildings in the areas that they occupied, and often the
Refuge would not have complete records of this activity. Sometimes the new buildings were

' U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 1 (Plan No. 6544-101.62).
2 Changes to the original structure of Area 2 were observed during the site reconnaissance on April 13, 1999.
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SECTIONTHREE Area 2B AUS-OA2BI

assigned new building numbers; sometimes they were assigned a number that had been used
previously for a different building. In this report, where the same building number was used
more than once, a prefix has been added to the building number based on the tenant it was
assumed built the building (e.g., IOP Building B-2-3, UMC Building B-2-3). Prefixes are not
used when the building number is unique.

3.1.2 Operational History and Waste Characteristics

Sherwin Williams Defense Corporation, under contract with the War Department (SWDC/War
Department), operated the Booster Load Line during World War II, from 1942 through 1945.
Since the early 1950s, industrial tenants, primarily Universal Match Corporation (UMC), and
later Olin and its successors, have continuously occupied the area. In addition, the USFWS
maintained an office for their Refuge division3 in Building B-2-10 until 1956.4

UMC (later Crane/Unidynamics-Phoenix, now Crane Co.) leased buildings in this area beginning
sometime after 1952 and continuing until 1963.567 In 1963, UMC left the Refuge and moved
operations to Phoenix, Arizona.

After UMC left, several former UMC employees formed Central Technologies, Inc. (CTI),.
CTJ's operations in all of Area 2 (28, 2D, and 2F) appear to be small and short-lived. According
to a former UMC employee who also worked for CTI, Vic Modglin, CTI was initially located in
Herrin, Illinois, and moved its operations to the Refuge in 1968.8 While the main production
was apparently in Herrin at first, Refuge records indicate that in 1963 the newlT formed CTI had
also leased 5,290 square ft fom the Refuge and was interested in leasing more. At the beginning
of 1966, CTI leased 4,056 square ft and employed four people; at the end of that year it leased
8,777 square ft and employed 12.10 (It is likely that most of this employment was in Area 8. See
Section 12.). Modglin also reported that CTI occupied buildings in Areas 2B, 2D, 2F, and "9-
south."" 1 A former CTI Vice President, Thomas Throgmorton, said that he worked at the Herrin
Plant from 1963 to 1965, then was fired along with the other vice presidents. 12 Mr. Throgmorton

3 Originally US FWS had two separate divisions managing the Refuge. One was the industrial division that
managed the industrial tenant functions like the fire department and railway services. The other was the Refuge
division that managed non-industrial activities including recreational and farming leases at the Refuge.
4 Deposition of Harry Stiles, November 18, 1997, Page 23.
' Deposition of Harvey Pitt, November 19, 1997, Pages 44-46.
6Harvey Pitt, personal interview, TechLaw, Inc., 1992, Final Draft Report Site Operations/Ownership History,
Crab Orchard National Wildlife Refuge, Page B-20.
7CRO 000056. Excerpt from: Department of the Interior, Bureau of Sport Fisheries & Wildlife, Fish and Wildlife
Service, Crab Orchard National Wildlife Refuge. Narrative Report, May through August. 1963, Page 27.
8 Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report, Site Operations/Ownership History,
Crab Orchard National Wildlife Refuge, Page B-18.
9 CRO 000057. Excerpt from: Department of the Interior, Bureau of Sport Fisheries & Wildlife, Fish and Wildlife
Service, Crab Orchard National Wildlife Refuge, Narrative Report. May through August 1963, Page 28.
10 Olin, by comparison, leased over 172,000 square ft and employed 417 people at the Refuge at the beginning of
196610. CRO 000096 - Department of the Interior, Bureau of Sport Fisheries & Wildlife, Fish and Wildlife
Service, Narrative Report, 1966, Crab Orchard National Wildlife Refuge, Table No. 1.
1 l Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report, Site Operations/Ownershio History,
Crab Orchard National Wildlife Refuge, Page B-I 8. The "9-south" was either an error by Modglin or a transcription
error and should be 8-south. Area 9 was referred to as the "I" Area
12 Thomas Throgmorton, personal interview, November 9, 1999.
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SECTIONTHREE Area 2B (AUS-OA2BI

was rehired in 1968 and worked for CTI in Area 8 until they filed for bankruptcy in September
197013. CTI's two leases (one beginning in 1963 and one beginning in 1969) were cancelled in
November 1970 due to non-payment. The lease beginning in 1969 was for Area 8; presumably
the lease beginning in 1963 was for Area 2; in any case, CTI was no longer a Refuge tenant after
1970.4 Mr. John Miller, a former Olin chemist and manager, stated that CTI had a bum pad in
Area 2B. 1 5 No other information was found to confirm this.

Olin Corporation (formerly Olin Mathieson Chemical Corp.) began leasing some of the buildings
in Area 2B in 1963.16 After CTI left in 1970, Olin was the sole lessee in Area 2B until its
ordnance manufacturing division was spun off to Primex Technologies, Inc. (Primex) at the end
of 1996. In January 2001, General Dynamics Corporation acquired Primex. Primex became a
wholly owned subsidiary of General Dynamics and changed its name to General Dynamics
Ordnance and Tactical Systems, Inc. (hereafter referred to as GDO&TS).'7" 8 GDO&TS is the
current tenant in Area 2B.19 There have been several other possible tenants identified for Area 2,
but no information was found regarding the buildings they leased. Table 3-2 lists all of the
operators/lessees identified in Area 2.

3.1.2.1 Area 2B Products and Constituents

loP Products and Constituents

Boosters are secondary explosives used to "detonate material that is too insensitive to be
detonated by the relatively weak initiator or to ensure complete detonation of the main charge." 20

During World War II, boosters contained the explosive tetryl (2,4,6-tetranitro-N-methyl aniline).
Tetryl was not synthesized at the IOP; it was shipped to the facility.2 Tetryl processing on the
booster loading line included screening and blending, pressing and finally loading. It was not
determined what materials were mixed with tetryl to produce booster pellets during World War
II. One former employee reported that SWDC/War Department used mercury fulminate to

'3 Thomas Throgmorton, personal interview, November 9, 1999. Throgmorton's date of September 1970 is in
agreement with the Refuge annual report for 1970 (CRO-000 124).
14 CRO 000317. Fish and Wildlife Service, Letter to Central Technology Inc., regarding the cancellation of two
leases and one special use permit for various buildings on the Crab Orchard National Wildlife Refuge, dated
November 30, 1970.
5 Deposition of John Miller, April 9, 1998, Page 74.
16 DOI 001455 - DOI 001460. Tenth Amendment of Lease Contract No. 14-19-0008-2675, by and between Olin
Mathieson Chemical Corporation and the Bureau of Sport Fisheries and Wildlife, United States Fish and Wildlife
Service, dated November 1, 1963. Note that Tract F is referring to Area 2B.
17 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.
18 Amendment No. 13 to Building and Igloo Lease Contract No. 14-16-0003-96-579, Primex Technologies, Inc.,
effective January 29, 200 1; 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.
19 During the site reconnaissance on April 13, 1999 it was observed that the fence line for Area 2B has changed and
some of the buildings originally in Area 28 are now south of the fence. These buildings have all been razed and
only their foundations and some building debris remain.
20 Department of the Army, September 1984, Military Explosives Technical Manual, (NTIS # TM 9-1300-214),
Page 3-1.
21 Environmental Science & Engineering, Inc., Crab Orchard National Wildlife Refuge, Uncharacterized Sites
Report. dated March 9, 1992.
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22

sensitize the tetryl in the boosters produced in Area 2B. He said that he had learned this by
seeing the package of mercury fulminate being handled by an SWDC/War Department employee
and asking what its purpose was. 2 3 It is presumed that a small amount of binding agent (e.g.,
graphite, stearic acid, or magnesium stearate) was mixed with the tetryl during the screening and
blending phase of production to produce a mixture amenable to pressing into pellets or similar
grains.

UMC Products and Constituents

25,UMC leased buildings in this area beginning sometime after 1952 and continuing until 1963.
26,27 Information on UMC's production activities in Area 2B is limited. Table 3-3 provides a
general list of products manufactured at the Refuge by UMC. According to UMC's
Comprehensive Environmental Response Compensation and Liability Act of 1980 (CERCLA)
Section 104(e) response, they used buildings in Area 2B to manufacture propellants. According
to Mr. Harvey Pitt, a former UMC employee who later worked as an Olin manager, UMC
performed tetryl-pelleting operations, manufactured gas generators and delayed fuses and loaded
large explosive devices in Area 2B.2 8 According to Vic Modglin, UMC manufactured and tested
pyrotechnic devices in Areas 2B, 2D, and 2F. The pyrotechnic devices included explosive
switches, ignitors, detonators, flares, and atomic bomb burst simulators. Modglin also reported
that small amounts of isopropyl alcohol, toluene and trichloroethylene (TCE) were dumped in
Areas 2B, 2D and 2F.29

CTI Products and Constituents

As discussed above, CTI's tenure in Area 213 was brief and limited. Vic Modglin reported that
CTI manufactured and tested pyrotechnic devices in Areas 213, 2D, and 2F, as had UMC.
According to Modglin, the pyrotechnic devices included explosive switches, igniters, detonators,
flares, and atomic bomb burst simulators.3 0 CTI reportedly produced the following products at
the Refuge: pyrotechnic devices for the military, cannon net cartridges, recoilless cannon net
traps and Mark IT ground burst simulators.31 It is not known which, if any of these products were
manufactured in Area 213. Vic Modglin reported that CTI manufactured infrared flares at the

22 Thomas Throgmorton, personal interview, November 9, 1999.
23 Thomas Throgmorton, personal interview, November 9, 1999.
24 Department of the Army, September 1984, MilitarY Explosives Technical Manual, (NTIS # TM 9-1300-2 14),
Page 8-55.
25 Deposition of Harvey Pitt, November 19, 1997, Pages 44-46.
26 CRO 000056. Excerpt from: Department of the Interior, Bureau of Sport Fisheries & Wildlife, Fish and Wildlife
Service, Crab Orchard National Wildlife Refuge, Narrative Report, May through August, 1963, Page 27.
27 Harvey Pitt, personal interview, TechLaw, Inc., 1992, Final Draft Report, Site Operations/Ownership History,
Crab Orchard National Wildlife Refuge, Page B-20.
28 Deposition of Harvey Pitt, November 19, 1997, Pages 45, 76-77.
29 Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report. Site Operations/Ownership History,
Crab Orchard National Wildlife Refuge, Page B-18.
30 Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report. Site Operations/Ownership History,
Crab Orchard National Wildlife Refqpe, Page B-17.
31 CRO 000124. U.S. Department of the Interior, Bureau of Sport Fisheries & Wildlife, Fish and Wildlife Service,
Narrative Report, 1970, Crab Orchard National Wildlife Refuge, Page 44.
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Refuge which reportedly contained magnesium powder, Teflon® powder, rubber, and solvents.3 2

George Wisely, a former Olin manager and engineer, revorted that CTI manufactured infrared
flares in some buildings just east of the B Area (Area 2B).

Olin/PrimexIGDO&TS Products and Constituents

Olin has used the northern portion of Area 2B (see Table 3-1) for making various ammonium
nitrate propellant and ammonium oxalate inhibitor and insulator mixtures (see Table 3-4 for a list
of Olin propellants)Nt 354 36 A 1986 Olin map indicated explosive quantities and types located in
Area 2B buildings as well as the classification of these explosives. Table 3-lA summarizes the
information from this map.

These northernmost buildings are located closer to Area 2D process buildings than to Area 2B
buildings and are sometimes included with Area 2D buildings.

3.1.2.2 Area 2B Processes and Operations

This section discusses Area 2B processes and operations during the IOP and Olin eras, building-
by-building. UMC and CTI are the principal tenants discussed in this introductory section.
Where there is building-specific information available for other tenants, it is also included.

UMC was reported to have occupied Area 2B from 1952 through 1963, as discussed above. 38

They may or may not have occupied all of the buildings in Area 2B at that time. UMC
reportedly manufactured propellants, gas generators and delayed fuses; they also had a tetryl
pelleting operation and loaded large explosive devices in Area 2B. A general list of UMC
products manufactured at the Refuge is found in Table 3-3.

The specific locations of CTI's processes and operations in Area 2B were not determined.

Building B-2-1

During IOP operations, tetryl pellets were made in the B Area by compressing the blended tetryl
into shape using a press machine. The pellets were then transferred from Building B-2-5 (Tetryl
Pelleting Rest House) to Buildings B-2-1 and B-2-2 (Assembly Pack and Shipping Buildings)3 9

32 Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report, Site Operations/Ownersip flistory,
Crab Orchard National Wildlife Refuge, Page BN-18.
3 Deposition of George Wisely, June 28, 1999, Page 99.
34 Rudy Okolski, personal interview, June 30, 1999.
35 Paul Moore, personal interview, July 14, 1999.
36 PRI-016328 - PRI-016329. Olin inter office memo entitled B-2-13 and B-2-15 Cleanup Operations, dated April
27, 1983.
37 This may be done because the majority of solid propellant assembly operations are in Area 2D.
3S CRO 000056. Excerpt from: Department of the Interior, Bureau of Sport Fisheries & Wildlife, Fish and Wildlife
Service, Crab Orchard National Wildlife Refuge, Narrative Report. May through August, 1963, Page 27.
39 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I Section 5 Page 15 (Plan No. 6544-101.34), Part I Section 8 Page 1, and Part 11 Section 4
Sheet 7.
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for loading into booster sleeves and subsequent distribution to the loading lines for insertion into
bombs and pancake mines, as appropriate. 041,42 There were ten presses in Building B-2-1. 43

A former UMC employee reported that Buildings B-2-1, B-2-2, and B-2-6 were all involved in
the loading of PETN [pentaerythritol tetranitrate] in various devices.4 4 A 1960 aerial photograph
of the area (during UMC's tenure) identified an unusual ground scar to the west of Building B-2-
1. 45 The cause of the scar was not determined and the scar was gone by 1965.

In 1975, Olin reportedly used Building B-2-1 for machining operations and a quality assurance
laboratory. 46' 47 George Wisely stated that solvents were used in the quality control laboratory.48
According to one Olin internal memorandum, there was a sump associated with this laboratory in
1981. 49 Paul Moore, a former Olin employee, stated that some of the Light Antitank Weapon
(LAW) production took place in Building B-2-1. °

This building had a boiler that was blown down daily.5' Blow down from a boiler is water from
the boiler that is occasionally released through a valve. Heavy metals contamination is possible
in the area of the boiler blow down. There were six chemicals or materials Olin periodically
added to the water in the boilers: phosphate, alkaline solution, sulphite, ammonia, zeolite and salt
brine.52

In a 1985 Olin air source inventory document, a trichloroethane vapor degreaser was noted at the
southern end of the Building B-2- 1. 

In May 1988, Olin reported that Building B-2-1 was used as an Office Building.5 5 There were
inert Apilas anti-tank rockets stored in the ballroom area at this time.56

40 All information on the manufacturing process for tetryl boosters was determined from the logical order of
manufacture and the Booster Loading Line plan documents from the 1944 Facilities Inventory.
41 Deposition of Harvey Pitt, November 19, 1997, Pages 46-47.
42 Department of the Army, September 1984, Military Explosives Technical Manual, (NTIS # TM 9-1300-214),
Page 8-55.
43 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part III Section 2 Page 5.
44 Thomas Throgmorton, personal interview, November 9, 1999.
45 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion. Illinois, Page I and Figure 2. The Entech reports analyze historic aerial overflight
photographs of industrial areas at the Refuge, from 1943 to 1993 (except in Area 2, which was analyzed from 1960-
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).
46 Paul Moore, personal interview, July 14, 1999.
47 PRI-002647. 1975 Safety Performance Technical Systems Operation, Marion, Illinois, from the Olin files
collection.
48 Deposition of George T. Wisely, July 15, 1999, Page 17 with Exhibit 22.
49 PRJ-0 16249. Olin inter office memo entitled TSO Water Discharges, dated March 18, 1981.
50 Paul Moore, personal interview, July 14, 1999.
5 PRI-016297 - PRI-016298. Olin inter office memo entitled Water Discharges, dated February 12, 1982, Pages I
and2.
52 PRI-0 16299. Olin inter office memo entitled Water Discharges, dated February 12, 1982, Page 3.
53 DPRA Document No. 00026949/PRI-006609. Olin, 1985 Air Source Inventory/OP/Marion/RC, dated October 7,
1985, Page 00001.
54 DPRA Document No. 00026963/PRI-00663 1. Olin, Attachment 13 as part of 1985 Air Source
Inventory/OP/Marion/RC, dated October 7, 1985.
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Primex leased Building B-2-1 from 1997 to 2001 for cold storage.5 7 GDO&TS is the current
tenant. 58

Building B-2-2

During IOP operations, tetryl pellets were made in the B Area by compressing the blended tetryl
into shape using a press machine. The pellets were then transferred from Building B-2-5 (Tetryl
Pelleting Rest House) to Buildings B-2-1 and B-2-2 (Assembly Pack and Shipping Buildings)5 9

for loading into booster sleeves and subsequent distribution to the loading lines for insertion intosus0uettoth1oain ins2o 63
bombs and pancake mines as appropriate.61,62 There were two presses in Building B-2-2.

A former UMC employee reported that Buildings B-2-1, B-2-2, and B-2-6 were all involved in
the loading of PETN in various devices.64

An explosion in 1968 reportedly destroyed building B-2-6.65 In his deposition, Harvey Pitt said
that CTI "completely obliterated" Building B-2-2 or B-2-6 and one person was killed 66. This
would indicate that CTI likely manufactured or handled explosives in this building.

Olin used Building B-2-2 as an inert storage warehouse. 67'68 In May 1988, Olin reported that
Building B-2-2 was used for Propellant Storage.69 In 1985, Olin likely housed up to 100,000
pounds of explosives in this building.70

Primex leased Building B-2-2 from 1997 to 2001 for cold storage.7 ' GDO&TS is the current
tenant.72

" PRI-009228. Olin inter office memo entitled StaffSafety Audit, dated May 25, 1988.
56 PRI-009228. Olin inter office memo entitled StaffSafety Audit, dated May 25, 1988.
57 DPRA Document No. 00007524. Building and Ialoo Lease Contract No. 14-16-0003-96-579 by and between U.S.
Fish and Wildlife Service and Primex Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
58 Industrial Tenant Roster - March 200 l. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
59 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I Section 5 Page 15 (Plan No. 6544-101.34), Part 1, Section 7, Page 15, Part 1 Section 8
Page 1, and Part 11 Section 4 Sheet 7.
60 All information on the manufacturing process for tetryl boosters was determined from the logical order of
manufacture and the Booster Loading Line plan documents in the 1944 Facilities Inventory.
61 Deposition of Harvey Pitt, November 19, 1997, Pages 46-47.
62 Department of the Army, September 1984, Military Explosives Technical Manual, (NTIS # TM 9-1300-214),
Page 8-55.
63 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part III Section 2 Page 6.
"4 Thomas Throgmorton, personal interview, November 9, 1999.
65 U.S. Department of the Interior, Bureau of Sport Fisheries & Wildlife, Fish and Wildlife Service, Narrative
Report, 1968, Crab Orchard National Wildlife Refuge, Page 54.
66 Deposition of Harvey Pitt, November 19, 1997, Page 154.
67 PRI-002647. 1975 Safety Performance Technical Systems Operation. Marion. Illinois, from the Olin files
collection.
68 Deposition of George T. Wisely, July 15, 1999, Pages 13- 14 with Exhibit 22.
69 PRI-009228. Olin inter office memo entitled StaffSafety Audit, dated May 25, 1988.
70 DPRA Document No. C002 156. Olin Ordnance Products, Quantity/Distance B-Area Map, Drawing No. 6020063,
dated June 1985.
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loP Building B-2-3

IOP Building B-2-3, a Detonator Service Magazine, was originally east of Building B-2-2.73 The
building was later moved to a location between Buildings B-2-1 and B-2-2, just north of
Building B-2-2.

According to an original IOP map of Area 2B containing notes by Refuge personnel, lOP
Building B-2-3 was noted as "moved - salvaged" 74 to an unidentified location, sometime before
1960.7

UMC Building B-2-3

UMC Building B-2-3 (Figure 3-3) appeared in Area 2B before 1960,76 likely placed there by
UMC since it was not one of the original IOP buildings and UMC was the only other tenant in
this area before 1960.

Refuge information indicates that Building P-1-4 was moved from Area 2P to the location
between Building B-2-1 and B-2-2.77'7 8 Therefore, it is likely that former Building P-1-4 is
UMC Building B-2-3. This building appeared in Area 2B sometime between 1951 and 1960.79

In 1985, Olin noted a boiler was located in Building B-2-3.80 In May 1988, Olin reported that
there was a boiler house present on site between Buildings B-2-1 and B-2-2, however they did
not specify the building number. It is assumed that this reference is to UMC Building B-2-3
since this building is still on site in this area.

7' DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between U.S.
Fish and Wildlife Service and Primex Technologies, Inc., 8820 Route 148, Marion. Illinois 62959, Pages 1-2.
72 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
73 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I Section 5 Page 15 (plan no. 6544-101.34) and Part II Section 4 Sheet 7.
74 Original lOP Plan No.6544-101.34, last revision, December 9, 1945 with later notations added by Refuge
personnel. The notations recorded some information about leases, building uses, and buildings that were removed or
destroyed.
75 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 2.
76 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 2.
77 Original TOP Plan No.6544-101.34, last revision, December 9, 1945 with later notations added by Refuge
personnel. The notations recorded some information about leases, building uses, and buildings that were removed or
destroyed.
78 Undated USFWS map of Area 2-B with notations added by Refuge personnel. The notations recorded some
information about leases, building uses, and buildings that were removed or destroyed.
79 1951 aerial photograph from the National Archives and Records Administration, College Park, Maryland; and,
1960 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.).
80 DPRA Document No. 00026949/PRI-006609. Olin, 1985 Air Source Inventory/OP/Marion/RC, dated October 7,
1985, Page 00002.

PRI-009228. Olin inter office memo entitled Staff Safety Audit, dated May 25, 1988.
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Primex leased Building B-2-3 from 1997 to 2001. This building is either a ramp, hallway, utility
system, or boiler room, not used as part of manufacturing or cold storage. 82

GDO&TS is the current tenant in this building.83

lOP Building B-2-4

IOP Building B-2-4 was originally northeast of Building B-2-1 and was used as a Detonator
Service Magazine.84 This building appears to have been razed before 1960.85

Olin Building B-2-4

Olin referenced a Building B-2-4 that contained a boiler, but the location was not determined.86

Building B-2-5

Building B-2-5 was designated on IOP drawings as a Tetryl Pelleting Rest House.87 Tetryl
pellets, which were pressed in Building B-2-6 (Tetryl Pelleting Building), were then brought to
Building B-2-5 prior to taking them to Buildings B-2-1 and B-2-2 for loading into booster
sleeves. Building B-2-5 had three Pellet Rest Rooms that were separated by 1-ft thick concrete
walls, 88 for explosion control.

Olin occupied Building B-2-5 from at least 196389 to 1982.90 From 1963 to 1971, Olin used
Building B-2-5 for materials storage, laboratory testing, and for the production of magnesium-
Teflon flares, resulting in teflon and magnesium contamination in the building.9 ' The building

82 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between U.S.
Fish and Wildlife Service and Primex Technologies, Inc., 8820 Route 148. Marion, Illinois 62959, Pages 1, 2, and
10.
83 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
84 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I Section 5 Page 15 (plan no. 6544-101.34) and Part II Section 4 Sheet 7.
85 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Reftie, Marion, Illinois, Figure 2.
8

6 DPRA Document No. 00015583/PRI-006598. Olin-Marion Wastewater Discharges/Sources: Group A Status
Report 11 November 1985.
87 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I Section 5 Page 15 (plan no. 6544-101.34), Part I Section 8 Page 1, and Part II Section 4
Sheet 7.
88 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I Section 8 Page 19.
89 D00 003443. Olin Corporation, Petition for Variance, State of Illinois, Pollution Control Board Olin Comoration,
A Virginia Corporation, Petitioner, vs. The State of Illinois. Environmental Protection Agency. Respondent, dated
July 14, 1981, Page 3.
90 DOI 001627. Amendment No. 2 to Building Lease Contract No. 14-16-0003-81-526, Olin Coporation, dated
May 1, 1982.
91 DOI 003443. Olin Corporation, Petition for Variance. State of Illinois. Pollution Control Board, Olin Corporations
A Virginia Corporation, Petitioner, vs. The State of Illinois. Environmental Protection Agency, Respondent, dated
July 14, 1981, Page 3.
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also contained equipment used in propellant production that was contaminated with
nitroglycerin, nitrocellulose, ammonium perchlorate and other pyrotechnic components. 92

Olin petitioned for and received a variance to burn Building B-2-5 and its contents. The burning
which was performed on April 21, 1 9 8 2 93'94 involved the use of black powder and possibly fuel
oil, and some materials were flashed on the ground on both the north and east sides of the
building. 95 As observed during the site reconnaissance, a small building (Building B-2-20) was
constructed on the concrete foundation of Building B-2-5.

Building B-2-6

During the lOP era, after the booster components were mixed in Building B-2-8 (Tetryl Screen
and Blend Building), the blended tetryl was brought into Building B-2-6 (Tetryl Pelleting
Building)9 6 for pressing. The Tetryl Pelleting Building (Building B-2-6) was a long
compartmentalized building with five pellet and press areas that were separated by 12-inch thick
concrete walls9 7 for explosion control. Tetryl pellets were made by compressing the blended
tetryl into shape using press machines. There were twelve presses located in this building. 98

According to Mr. Harvey Pitt, UMC used Building B-2-6 for the loading of large explosive
devices (one device was described as containing 75 pounds (lbs) of Trinitrotoluene (TNT))
because of its structure and remoteness.9 9 These devices contained TNT, barytol and tetryl."'0

UMC performed tetryl-pelleting operations in Building B-2-6.101 In addition, UMC used melting
and casting processes on baratol (barium nitrate and TNT mixture) in Building B-2-6.102 A
former UMC employee reported that Buildings B-2-1, B-2-2, and B-2-6 were all involved in the

92 DOI 003443. Olin Corporation, Petition for Variance. State of Illinois, Pollution Control Board, Olin Corporation,
A Virginia Coorpration. Petitioner, vs. The State of Illinois, Environmental Protection Agency. Respondent, dated
July 14, 1981, Page 3.
93 DOI 003441 - DOI 003457. Olin Corporation, Petition for Variance. State of Illinois, Pollution Control Board.
Olin Corporation, A Virginia Corporation. Petitioner, vs. The State of Illinois. Environmental Protection Agency.
Respondent, dated July 14, 1981, and attached Exhibits A and B.
94 DOI 0003403. Olin, Letter to EPA regarding the burning of Buildings B-2-5, B-2-8, and an open burn located at
the test range facility, dated May 24, 1982.
95 PRI-017530 - PIR-0 17531. Olin, Standard Operating Procedure, Special Procedure - Opening Burning CTI and
Pits, dated August 4, 1981, Pages 2-3.
9 6 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I Section 5 Page 15 (plan no. 6544-101.34), Part I Section 7 Page 16, Part I Section 8
Page 1, and Part II Section 4 Sheet 7.
97 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I Section 8 Page 20.
98 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part III Section 2 Page 6.
99 Deposition of Harvey Pitt, November 19, 1997, Page 46.
100 Deposition of Harvey Pitt, November 19, 1997, Page 46.
tOt Deposition of Harvey Pitt, November 19, 1997, Page 46.
102 Deposition of Harvey Pitt, November 19, 1997, Page 46.
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loading of PETN in various devices. 103 Another former employee reported that Building "B-26"
was used to detonate explosives and measure the parameters.' 0 4

An explosion in 1968 reportedly destroyed building B-2-6.' 05 In his deposition, Harvey Pitt said
that CTI "completely obliterated" Building B-2-2 or B-2-6 and one person was killed' 06 . This
would indicate that CTI likely manufactured or handled explosives in this building. Thomas
Throgmorton also reported that a man was killed in an explosion in Building B-2-6.10

It was not determined if Olin used Building B-2-6. This building appears to be partially razed in
a 1971 aerial photograph, apparently the result of the 1968 explosion. Five compartments are
clearly visible in the aerial photograph, which are presumably the five pellet and press areas that
were separated by 12-inch thick concrete walls.'0 8

Building B-2-7

Building B-2-7 was an IOP Blended Tetryl Rest House.109 The tetryl came to this building from
Building B-2-8 where it had been blended. From the Blended Tetryl Rest House, it went to the
Tetryl Pelleting Building (Building B-2-6).

There were no Olin operations identified during the historic records search for Building B-2-7.
The building appeared to be present on site in 1980, but has since been removed. 110

Building B-2-8

During the IOP operations, tetryl and other components (such as binders) presumably were
brought from Building B-2-9 (Tetryl Service Magazine) into Building B-2-8 (the Tetryl
Screening & Blending Building),' 11 as needed. The tetryl was screened using a sifter'1 2 on the
second floor, 113 and then the booster components were mixed together in a powder blender'' 4

103 Thomas Throgmorton, personal interview, November 9, 1999.
104 Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report, Site Operations/Ownership History,
Crab Orchard National Wildlife Refuge, Page B-17. Note that there is no Building B-26; Modglin presumably said
"Building Bee-two-six" and it was recorded as B-26 rather than B-2-6.
'0s U.S. Department of the Interior, Bureau of Sport Fisheries & Wildlife, Fish and Wildlife Service, Narrative
Report, 1968. Crab Orchard National Wildlife Refuge, Page 54.
106 Deposition of Harvey Pitt, November 19, 1997, Page 154.
107 Thomas Throgmorton, personal interview, November 9, 1999.
108 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 3.
109 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I Section 5 Page 15 (plan no. 6544-101.34), Part II Section 4 Sheet 7.
1 10 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 4.
1 1 1 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I Section 5 Page 15 (plan no. 6544-101.34), Part 1 Section 7 Page 16, Part I Section 8
Page 1, and Part II Section 4 Sheet 7.
112 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part III Section 2 Page 6.
113 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois,Part III Section I Page 20.
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located on the first floor of this building (Building B-2-8).11 5 Mixing operations were controlled
* from an adjacent building (Building B-2-16 - Tetryl Screen Control Building), since the mixing

operations were dangerous.

Olin occupied Building B-2-8 from at least 1960116 to 1982.117 From 1960 to 1963, Olin
manufactured items containing Composition B (40% TNT / 60% RDX [Royal Demolition
Explosive]) in this building; and from 1963 to 1971, Olin used Building B-2-8 to manufacture
magnesium-teflon flares - all of which resulted in the building being contaminated with teflon,
magnesium, TNT, RDX, and Composition B." l 8

Olin petitioned for and received a variance to burn Building B-2-8 and its contents. The burning
which was performed on April 13, 1982, 1'120 involved the use of black powder and fuel
oil. 2'According to Mr. Richard Altekruse, a former engineer and manager for Olin, this building
was burned down with the approval of USFWS.' 22

loP Building B-2-9

During the IOP era, purchased tetryl was unloaded and stored in Building B-2-9 (Tetryl Service
Magazine). 123

According to Refuge personnel, Building B-2-9 was moved to the Refuge boat dock.' 24

According to aerial photographic interpretation, this building was moved sometime prior to
1960.125

114 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale Illinois, Part III Section 2 Page 6.
"' U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I Section 8 Page 21 and Part III Section I Page 20.
116 DOI 003444. Olin Corporation, Petition for Variance, State of Illinois, Pollution Control Board, Olin
Corporation, A Virginia Corporation, Petitioner, vs. The State of Illinois. Environmental Protection Agengv.
Respondent, dated July 14, 1981, Page 4.
117 DOI 001627. Amendment No. 2 to Building Lease Contract No. 14-16-0003-81-526, Olin Corporation, dated
May 1, 1982.
' I DOI 003444. Olin Corporation, Petition for Variance. State of Illinois, Pollution Control Board, Olin
Corporation, A Virginia Corporation, Petitioner, vs. The State of Illinois, Environmental Protection Agency,
Respondent, dated July 14, 1981, Page 4.
119 DO1 003441 - DOI 003457. Olin Corporation, Petition for Variance. State of Illinois, Pollution Control Board,
Olin Corporation, A Virginia Corporation, Petitioner, vs. The State of Illinois, Environmental Protection Agency,
Respondent, dated July 14, 1981, and attached Exhibits A and B.
120 DOI 0003403. Olin, Letter to EPA regarding the burning of Buildings B-2-5, B-2-8, and an open burn located at
the test range facility, dated May 24, 1982.
121 PIR-017531. Olin, Standard Operating Procedure. Special Procedure - Opening Burning CTI and Pits, dated
August 4, 1981, Page 3.
122 Richard Altekruse, personal interview, July 14, 1999.
123 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 15 (plan no. 6544-101.34) and Part 11 Section 4 Sheet 7.
124 Original IOP Plan No.6544-101.34, last revision, December 9, 1945 with later notations added by Refuge
personnel. The notations recorded some information about leases, building uses, and buildings that were removed or
destroyed.
125 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 2.
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Thomas Throgmorton, a former UMC engineer, reported that UMC used the pad at the former
building B-2-9 as a burning pad where they burned ignitable wastes and products which failed
QA/QC inspections. At one point UMC had an explosion on the bun pad that scattered debris
for approximately one hundred yards around the burn pad. This debris had to be picked up by
hand. 166During CTI's operations in Area 2B, they reportedly operated their own burning pad at
the bottom end of Area 2B.12 7 It was probably the same burn pad (Building B-2-9) that was
previously used by UMC. The 1960 through 1971 aerial photographs showed some ground
scarring around this foundation, 128 which may have resulted from burning activities.

The aerial photographs also identified a small pond, southwest of former Building B-2-9. The
pond shrank considerably between 1960 and 1971, and was dry in the 1980 aerial photograph.

Olin Building B-2-9

This building was built at the previous location of IOP Building B-2-4, sometime between 1971
and 1980129. In 1985, Olin used this building for residual chemical storage.' 30

Olin Building B-2-9 was shown on a map of Area 2B in a 1996 Primex document on emergency
procedures.' ' The same document listed Building B-2-9 as an area where hazardous wastes are
accumulated on-site for less than 90 days.

Lease records indicate that Primex leased a Building B-2-9 from 1997 to 2001 for cold
storage.132 The location of this building has not been determined.

GDO&TS is the current tenant in Building B-2-9.13 3

Building B-2-10

Building B-2-10 was designated on IOP drawings as the Change House for Area 2B. 134 Wash
waters from this building may have contained explosives/organic solvent residues. Wash waters
from this building either drained into the sewer system or into drainage ditches that were located
nearby the building.

126 Thomas Throgmorton, personal interview, November 9, 1999.
127 Deposition of John Miller, November 19, 1997, Page 74.
128 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion Illinois, Figures 2 and 3.
129 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figures 3 and 4.
130 DPRA Document No. C002 156. Olin Ordnance Products, Quantity/Distance B-Area Map. Drawing No.
6020063, dated June 1985.
31 DPRA Document No. 00015017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures, Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996, Pages 12 and 15.
132 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc.. 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
133 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
134 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I Section 5 page 15 (plan no. 6544-101.34), Part I Section 8 Page 2, and Part II Section 4
Sheet 7.
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As noted above, the USFWS maintained an office for their Refuge division'3 5' 13 6 in Building B-
2-10 from at least 1949137 to 1956.138 This building was also used for grain storage in 1949.139

Vic Modglin, reported that UMC burned scraps from explosives on a concrete pad behind
Building "B-2 1 0.,,14o

Olin has used Building B-2-10 (former IOP Change House) as an administration building.' 4t14 2

Primex leased Building B-2-10 from 1997 to 2001 for cold storage.' 43 GDO&TS is the current
tenant in this building.'44

Building B-2-11

Building B-2-11 was the IOP Timekeepers Building for Area 2B.145

E-Bee Business Systems Company began leasing Building B-2-11 in December of 1949146 and
they continued leasing it through September of 1953.147 They used this building for
manufacturing office supplies.' 4 8

This building was razed in 1982.

'35 Originally US FWS had two separate divisions managing the Refuge. One was the industrial division that
managed the industrial tenant functions like the fire department and railway services. The other was the Refuge
division that managed non-industrial activities including recreational and farming leases at the Refuge.
136 Deposition of Harry Stiles on November 18, 1997, Page 23.
137 DPRA Document No. 00009059. CONWR, Lease Data and Income Pertaining to Industrial Unit, Crab Orchard
National Wildlife Refuge, dated April 12, 1949.
138 Deposition of Harry Stiles on November 18, 1997, Page 23.
139 DPRA Document No. 00009059. CONWR, Lease Data and Income Pertaining to Industrial Unit, Crab Orchard
National Wildlife Refuge, dated April 12, 1949.
140 Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report-Site Operations/Ownership History,
Crab Orchard National Wildlife Refuge, Page B-18. Note that there is no Building B-2 10; Modglin presumably said
"Building Bee-two-ten" and it was recorded as B-2 10 rather than B-2- 10.
141 Deposition of Charles Funk, April 9, 1998, Page 14.
142 PRI-002647. 1975 Safety Performance Technical Systems Operation, Marion, Illinois, from the Olin files
collection.
143 DPRA Document No. 00007524. Buildingand Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc., 8820 Route 148. Marion, Illinois 62959, Pages 1-2.
144 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
14" U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I Section 5 page 15 (plan no. 6544-101.34), Part I Section 8 Page 2, and Part II Section 4
Sheet 7.
146 DPRA Document No. 00009075. Undated Refuge lease information document showing new leases up until
10/1/49, from the CONWR files.
147 CRO 000211. Crab Orchard National Wildlife Refuge Industrial Unit, March 18, 1955; Analysis of Industrial
Tenants Employing Labor.
148 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.
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lop Building B-2*12

Building B-2-12 was the IOP Boiler House for Area 2B.W 9 Initially, there were two coal-fired
boilers located in this building and a blow-off basin was located along the north side of the
building.'5 0 The original IOP plans do not identify any underground storage tanks (USTs)
associated with this boiler house. 151

This building was razed before 1960.152 Sometime between 1960 and 1965, an aboveground
storage tank (AST) was constructed in this area153 and it was reported to contain fuel. A berm
surrounds the fuel AST.

Olin Building B-2.12

Olin Building B-2-12 is located just east of Building B-2-1. In 1997, Primex assumed Olin's
lease for this building which is either a ramp, hallway, utility system, or boiler room, and is not
used as part of manufacturing or cold storage. 154 GDO&TS is the current tenant. 155

Building B-2-13

Building B-2- 13 was the IOP Central Test Building. 156 The southernmost portion of the building
contained a Detonator Test-Sensitivity Test Room, a Detonator and Booster Preparation Room,
and a Chronograph Test & Specific Gravity Test Room.' 57 The northernmost portion of the
Building (the T-shaped portion) contained a Disassembly Room, a Jolt & Jumble Preparation
Room (in the center of the T-shape), and six Jolt and Jumble Rooms. 158

149 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I Section 5 page 15 (plan no. 6544-101.34), Part I Section 7 Page 17, Part I Section 8 Page
1, and Part II Section 4 Sheet 7.
5° U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I Section 8 Page 22.
151 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I Section 8 Page 22.
152 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 5. The 1960 aerial photograph shows Building B-2-12 included in Area
2D. However, this building is included in Area 2B.
153 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figures 5 and 6. The 1960 and 1965 aerial photographs show Building B-2-12
included in Area 2D. However, this building is included in Area 2B.
1
54 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between

U.S. Fish and Wildlife Service and Primex Technologies, Inc., 8820 Route 148. Marion, Illinois 62959, Pages 1, 2,
and 10.
'15 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
156 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I Section 5 page 15 (plan no. 6544-101.34), Part I Section 8 Page 1, and Part 11 Section 4
Sheet 7.
157 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I Section 8 Page 23.
158 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale Illinois., Part I Section 8 Page 23.
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SECTIONTHREE Area 2B IAUS-OA201
In 1977, Olin stored ammonium nitrate and guanidine nitrate in Building B-2-13 and also used
hexane in this building.'59 At that time, Olin planned to remove a 50-gallon mixer from Building
B-2-13 and install a new mixer at a location 130 ft from the building.16 0 At the same time they
planned to discontinue chemical storage at Building B 2-13.l6i Rudy Okolski, a former Olin
employee, reported that hexane was stored in a 500-gallon "sphere" behind B-2-13, which was
still in use at the time of the interview in 1999. It was used to "gel down" c-rubber for use as a
binder. 162

Olin also used Building B-2-13 for making various ammonium nitrate propellants such as
OMAX propellant. 63 164'165 A 1985 Olin report listed receipt of 44,000 pounds of ammonium
nitrate being unloaded at B-2-13. 166 Table 3-4 lists the constituents used to make various
ammonium nitrate propellants. This building is located closer to Area 2D process buildings than
it is to the 2B area and it is sometimes included with Area 2D buildings.

Olin stored guanidine nitrate in B-2-13.1672168 This oxidizer' 6 9 was used by Olin in their gas
generator program and was a constituent in many of Olin's propellant mixes, including
oMAx'7l.

In 1984, Bay A of this building contained a 200-gallon mixer for gas generator propellant. 17 2

Bay B was used for material preparation for raw materials of gas generator propellants
(ammonium nitrate, ammonium oxalate, and guanidine nitrate). 17 3 The materials were ground
with a hammer mill to reduce the size.174 Bay B contained three floor drains that would have
received wash waters containing ammonium nitrate dust.' 75 These floor drains in this building

1
5 9 PR1-006700. Olin inter office memo entitled B-2-13 Suggested Hazard Corrections (Ref N.J Wilkaitis - Hazard

Analysis 12-20-76), dated April 18, 1977, Page 2.
160 PRI-006699, PRI-006704, and PRI-006705. Olin inter office memo entitled B-2-13 Suggested Hazard
Corrections (Ref N.J Wilkaitis - Hazard Analysis 12-20-76), dated April 18, 1977, Page I and attached maps.
161 PRI-006703. Olin inter office memo entitled B-2-13 Suggested Hazard Corrections (Ref N.J. Wilkaitis - Hazard
Analysis 12-20-76), dated April 18, 1977, Page 4.
162 Rudy Okolski, personal interview, June 30, 1999.
163 Rudy Okolski, personal interview, June 30, 1999.
164 Paul Moore, personal interview, July 14, 1999.
165 PRI-01 6328. Olin inter office memo entitled B-2-13 and B-2-15 Cleanup Operations, dated April 27, 1983, Page
1.
166 DPRA Document No. 0001 2470/PRI-00303 1. Olin, Receiving Report for 44,000 (880 bags) of ammonium
nitrate being unloaded at B-2-13, dated November 1, 1985.
167 DPRA Document No. 0001 5520/PRI-006700. Olin, Inter Office Memo entitled "B-2-13 Suggested Hazard
Corrections," dated April 18, 1977, Page 2.
16S DPRA Document No. 00011698/PRI-012444. Olin Defense Systems Ordnance, Receiving Report for guanadine
nitrate, dated July 20, 1987.
1

6 9 DPRA Document No. 00012338/PRI-003617. Olin Corporation, Hazardous Material Shipping Manifest for
Intra-Plant Transfer, Rev. E 5/83, Page 2.
170 DPRA Document No. 0001 1723/PRI-012463. Olin, Letter to Hummel Chemical Company regarding Olin's
purchase of guanidine nitrate, dated July 16, 1987.
17' DPRA Document No. 00026520/PRI-0 16329. Olin, Inter Office Memo entitled B-2-13 and B-2-15 Cleanup
Operations, dated April 27, 1983, Page 2.
172 PRI-016713. Olin Corporation, Wastewater Point Source Survey Report, Final Draft, 11 September 1984.
173 PRI-016713. Olin Corporation, Wastewater Point Source Survey Report. Final Draft, 11 September 1984.
74 PRl-0 16713. Olin Corporation, Wastewater Point Source Survey Report, Final Draft, 11 September 1984.

175 PRI-016717. Olin Corporation, Wastewater Point Source Survey Report, Final Draft, II September 1984.
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were closed in 1985.176 In Bay C, N-28 propellant for the Sidewinder and Paveway Gas
Generators was sent through a knife mill for granulation. 177 Propellants for Trident IA and IIA,
Minuteman and MX were previously handled in this building.17 1 In 1985, Olin likely housed up
to 26,000 pounds of explosives and 20,000 pounds of oxidizers in this building. 1791n the Olin mix
buildings in Area 2B (Buildings B-2-13 and B-2-15), the standard cleaning procedure for a
number of years was to wash down the mixer bays every Friday afternoon using a hose and a
mop and allowing the wash waters to flow out the doors to the surrounding grounds. '80,81 In
previous Olin documents, it was reported that outside of Building B-2-13, propellant was evident
both north and east of the building with up to 4 inches of propellant near the north exit door. 182

By January 1986, the landscape around this building was changed so that rainwater flowed away
from the building.' 83 In May 1987, waste explosives (scrap) that were generated in Building B3-
2-13, were staged/accumulated at any available location near the dock area.184

Primex leased Building B-2-13 from 1997 to 2001 for manufacturing purposes, 85 aand also as an
area where hazardous wastes were accumulated on-site for less than 90 days.' 86

GDO&TS is the current tenant. 187

loP Building B-2-14

Building B-2-14 was designated on IOP drawings as the Fragmentation Test Building.

This building was razed prior to 1960. 188 The Entech aerial photograph interpretation for 1960
identified the former location of IOP Building B-2-14 as a possible open storage area. Sometime

176 PRI-006598. Olin Corporation. Olin-Marion Wastewater Discharges/Sources: Group A, Status Report, dated

November 11, 1985.
177 PRI-0 16713. Olin Corporation, Wastewater Point Source Survey Report. Final Draft, 11 September 1984.
178 PRI-0 16713. Olin Corporation, Wastewater Point Source Survey Report. Final Draft. I 1 September 1984.
179 DPRA Document No. C002156. Olin Ordnance Products, Quantity/Distance B-Area Map, Drawing No.
6020063, dated June 1985.
180 Paul Moore, personal interview, July 14, 1999.
181 PRI-016328 and PRI-016329. Olin inter office memo entitled B-2-13 and B-2-15 Cleanup Operations, dated
April 27, 1983, Pages 1 and 2.
182 PRI-0 16329. Olin inter office memo entitled B-2-13 and B-2-15 Cleanup Operations, dated April 27, 1983, Page
2.
183 PRI-016549. Olin-Marion Wastewater Discharges/Sources: Group A, Status Rport, dated January 16, 1986.
184 PRI-016553. Olin inter office memo entitled RequestforAssistance, 1.) B-2-13 Scrap, 2.)DArea Sumps, dated
May 1, 1987, Page 1.
185 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc.. 8820 Route 148. Marion, Illinois 62959, Pages 1-2.
186 DPRA Document No. 000 1 5017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures, Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996, Pages 12 and 15.
187 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
'" Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 5. The 1960 aerial photograph shows the location for lOP Building B-2-14
included in Area 2D. However, this building is included in Area 2B.
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between 1960 and 1965, a partially contained AST was constructed near this location. "9 Olin
may have built this AST, which is reported to be a hexane tank.

Olin Building B-2-14

Olin Building B-2-14, used for testing, was constructed sometime between 1971 and 1980 in an
area where no structures had been built before (Figure 3-3).190 This building had a boiler that
was blown down daily onto the ground surface.'9 By June 1987, this boiler blowdown was
connected to the sewer system.19 Heavy metals contamination is possible in the area of the
boiler blow down. Six chemicals or materials were periodically added by Olin to the water in the
boilers: phosphate, alkaline solution, sulphite, ammonia, zeolite and salt brine. 19 3 This building
is located closer to Area 2D process buildings than it is to Area 2B and it is sometimes included
with Area 2D buildings. Olin likely housed explosives in this building. 194 Primex leased Building
B-2-14 from 1997 to 2001. This building is either a ramp, hallway, utility system, or boiler room,
and is not used as part of manufacturing or cold storage.'95 GDO&TS is the current tenant.'9'

lOP Building B-2-15

Building B-2-15 was an IOP Pump House that was associated with Building B-2-6 (Tetryl
Pelleting Building). 197

Based on aerial photographs, this building was removed before 1971.98

Olin Building B-2-15

Olin Building B-2-15 was constructed sometime between 1971 and 1980 in a location different
than the IOP Building B-2-15 (Figure 3-3). 99 Olin used Building B-2-15 for making ammonium

'89 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figures 5 and 6. The 1960 and 1965 aerial photographs show the location for lOP
Building B-2-14 included in Area 2D. However, this building is included in Area 2B.
190 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figures 7 and 8. The 1971 and 1980 aerial photographs show the location for Olin
Building B-2-14 included in Area 2D. However, this building is included in Area 2B.
191 PRI-016297 - PRI-016298. Olin inter office memo entitled Water Discharges, dated February 12, 1982, Pages I
and 2.
192 P1(-016550. Olin Corporation, Olin-Marion Wastewater Discharges/Sources: Group B. Status Report, dated
June 1, 1987.
193 PRI--016299. Olin inter office memo entitled Water Discharges, dated February 12, 1982, Page 3.
194 DPRA Document No. CO02156. Olin Ordnance Products, Quantity/Distance B-Area Map, Drawing No.
6020063, dated June 1985.
195 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1, 2,
and 10.
196 Industrial Tenant Roster - March 200 1. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
197 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinoi s, Part I Section 5 Page 15 (plan no. 6544-101.34) and Part II Section 4 Sheet 7.
198 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Reftige, Marion, Illinois, Figure 3.

U R S This Final PA/SI Report is identical to the 'Drafl-Final" Report issued in September 2001. 3 -8



SECTIONTHREE Area 2B uiUS-oA2m,
nitrate propellant and ammonium oxalate inhibitor and insulator mixtures such as N-28
Propellant F-I Inhibitor Mix and F-21D Insulation Mix.200 Table 3-4 lists the constituents that
were used in these mixes. Building B-2-15 contained one 50-gallon mixer? 1 ',202 that was used
for mixing N-28 propellant for the Sidewinder and Paveway Gas Generators. 2 03 This mixer was
also used for mixing F21-D insulation for the Trident and Minuteman Generators. 204 This
building is located closer to Area 2D process buildings than it is to Area 2B and it is sometimes
included with Area 2D buildings.

The previous cleaning procedures for Buildings B-2-13 and B-2-15 are described under Building
B-2-13, above.

The mix bay in this building has a floor drain.20 5 In November 1983, Olin noted that the mix in
this building contained asbestos fibers.206 These fibers were likely picked up by the
dehumidification system; therefore the asbestos ends up in the water from this system which
overflows to the floor drain in this building and discharges back to the Refuge Treatment
Plant. 211 In 1983, Olin tested the water from this dehumidification system and asbestos was
present in the water at significant levels.2 08

In 1985, Olin noted wipe samples taken from the walls of this building detected "2,4-
Dinitrophenoxyethanal" and "1 -Chloro- 1 2,4-Dinithrobenzene," and recommended action be
taken to remove these from the walls.2 09

Primex leased Building B-2-15 from 1997 to 2001 for manufacturing purposes.2" GDO&TS is
the current tenant in this building.21 1

199 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion Illinois, Figures 7 and 8. The 1971 and 1980 aerial photographs show the location for Olin
Building B-2-15 included in Area 2D. However, this building is included in Area 2B.
200 PRI-0 16328. Olin inter office memo entitled B-2-13 and B-2-15 Cleanup Operations, dated April 27, 1983, Page

1.
201 PRI-00249. Document from the Olin files entitled "B & D Area Dust Collectors, " Page 2.
202 PR1-003633. Olin inter office memo entitled B-2-15/B-2-13 Mixhouses, Page 2.
203 PRJ-016713. Olin Corporation, Wastewater Point Source Survey Report, Final Draft, I I September 1984.
204 PRI-016713. Olin Corporation, Wastewater Point Source Survey Report. Final Draft, 11 September 1984.
205 PR.-0 16355. Olin inter office memo entitled Point Source Discharges, dated November 10, 1983.
206 PRI-016355. Olin inter office memo entitled Point Source Discharges, dated November 10, 1983.
207 PRI-016355. Olin inter office memo entitled Point Source Discharges, dated November 10, 1983.
208 PRI-016333, PRJ-016337, and PRI-016338. Environmental analysis for Olin by ARDL Incorporated for samples
collected during 1983.
209 DPRA Document No. 00026909/PR1-016526. Olin, Inter Office Memo entitled "Wipe samples (walls - B-2-
15)," dated May 28, 1985.
2 10 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
211 Industrial Tenant Roster - March 200 1, Crab Orchard National Wildlife Refuge, Section I, Table 1-3 of this
report.
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IOP Building B-2-16

IOP mixing operations for booster components were conducted in Building B-2-8 (Tetryl Screen
and Blend Building), and these operations were controlled from an adjacent building (Building
B-2-16 - Tetryl Screen Control Building), 21 2 since the mixing operations were dangerous.

21 3Based on aerial photographs, this building was removed before 1971.

Olin Building B-2-16

The first Olin Building B-2-16 was constructed sometime between 1971 and 1980 at a location
different from IOP Building B-2-16 (Figure 3-3).214 This building ("former Olin B-2-16" on
Figure 3-3) was razed and a new Olin Building B-2-16 was built to the east of Olin Building B-

215 2162-15. It was used for casting. In 1985, Olin likely housed up to 20,000 pounds of
explosives in this building.2 17 This building is located closer to Area 2D process buildings than
it is to the B area and it is sometimes included with Area 2D buildings.2 18Primex leased Building
B-2-16 from 1997 to 2001 for manufacturing purposes.21 9

GDO&TS is the current tenant in this building.22 0

IOP Building B-2-17

IOP Building B-2-17 is next to 1OP Building B-2-15 and was identified as a Ladies Restroom. 221

Based on aerial photographs, this building was removed before 1971. 222

Olin Building B-2-17

Olin Building B-2-17 was constructed sometime between 1971 and 1980 at a location different
than the IOP Building B-2-17 (Figure 3-3).223 In Bay B of this building, Olin raw materials for

212 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I Section 5 Page 15 (plan no. 6544-101.34).
213 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 3.
214 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figures 7 and 8. The 1971 and 1980 aerial photographs show the location for Olin
Building B-2-16 included in Area 2D. However, this building is included in Area 2B.
215 PRI-0 16806. Olin Corporation, Olin-Marion Wastewater Program - Status 07/30/86.
216 PRI-009229. Olin inter office memo entitled Staff Safety Audit, dated May 25, 1988.
217 DPRA Document No. C002156. Olin Ordnance Products, Quantity/Distance B-Area Map, Drawing No.
6020063, dated June 1985.
218 This may be done because the majority of solid propellant assembly operations are in Area 2D.
219 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc.. 8820 Route 148. Marion, Illinois 62959, Pages 1-2.
220 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
221 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I Section S Page 15 (plan no. 6544-101.34) and Part 1I Section 4 Sheet 7.
222 Entech, Inc., 1999, Site Specific Report on Area 2 at the Forner Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 3.
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gas generator propellants (ammonium nitrate, ammonium oxalate, guanidine nitrate) were
ground with a hammer mill to reduce particle size; and N-28 propellant and was moved through
a knife mill for granulation in Bay C.2 There was a drench coil unit present in this building that
dehumidified Bays B and C of Building B-1-13.2 25

This building is located closer to Area 2D process buildings than it is to the B area and is
sometimes included with Area 2D buildings.

Primex leased Building B-2-17 from 1997 to 2001 (building is either a ramp, hallway, utility
system, or boiler room, not used as part of manufacturing or cold storage).22 6

GDO&TS is the current tenant in this building. 22 7

Building B-2-18

Building B-2-18 was reportedly used for storage of scrap HEDPs [High Explosive Detonation
228Product]. In 1984, this building contained a drench coil unit that dehumidified Bay A of

Building B-2-13, which contained a 200-gallon mixer for gas generator propellants.2 29

In 1985, this building was located on the western perimeter road in Area 2B.230 By 1986, it was
located adjacent to Building B-2-13.23 '

Primex leased Building B-2-18 from 1997 to 2001 for cold storage.2 32 GDO&TS is the current
tenant in this building. 33

Building B-2-19

Building B-2-19 was used for propellant storage (i.e. Minuteman, Trident, Vickers, Sidewinder
and Titan _propellants). 2 34 In 1985, Olin likely housed up to 100,000 pounds of explosives in this
building.

223 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figures 7 and 8. The 1971 and 1980 aerial photographs show the location for Olin
Building B-2-17 included in Area 2D. However, this building is included in Area 2B.
224 PRI-016713. Olin Corporation, Wastewater Point Source Survey Report, Final Draft. II September 1984.
221 PRI-016713. Olin Corporation, Wastewater Point Source Survey Report, Final Draft. I I September 1984.
226 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1, 2,
and 10.
227 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
211 PRI-009228. Olin inter office memo entitled StaffSafety Audit, dated May 25, 1988.
229 PRI-0 16713. Olin Corporation, Wastewater Point Source Survey Reports Final Draft, 11 September 1984.
230 DPRA Document No. C002156. Olin Ordnance Products, Quantity/Distance B-Area Map, Drawing No.
6020063, dated June 1985.
231 PRI-016806. Olin Corporation, Olin-Marion Wastewater Program - Status 07/30/86.
232 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc., 8820 Route 148. Marion, Illinois 62959, Pages 1-2.
233 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
234 PRI-009229. Olin inter office memo entitled Staff Safety Audit, dated May 25, 1988.
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Primex leased Building B-2-19 from 1997 to 2001 for cold storage.236 GDO&TS is the current
tenant in Building B-2-19. 23 7

Building B-2-20

Olin began using Building B-2-20 in 1983 and called it a Rework Building.238 Later, Olin used
B-2-20 as a "Spin Test Building."2 39 In 1985, this building was located on the pad of former

Buildin ~~~~~~~~~~~~~~~~~~~240Building B-2-6 and was noted as the Supervisor Granulator Building It housed HE/HEI
pellets.2 41 It is currently located on the foundation of former IOP Building B-2-5. Primex leased

242Building B-2-20 from 1997 to 2001 for manufacturing purposes. GDO&TS is the current
tenant.2 3

Building B-2-20N

Building B-2-20N is a smaller building that was built on a portion of the foundation of Building
B-2-6, sometime since 1980. No other information was found regarding this building.

Building B-2-21

Olin used Building B-2-21 as an Inert Control Room,244 also called a Control Building. Olin's
245use of this building bearn in 1983. In 1985, this building was located on the pad of former

IOP Building B-2-5. Later, another building, B-2-20 was located on the pad of former IOP
Building B-2-5. It is unknown where Building B-2-21 is currently located.

Primex leased Building B-2-21 from 1997 to 2001 for manufacturing purposes. 24 GDO&TS is
the current tenant.248

235 DPRA Document No. C002156. Olin Ordnance Products, Quantity/Distance B-Area Map. Drawing No.
6020063, dated June 1985.
236 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc.. 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
237 Industrial Tenant Roster - March 2001,. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
238 DPRA Document No. 00018990/DOI 001743. Olin, Building Usage. Lease #14-19-008-2675, April-June 1983.
239 PRI-009228. Olin inter office memo entitled StaffSafety Audit, dated May 25, 1988.
240 DPRA Document No. C002156. Olin Ordnance Products, Quantity/Distance B-Area Map, Drawing No.
6020063, dated June 1985.
241 DPRA Document No. CO02156. Olin Ordnance Products, Quantity/Distance B-Area Ma Drawing No.
6020063, dated June 1985.
242 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
243 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.

244 DPRA Document No. C002156. Olin Ordnance Products, Quantity/Distance B-Area Map, Drawing No.
6020063, dated June 1985.
245 DPRA Document No. 00018990/DOI 001743. Olin, Building Usage. Lease # 14-19-008-2675, April-June 1983.
2 4 6 DPRA Document No. C002156. Olin Ordnance Products, Quantity/Distance B-Area Map, Drawing No.
6020063, dated June 1985.
247 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies. Inc., 8820 Route 148. Marion, Illinois 62959, Pages 1-2.
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Buildings B-2-22 and B-2-23

The current location of these buildings was not determined; however, in 1985, they were located
adjacent to Building B-2-13.249 According to an Olin building usage document, Olin began
using these structures as humidity control buildings in 1983.250

Primex leased these buildings from 1997 to 2001. They were described as either a ramps,
hallways, utility systems, or boiler rooms, and were not used as part of manufacturing or cold

251 252storage. 1 GDO&TS is the current tenant in both buildings.

Building B-2-25 and Building B-2-26

These two buildings, located north of Olin Building B-2-14, 253 were used by Primex as areas
where hazardous wastes were accumulated on-site for less than 90 days.254

Building B-2-27

This building is southwest of Olin Building B-2-14 and appears on site after 1993. Primex
leased it from 1997 to 2001 for cold storage.255 GDO&TS is the current tenant.256

3.1.2.3 Miscellaneous Area 2B Information

Containerized Materials Storage Area

Containerized-materials storage and a mound of probable earthen waste material was observed in
historical 1943 aerial photographs, south of AUS-OA2B (Area 2B) along Wolf Creek Road.257

This site is shown as Location 02 in Figure 43-5 of this report. This site appears to have been
used only by the IOP but it does not appear to be related to production in Area 2 since it is not

248 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Reffige, Section 1, Table 1-3 of this
report.
249 DPRA Document No. CO02156. Olin Ordnance Products, Quantity/Distance B-Area Map. Drawing No.
6020063, dated June 1985.
250 DPRA Document No. 00018990/DOI 001743. Olin, Building Usage, Lease #14-19-008-2675. April-June 1983.
251 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc., 8820 Route 148, Marion. Illinois 62959, Pages 1, 2,
and 10.
252 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
253 DPRA Document No. 00015017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures, Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996, Page 15.
254 DPRA Document No. 00015017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures, Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996, Page 12.
255 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
256 Industrial Tenant Roster - March 200 1, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
257 Entech, Inc., August 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites:
Additional and Uncharacaterized Sites Operable Unit, Crab Orchard National Wildlife Refuge (CONWR). Marion,
Illinois, Volume I: Text, Page 3-1 1.
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included in any of the Area 2 load lines.258 It also does not have any roads (other than Wolf
Creek Road) connecting it with the production facilities for the four load lines in Area 2.259

loP Decontamination

After the IOP operations ended at the Refuge, the IOP was to be decontaminated in accordance
with a manual developed by the Ordnance Field Director of Ammunition Plants (OFUAP), called
"Shut-Down and Decontamination Procedures for FD.A.P Facilities."26 0 This manual was to be
used as a guide to develop a facility-specific plan for the decontamination of buildings, grounds
and equipment.261 According to this document, there were several cleaning compounds used for
desensitizing various explosives. These were as follows:2 62

Explosive Material Cleaning Compound

Black Powder Water

Explosive D Water

TNT Steam and Sellite

Pentolite Steam and Sellite

Composition B Steam and Sellite

Tetryl Acetone or Sellite

Lead Azide Cerric Ammonium Nitrate or a mixture of
Sodium Nitrate and Nitric Acid

Fulminate of Mercury Hypo

Pyrotechnics Petroleum Fractionation Stoddard Solvent

Tritonal Steam

Smokeless Powder Water and Acetone

Picric Acid and Ammonium Picrate Water

Nitroglycerin Nitroglycerin Remover

258 Entech, Inc., August 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites:
Additional and Uncharacaterized Sites Oerable Unit, Crab Orchard National Wildlife Refuge (CONWWRY Marion,
Illinois, Volume Il: Maps, Page E.
259 Entech, Inc., August 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites:
Additional and Uncharacaterized Sites Operable Unit, Crab Orchard National Wildlife Refuge (CONWRY, Marion,
Illinois, Volume 11: Maps, Page E.
260 ACO 005047 - ACO 005109. Office of Field Director of Ammunition Plants, Shut-Down and Decontamination
Procedures for F.D.A.P. Facilities.
261 ACO 004979 - ACO 004980. CONWR Former IOP Uncharacterized Sites Report, Pages 5 and 6.
262 ACO 005070. Office of Field Director of Ammunition Plants, "Shut-Down and Decontamination Procedures for
F.D.A.P. Facilities," Page 19.
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Environmental Science & Engineering, Inc. (ESE) investigated these cleaning compounds, and
their findings were as follows: 63

* Sellite - complex sodium salts of nitroaromatic compounds
* Hypo - likely Hypochlorite - a component of bleach
. Petroleum Fraction Stoddard Solvents - a petroleum distillate product referred to as

petroleum ether
* Nitroglycerin Remover - a strong base/solvent mixture such as sodium hydroxide with

methanol or potassium hydroxide with ethanol.

It was also reported that stainless steel valves were to be cleaned by immersion in toluene.26 4

Post-World War II military records are inadequate to determine if this area was decontaminated
and, if so, whether it was adequately decontaminated, and if decontamination instructions were
followed.

Other Potential Releases

In many cases, solvent wastes in the early days of industrial activity at the Refuge were probably
disposed of by dumping. Statements by former employees of both UMC and Olin indicate that
dumping of organic chemicals (solvents) onto the grounds surrounding process buildings was
common. 265266 It is likely that this type of activity was also prevalent during the IOP operational
period. Solvents reportedly used and/or dumped by industrial tenants include methylene
chloride, methyl ethyl ketone, acetone, trichloroethylene, and hexane.2 67' 268'269 Rudy Okolski
reported that TCE was the universal cleaning agent from 1964 through 1980, and that it was
dropped off everywhere in 55-gallon drums.27

During regular cleaning activities in buildings not containing sumps, water was used to hose
down the building interiors in at least some cases. The wash water was then allowed to drain out
the door onto the surrounding grounds and ditches.2 71' 2 72 Wash waters as well as process and
cleaning solvents drained to the sumps in the buildings that had sumps (no sumps were noted
during the site reconnaissance or on the drawings in Area 2B).

Also, John Miller stated that upon his arrival at the refuge in 1957, burning was the principal
means of disposal of solid and hazardous waste.273 Liquid waste was poured into saw dust and
then burned.

263 Environmental Science &E Engineering, Inc., 1992, Uncharacterized Sites Report, Page 6.
264 Environmental Science & Engineering, Inc., 1992, Uncharacterized Sites Report, Page 6.
265 Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report, She Operations/Ownership History.

Crab Orchard National Wildlife Refuge, Page B-In.
266 Paul Moore, personal interview, July 14, 1999.

267 Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report, Site Operations/Ownership History,
Crab Orchard National Wildlife Refuge, Page B-18.
268 Rudy Okolski, personal interview, June 30, 1999.
269 Deposition of George Wisely, June 28, 1999, Page 178.
270 Rudy Okolski, personal interview, June 30, 1999.
271 Paul Moore, personal interview, July 14, 1999.
272 NAR 0766. Sanitary Survey conducted by the Sixth Service Command, dated April 12, 1943.
273 Deposition of John Miller, April 9, 1998, Page 76.
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He also stated that he was not aware of other tenants using Olin's hazardous waste burn areas;
they were "Olin exclusive.>275

Explosive Scrap Pickup

There was one explosive scrap pickup point identified by Olin in 1975, in Area 2B: B-2-13 -

Propellant. 2 76 The explosive scrap was presumably collected from this point and transported to
the burning grounds for disposal.

Polychlorinated Biphenyls (PCBs)

Electrical transformers have been located in Area 2B from as far back as the IOP days. In 1946,
IOP documented six pole-mounted transformers, and a substation consisting of six ground-
elevation transformers in Area 2B:277' 278

* one three-phase transformer bank of three (3) 5-KVA pole-mounted transformers located
southwest of Building B-2-10;

* one three-phase transformer bank of three (3) 37.5-KVA pole-mounted transformers located
southeast of Building B-2-1; and,

* one ground-elevation substation consisting of three (3) 100-KVA transformers, and three (3)
25-KVA transformers located southwest of Building B-2-13.

By 1979, Olin began to inventory their "PCB transformers" at the Refuge, including a listing of
transformers in Area 2B.279 The following table is a summary of the history of these transformers
and their replacements.

274 Deposition of John Miller, April 9, 1998, Page 76.
275 Deposition of John Miller, April 9, 1998, Page 120.

276 PRI-002629. 1975 Safety Performance Technical Systems Operation, Marion, Illinois, from the Olin files
collection.
277 DPRA Document No. 00009327. Illinois Ordnance Plant, Report on Condition for Extended Non-use of Illinois
Ordnance Plant, Carbondale. Illinois. for Reconstruction Finance Corporation. Office of Defense Plants, dated
January 1, 1946, Pages 19 and 20.
278 DPRA Document No. 00009327. Illinois Ordnance Plant, Report on Condition for Extended Non-use of Illinois
Ordnance Plant. Carbondale, Illinois, for Reconstruction Finance Corporation. Office of Defense Plants, dated
January 1, 1946, Plan No. 6544-502.75, Plate No. 10, Page 102.
279 PRI-00622. Olin, "Oct. 1979 PCB Transformer Inventory, (B-Area)."
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Location Transformer Type (kva) PCB Content Notes

B-2-1 ' 7 37.5 ? . Only noted once in a 1979 Olin document; was located inside B-2-1;
no other information has been found280

West of B-2-13 25670 Pole 25 134 ppm . Documented as early as 197928
* 1981 - transformer removed; stored in F-2-3; replaced with one of the

following: S/NL835088YDLA, L782288Y74AA, or
L806535YCLA28 2

* 1981 - transformer stored in F-2-228 3

* 1983 - transformer stored in F-2-4284

. 1983 - transformer content analytical results indicate " 134" but the
laboratory document does not show if this value is in ppm. 85 (an Olin
Hazardous Waste Manifiest indicates this value is at ppm)28 6

* 1984 - transformer in transport for disposal28 7

. 1985 - transformer received by CECOS International for disposal288

West of B-2-13 25672 Pole 50 181 ppm * Documented as early as 1979289
. 1981 - transformer removed; stored in F-2-3; replaced with one of the

following: S/NL835088YDLA, L782288Y74AA, or
L806535YCLA290

* 1981 - transformer stored in F-2-22 9'
* 1983 - transformer stored in F-2-4292

. 1983 transformer content analytical results indicate " 181" but the
laboratory document does not show if this value is in ppm293 (an Olin
Hazardous Waste Manifiest indicates this value is at ppm) 294

. 1984 - transformer in transport for disposal29 5

. ________________________________ ___ * 1985 - transformer received by CECOS International for disposal2 96

281 PRI-00622. Olin, "Oct. 1979 PCB Transformer Inventory, (B-Area)."
28 PRI-00622. Olin, "Oct. 1979 PCB Transformer Inventory, (B-Area)."
28 ACO 002491. Olin, 1981 PCB Annual Document, dated June 22, 1982.
283 DOI 004335. Olin, 1981 PCB Inventory, F-Area Storage.

2DOI 004358. Olin, 1983 PCB Annual Document "PCBs and PCB Items in Service or Projected for Disposal,' Table I - F-2-4 Olin-Marion Storage for Olin-
Marion Transformers.
285 DOI 004385. Applied Research & Development Laboratory, report regarding PCB transformer samples, dated January 18, 1984.
286 DOI 004382A. Olin, Uniform Hazardous Waste Manifest Number IL 11495313, dated December 1984.
287 DOI 004382A Olin, Uniform Hazardous Waste Manifest Number IL 11495313, dated December 1984.
28 DOI 004382A. Olin, Uniform Hazardous Waste Manifest Number IL 11495313, dated December 1984.
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Location Transformer Capacity PCB Content NotesSerial No. Tye (kva)

West of B-2-13 25677 Pole 25 115 ppm . Documented as early as 1979297
* 1981 - transformer removed; stored in F-2-3; replaced with one of the

following: S/NL835088YDLA, L782288Y74AA, or
L80653 5YCLA298

. 1981 - transformer stored in F-2-22 99

. 1983 - transformer stored in F-2-4300

. 1983 - transformer content analytical results indicate " 1 15" but the
laboratory document does not show if this value is in ppm301 (an Olin
Hazardous Waste Manifiest indicates this value is at ppm) 3 02

. 1984 - transformer in transport for disposal3 03

. 1985 - transformer received by CECOS International for disposal3

West of B-2-13 L782288Y74AA Pole 50 5 ppm, . 1981 - taken from unknown storage location and used to replace
(east of B-2-14) either 25670, 25672, or 25677305

* 1986 - noted in service 306

289 PRI-00622. Olin, "Oct. 1979 PCB Transformer Inventory, (B-Area)."
290 ACO 002491. Olin, 1981 PCB Annual Document, dated June 22, 1982.
291 DOI 004335. Olin, 1981 PCB Inventory, F-Area Storage.
292 DOI 004358. Olin, 1983 PCB Annual Document "PCBs and PCB Items in Service or Projected for Disposal." Table I - F-2-4 Olin-Marion Storage for Olin-
Marion Transformers.
293 DOI 004385. Applied Research & Development Laboratory, report regarding PCB transformer samples, dated January 18, 1984.
294 DOI 004382A. Olin, Uniform Hazardous Waste Manifest Number IL 11495313, dated December 1984.
295 DOI 004382A. Olin, Uniform Hazardous Waste Manifest Number IL 11495313, dated December 1984.
296 DOI 004382A. Olin, Uniform Hazardous Waste Manifest Number IL 11495313, dated December 1984.

PRI-00622. Olin, "Oct. 1979 PCB Transformer Inventory, (B-Area)."
298 ACO 002491. Olin, 1981 PCB Annual Document, dated June 22, 1982.
299 DOI 004335. Olin, 1981 PCB Inventory, F-Area Storage.
30 DOI 004358. Olin, 1983 PCB Annual Document "PCBs and PCB Items in Service or Proiected for Disposal," Table 1- F-2-4 Olin-Marion Storage for Olin-
Marion Transformers.
301 DOI 004385. Applied Research & Development Laboratory, report regarding PCB transformer samples, dated January 18, 1984.
302 DOI 004382A. Olin, Uniform Hazardous Waste Manifest Number IL 11495313, dated December 1984.
300 DOI 004382A. Olin, Uniform Hazardous Waste Manifest Number IL 11495313, dated December 1984.
304 DOI 004382A. Olin, Uniform Hazardous Waste Manifest Number IL 11493 13, dated December 1984.
305 ACO 002491. Olin, 1981 PCB Annual Document, dated June 22, 1982.
306 DOI 004412. Olin, Transformer Inventorv-Olin/OP/RC, dated February 13, 1986, Page 00001.
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Location Tra nsformer Type (kva) PCB Content Notes

West of B-2-13 L806535YCLA Pole 50 5 ppm3
* 1981 - taken from unknown storage location and used to replace

(east of B-2-14) either 25670, 25672, or 25677307
. 1986 -noted in service30

West of B-2-13 L83588YDLA Pole 50 5 ppm3a * 1981 - taken from unknown storage location and used to replace
(east of B-2-14) either 25670, 25672, or 25677309

* 1986 - noted in service310

South of B-2-13 504578 Ground 167 5 ppm3
* Documented as early as 1979311
. 1986 - noted in service (noted as 5U4578 but was probably a

typographical error)312

South of B-2-13 504579 Ground 167 5 ppm3 * Documented as early as 1979"'
* 1986 - noted in service (noted as 5U4579 but was probably a

typographical error)314

South of B-2-13 504580 Ground 167 5 ppm3
* Documented as early as 1979-'
* 1986 - transformer stored in F-2-2 (noted as 5U4580 but was

probably a typographical error) 316

North of B-2-13 275021 Pole 10 59 ppm * Documented as early as 19793 '
. 1984 - transformer contents analytical results indicate 59 ppm as

Aroclor 1260.318
* 1985 - transformer removed from service and stored in F-2-4;

replaced with S/N 84DM2718201P331 9

________ * 1985 - transformer received by CECOS international for disposal3 20

307 ACO 002491. Olin, 1981 PCB Annual Document, dated June 22, 1982.
308 DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
309 ACO 002491. Olin, 1981 PCB Annual Document, dated June 22, 1982.

DOI 004412. Olin, Transformer InventorE-Olin/OP/RC, dated February 13, 1986, Page 00001.
311 PRI-00622. Olin, "Oct. 1979 PCB Transformer Inventory, (B-Area)."

DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
3 PRI-00622. Olin, "Oct. 1979 PCB Transformer Inventory, (B-Area)."
3,4DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
315 PRI-00622. Olin, "Oct. 1979 PCB Transformer Inventory, (B-Area)."
316 DOI 004414. Olin, Transformer Inventorv-Olin/OP/RC, dated February 13, 1986, Page 00003.
317 PRJ-00622. Olin, "Oct. 1979 PCB Transformer Inventory, (B-Area)."
31 DO! 004402. Industrial Testing Laboratories, Inc., Report No.. 84-7-165, dated August 8, 1984.
319 DOI 004412 and DOI 004415. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Pages 00001 and 00004.
320 DOI 004394. Olin, Uniform Hazardous Waste Manifest Number IL 1310998, May 2, 1985.
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Location Transformer Type Capacity PCB Content NotesSerial No. Tye (kva)

East of B-2-13 84DM2718201P3 Pole 9 0 ppm8
* 1985 -replaced S/N 275021I21

. 1986 - noted in service32 2

South of B-2-13 N326650YGTA Ground 100 0 ppm8 . 1982 - new transformer installed on ground south of B-2-13...
. 1986 - noted in service32 4

South of B-2-13 N306624YFTA Ground 100 0 ppm8a 1982 - new transformer installed on ground south of B-2- 13325
. 1986 - noted in service32 6

South of B-2-13 F6696-15-67P Ground 100 210 ppm8 . 1982 -new transformer installed on ground south of B-2-13327

a 1985 - transformer removed from service and stored in F-2-4;
replaced with S/N E483853-60Y 32 8

. 1985 - transformer received by CECOS international for disposal3 29

South of B-2-13 E483853-60Y Ground 100 1o ppm8 . 1985 - replaced S/N F669615-67P330

________________ . 1986 -noted in service33'
East of B-2-13 10654 Ground 150 5 ppm8

* 1985 - first documentation of this transformer- installed in April
1985332

. 1986- noted in service3 33

South of B-2-13 781050563 Ground 167 1 1 ppm8 1986- noted in service33 4

a PCB content values and other information described above was found in an Olin transformer inventory document. 335 Some of the PCB values were followed
by the letters "LT." However, it is unclear what this means. This document contained a column for entries regarding PCB certification by either "Letter" or
"Analysis," but the document did not indicate the origin of the letter or who performed the analysis. No other documentation was found to substantiate these
PCB values.

3?DO! 004412. Olin, Transformer nventor-Olin/OP/RC, dated February 13, 1986, Page 00001.
322 DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.

323 DOI 002493. Olin, 1982 PCB Annual Document for "PCB Transformers in Service."
324 DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
325 DOI 002493. Olin, 1982 PCB Annual Document for "PCB Transformers in Service."
326 DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
327 DOI 002493. Olin, 1982 PCB Annual Document for "PCB Transformers in Service."
328 DOI 004412 and DOI 004415. Olin, Transformer Inventora-Olin/OP/RC, dated February 13, 1986, Pages 00001 and 00004.
329 DO 004398. Olin, Uniform Hazardous Waste Manifest Number IL 1311047, November 20, 1985.
330 DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
331 VOI 004412. Olin, Transforner InventoryOlin/OP/RC, dated February 13, 1986, Page 00001.
33 DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
332 DOI 004412. Olin, Transformer Inventory-Olin/OP/RC dated February 13, 1986 Page 00001.
334 DO! 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
33 DO! 004412 -DO! 004425. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986.
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Note, the only transformers in Area 2B with documentation of their transport and arrival at
landfills were S/N numbers 25670, 25672, 25677, 275021, and F669615-67P. No other
information was found to indicate if the rest remain in service, in storage, or were disposed of.

The Olin transformer inventory document also noted that Central Illinois Public Service (CIPS)
had six pole-mounted transformers in Area 2B: three southwest of B-2-1 0 and three southeast of

33B-2-1. No other information was found regarding these transformers.

Other Olin/PrimexIGDO&TS Chemicals of Concern

The following chemicals, among others, were listed on an obsolete Olin MSDS list.337

. Trichloroethylene

. Toluene

. Xylene

. Boron
* Barium nitrate
* Chromic acid, solid
. Mercury

Copper sulfate
* Zinc oxide
. Acetone
* Methyl isobutyl ketone
* Methyl ethyl ketone

Trichlorotrifluoroethane
* Methylene chloride
. Chloroform
. Benzene
* 4,4-methylene bis(2-chloroanaline)
* Pyridine
* Triethylamine
. Aniline
. Cresol
• Carbon tetrachloride
* Carbon disulfide

Diethyl ether
* Dimethyl ether
. Toluene-2,4-di-isocyanate

Ethylene diamine
. Perchloroethylene
. Di-(2ethylhexyl)phthalate
* Dimethyl phthalate
* Dibutyl phthalate
* Cobalt (6%) naphthenate solution

336 DOI 004418. Olin, Transformer Inventorv-Olin/OP/RC, dated February 13, 1986.
337 DOI-001780 through DOI-001782. This is an obsolete MSDS list from Olin's file. It contains an index of
chemicals on file prior to the OSHA hazard communication law.
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The following wastes, among others, were identified in a 1981 letter from J.E. Redden, Vice
President of Olin's Technical Systems Operations to USFWS Refuge Manager Wayne Adams.3 38

Redden indicates that the information was being provided as requested by Mr. Adams, and listed
wastes "which it may be necessary to store in Refuge buildings pending arrangements for
disposal":

RCRA Code F002, Spent hologinated (sic) solvent, maximum 1,000 lbs
* RCRA Code U102, Dimethyl phthalate, maximum 50 lbs.
* RCRA Code U107, Di-n-octyl phthalate, maximum 50 lbs
* RCRA Code U 160, Methyl ethyl ketone peroxide, maximum 50 lbs
• RCRA Code U196, Pyridine, maximum 50 lbs
* RCRA Code U223, Toluene di-isocyanate, maximum 50 lbs

RCRA Code U002, Acetone, maximum 200 lbs
* RCRA Code U226, 1-1-1 Trichloroethane, maximum 150 lbs
* RCRA Code U228, Trichloroethane, maximum 150 lbs
* RCRA Code P015, Beryllium dust, maximum 50 lbs

RCRA Code DOO5, Barium salts, maximum 500 lbs
RCRA Code D006, Cadmium salts, maximum 50 lbs

* RCRA Code D007, Chromium salts, maximum 50 lbs
* RCRA Code DOO8, Lead salts, maximum 100 lbs
* RCRA Code D009, Mercury salts, maximum 50 lbs

RCRA Code DOlIO, Selenium salts, maximum 5 lbs
* RCRA Code DOIll, Silver salts, maximum 50 lbs.

In a 1983 Generator Annual Hazardous Waste Report to the State of Illinois, Olin listed the
following wastes, among others:339

* RCRA Code FOO5, Spent pyridine, solidified (Karl Fisher), 55 gallons
* RCRA Code D006, Cadmium and lead/debris from fired generator/Ajax ash, 55 gallons
* RCRA Code DOO1, Ignitable and spent toluene and spent methyl isobutyl ketone (spent

thinner and adhesive mixture, solidified), 55 gallons
* RCRA Code U158, 4,4'-methylene bis (2-chloroaniline), 110 gallons
* RCRA Code D009, Mercury/lab pack/mercury contaminated material, 55 gallons.

The following constituents of waste explosive compounds and compositions, among others, were
listed in another Olin document:34 0

* Ammonium dichromate
* Barium nitrate
* 2-nitrodiphenylamine (described as a constituent of Fluid Ball Powder Type A and Type B)

338 FWM 000098 - FWM 000099. Olin Corporation, Letter to Crab Orchard National Wildlife Refuge regarding
special Wastes and the possibility of storing them in refuge buildings, dated May 8, 1981.
33 DOI 002359. Olin Corporation, Illinois Environmental Protection Agency, Generator Annual Hazardous Waste
Report, dated February 23, 1984, Page 002.
340 DOI 00261 6. Olin Corporation, Hazardous Waste Facility Closure Plan. Ordill Industrial Area, S.O.P. 90,356,
REV. K 9/88, dated October 4, 1988, Page 39.
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Area East of Load Line

* There was a ground-scarred area identified in the 1980 aerial photographs that resembled a
north-south oriented ridge.341 It is possible that something may have been buried at this location.
There is some evidence of erosion to the south-southeast of the ridge.342 The approximate
location of these features is shown on Figures 3-4, 3-5, and 3-6.

3.1.3 Area 2B Previous Sampling Results

USEPA Sampling, 1998

The United States Environmental Protection Agency (USEPA) collected seven samples (AUS 6-
1 through 6-7) from AUS-0006 (Booster Loading Line - Area 2B). Sample locations are shown
in Figures 3-4, 3-5, and 3-6. The results for all detected constituents are listed in Table 3-4A.
The following semi-volatile organic compounds (SVOCs) were detected at the site above either
USEPA Soil Screening Levels (SSLs) and/or Canadian Soil Quality Guidelines (CSOQGs):
benzo[a]anthracene (0.26 milligrams per kilogram (mg/kg), benzo[a]pyrene (0.29 mg/kg),
benzo[b]fluoranthene (1.1 mg/kg), benzo[k]fluoranthene (1.1 mg/kg), and dibenz[a,h]anthracene
(2.3 mg/kg). Barium (16,000 mg/kg), cadmium (7.4 mg/kg), mercury (0.12 mg/kg), nickel (120
mg/kg), and silver (84 mg/kg) exceeded USEPA SSLs and Refuge background levels.343 Lead
(2,300 mg/kg), zinc (1,500 mg/kg), copper (3,400 mg/kg), and cobalt (70 mg/kg) exceeded New
Dutchlist Soil Optimum Levels (DSOLs) and Refuge background levels. Chromium (8,000
mg/kg) exceeded CSOQG and Refuge background level.

* 3.1.4 Observations During Site Visit

The site visit was done in the spring of 1999.

Drainage ditches paralleled many of the roadways in this area. The northern portion of Area 2B
generally drains to the north and the southern portion of Area 28 generally drains to the south.
There were some ponded areas located in the southeast corner of the Area 2B load line.

Approximately 10 to 20 drums were observed next to the foundation of former Building B-2-9
(which was reportedly a former bum pad). The drums have been abandoned and are empty.
Debris that might have been pyrotechnic material was also present on the foundation and in the
area surrounding the foundation.

Concrete foundations are all that remain at several of the former IOP building locations. One of
these former building locations is Building B-2-8. The foundation for this building was observed
on site and a 4-inch drain was observed in this foundation.

Two sewer manholes were observed, south of Building B-2-10 (former IOP Change House).

341 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 4.
342 Entech, Inc., 1999, Site Specific Report on Area 2 at the Forner Illinois Ordnance Plant, Crab Orchard National

* Wildlife Refuge, Marion, Illinois, Figure 4.
_34 See Table 1-11 of this report for Refuge background soil values used for the PA.
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3.1.5 Recommendations Based on Preliminary Assessment

Based on the historic search, all potential releases from Area 2B have not been previously
addressed. The only previous CERCLA-related investigation at Area 2B was the sampling done
by USEPA in 1998. Based on the lack of previous investigation and the exceedances of
Preliminary Assessment (PA) screening levels in the USEPA 1998 results, Area 2B (Site AUS-
OA2B) was included in the Site Investigation (SI).

3.2 SITE INVESTIGATION INFORMATION

URS conducted an SI at AUS-OA2B from March 20 through March 29, 2000 and on May 15,
2000. The rationale for sample locations, media, and analytes is presented in the Field Sampling
Plan (FSP) 344 for the AUS OU PA/SI. Since the time the FSP was prepared, additional
information has become available, and the historic discussion (Section 3.1) 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 Figures 3-4, 3-5, and 3-6. Survey coordinates for all
sample locations in Area 2B are listed in Table 3-5. Table 3-8 lists the sample locations and the
matrix sampled at that location. All samples are soil unless otherwise noted. Groundwater
samples were taken at all the wells installed.

3.2.1 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
3.1.2.2 of this report.

Building B-2-1

There were four sample locations (OA2B-007, OA2B-008, OA2B-012 and OA2B-020) in the area
surrounding Building B-2-1.

Samples OA2B-007 (east of building) and OA2B-020 (north of building) were collected from
areas that may have received discharge of cleaning fluids from the building. Solvent use in this
building is likely since there were ten presses present in this building during the IOP, and
subsequent tenant use likely involved solvents. This building was used by 1OP for loading
booster sleeves with blended tetryl, by Olin for machining operations, by Olin for Light Anti-
Tank Weapon (LAW) production and by Olin for a quality assurance laboratory. UMC and/or
CTI may also have used it for explosives-related operations.

Sample OA2B-012 is in a ditch near a scarred area west of the building that was identified on
historical aerial photographs.

344 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 Suoerfund
Site, Marion, Illinois (Williamson County), prepared by URS Corporation.
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Sample OA2B-008 is northwest of Building B-2-1 in a drainage ditch that appears to receive
runoff from the northern half of the main part of Area 2B (areas surrounding Building B-2-1,
Olin Building B-2-3, Building B-2-4 and Building B-2-5).

Building B-2-2

There were two sample locations (OA2B-006 and OA2B-O 19) in the area around former Building
B-2-2. Samples OA2B-006 (planned location was east of building) and OA2B-019 (west of
building, in a drainage ditch) were collected from next to the building in areas that may have
received discharge of cleaning fluids from the building. Solvent use in this building is likely
since there were two presses present in this building during the IOP, and subsequent tenant use
likely involved solvents. This building was used by IOP for loading booster sleeves with
blended tetryl, by UMC for loading of PETN in various devices, and by Olin for storage. UMC
and/or CTI may also have used it for explosives-related operations. As noted above, the sample
location OA2B-006 was planned to be located on the east side of Building B-2-2, however it was
actually located next to the southeast comer of IOP Building B-2-3.

Building B-2-5

Sample location OA2B-01 8 is in a drainage ditch to the northeast of former Building B-2-5. This
drainage ditch likely receives drainage from the area surrounding this building. This building
was used by the IOP for the storage of tetryl pellets and UMC, CTI, and/or by Olin for
manufacturing magnesium-teflon flares.

Building B-2-6

Sample OA2B-004 was located in a drainage ditch to the east of Building B-2-6. This drainage
ditch may have received discharge of cleaning fluids from the building. Solvent use in this
building is likely since there were twelve presses present in this building during the IOP and
subsequent tenant use likely involved solvents. The building was historically used by the TOP as
a Tetryl Pelleting Building, and it included five pellet and press areas. UMC reportedly used
melting and casting processes on baratol, had a tetryl pelleting operation, and loaded large
explosive devices in Building B-2-6. CTI and/or Olin may have also used this building for
various explosives-related activities.

Building B-2-7

Sample OA2B-017 is located in a small drainage ditch to the north of former Building B-2-7
(Blended Tetryl Rest House) and to the south of former Building B-2-6. The ditch may have
received drainage from the either of these building areas. UMC, CTI and/or Olin may have also
used this building for various explosives-related activities.

Building B-2-8

There were three samples (OA2B-003, OA2B-016 and OA2B-WO1) in the area surrounding
former Building B-2-8. Sample OA2B-003 was located on the east side of the building (near the
doorway to the building) and Sample OA2B-016 was located in a drainage ditch to the west of
the building. This building was used by the IOP for screening tetryl and blending booster
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components in a powder blender. UMC and CTI may have also used this building for various
explosives-related activities. Olin used this building for manufacturing magnesium -teflon flares
and items containing Composition B.

Building B-2-9

There were four sample locations (OA2B-001, OA2B-002, OA2B-005 and OA2B--015) in the area
near former Building B-2-9. Both a soil and a drum sample were taken at Location OA2B-002,
and both soil and surface water were sampled at Location OA2B-01 5.

This building was used by the IOP for storing purchased tetryl. UMC may have also used the
building at some point. UMC (and later, CTI) may have used the foundation of this building as a
burn pad for tetryl, TNT and/or other explosive materials. There was some ground scarring
identified in historical aerial photographs in this area, during both UMC and CTI's tenure at the
site. This scarring may have been a result of burning operations. Sample OA2B-005 was located
in the historic ground-scarred area, east of former Building B-2-9. Sample OA2B-002 was
located along the west side of the building foundation, in an area of approximately 10 to 15
abandoned, empty drums. Sample OA2B-OOI was located in a drainage ditch southwest of this
building that appears to receive runoff from the southern portion of Area 2B. Monitoring well
OA2B-WOI was located to the southeast of former Building B-2-9, next to a ponded area. This
ponded area appears to receive drainage from the eastern portion of the load line. Also, sample
OA2B-0 15 was located southwest of former Building B-2-9, in an area that historically contained
a pond. This pond either dried up or was drained at around the same time that activity in Area
2B decreased, so it may have been related to activities in this area.

Building B-2-12

No evidence was found of USTs associated with the former IOP Boiler House, Building B-2-12.
Sometime between 1960 and 1965, an AST was constructed in this area and it was reported to
contain fuel. Monitoring well OA2B-W03 was located in the loading area for this fuel AST.

Building B-2-13

There were four samples (OA2B-0 10, OA2B-0 11, OA2B-021 and OA2B-022) located in the area
surrounding Building B-2-13. This building was used by the lOP as a central testing facility and
Olin used it for making various ammonium nitrate propellant and ammonium oxalate inhibitor
and insulator mixtures. This building contained two mixers for the production of ignition and
propellant mixes. The mixer bays were washed down every Friday afternoon and the wash
waters flowed out the doors onto the surrounding grounds. Outside of Building B-2-13
propellant was evident both north and east of the building with up to 4 inches of propellant
evident near the north exit door. Sample OA2B-021 was located next to the northernmost exit of
the building. Samples OA2B-O10, OA2B-O1 1 and OA2B-022 were all located next to exit doors
that were near mixer bays, since these locations would have likely received discharge of wash
waters during cleaning operations.
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IOP Building B-2-14

Monitoring well OA2B-W02 was located in the loading area for a hexane AST to detect any
potential contamination associated with the tank as a result of leakage or spillage of hexane. The
hexane AST appears to coincide with the location of former 1OP Building B-2-14. Former IOP
Building B-2-14 was used for fragmentation testing. IOP Building B-2-14 was razed sometime
prior to 1960 and the hexane AST was constructed sometime between 1960 and 1965.

Olin Building B-2-15

Sample (OA2B-009) was located along the west side of Building B-2-15. Olin used this building
for making ammonium nitrate propellant, ammonium oxalate inhibitor, and insulator mixtures.
This building contained one mixer for the production of ignition and propellant mixes. The
mixer bay was washed down every Friday afternoon and the wash waters flowed out the doors
onto the surrounding grounds. By April of 1983, it was noted that propellant was evident on the
ground to the west of Building B-2-15 for 10 to 15 ft. The propellant is no longer evident on the
ground surface in this area, however an attempt was made to collect the sample from this area.

Area East of Load Line

There was a ground-scarred area identified in the aerial photographs that resembled a north-south
oriented ridge. The approximate location of these features is shown on Figure 3-6. A
magnetometer survey was done in this area in April 2000, at the approximate location shown in
Figure 3-6. Sample OA2B-0 13 was placed at the location of a magnetic anomaly found during
the survey.

Sample OA2B-014 was collected from a drainageway that appeared to receive runoff from the
ridge discussed above.

3.2.2 Field Results

3.2.2.1 Site Conditions

3.2.2.1.1 Geologic Conditions

Three monitoring wells were installed at this site. Figure 3-7 is a geologic cross-section that was
developed from the soil boring information from the monitoring wells. Figure 3-6 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 3-7, one to two feet (ft) of fill material and
topsoil overlays the site. Below the fill, there is a 7 to 13.5-ft thick layer of low plastic silty clay
and silt loess. The loess overlies an 8 to 10-ft thick layer of glacial till consisting of low to high
plastic silty clay with sand and gravel. Note that from 8 to 14 ft bgs in OA2B-W03, the
headspace readings were elevated and there was a petroleum odor detected within that range.
The boring for Well OA2B-WOI encountered sandy clay in the bottom 6 inches of the boring.
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3.2.2.1.2 Hydrogeologic Conditions

At AUS-OA2B groundwater was encountered in all three soil borings during drilling at depths
ranging from 6.5 to 19 ft bgs (elevations ranging from 407.38 to 427.69 ft msl), as shown in
Figure 3-7. Figure 3-8 is a groundwater contour map of Area 2 based on data from the 18
monitoring wells installed at Area 2, obtained during October 2000. Table 3-7 presents the
groundwater elevations measured in the Area 2 wells in May, July, September, and October
2000. As shown in this groundwater contour map, the overall flow direction of the groundwater
in Area 2 appears to be towards the Lake (generally to the southwest). Slug tests were performed
on each of the three wells that were installed within Area 2B during the AUS OU investigation,
resulting in hydraulic conductivity values that ranged from 2.35E-06 to 2.32E-05 centimeters per
second (cm/sec). Slug test results are presented in Table 3-6. 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)
620.21 0(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 620.21 0(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.

3.22.1.3 Hydrologic Conditions

Area 2B was a gently sloping hilltop that was leveled as part of the construction for the IOP.
Perimeter ditches surround the roadways and the graded area. See Figure 3-4.

The area drains to intermittent streams to the northwest and southeast that lead to Crab Orchard
Lake. See Figure 3-1.

3.2.2.2 Chemical Results

The sample analytical results are summarized in the following tables:

* Table 3-9 -- soil samples results,
* Table 3-10 -- drum samples results,
* Table 3-11 -- groundwater results, and
* Table 3-12 -- surface water samples results.

These tables list all the chemicals detected in Area 2B 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:
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* Figure 3-4 -- organic results for soil and drum samples,
* Figure 3-5 -- inorganic results for soil and drum samples, and
* Figure 3-6 - all results for surface water and groundwater samples at this site.

3.3 SCREENING RISK ASSESSMENT

Results of the screening are presented in Tables 3-13 through 3-19 as follows:

* Table 3-13--human health risk screening for soils,
* Table 3-14--human health risk screening for drum samples,
* Table 3-1 5--human health risk screening for groundwater,

Table 3-16--human health risk screening for surface water,
* Table 3-17--ecological risk screening for soils,
* Table 3-18--ecological risk screening for drum samples, and
* Table 3-19--ecological risk screening for surface water.

Each table lists the maximum detected concentration for each constituent analyzed at AUS-
OA2B. 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 3-4 through 3-6, 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 3-20 and 3-20A (human health risk), and 3-21 and 3-21A (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 (Tables 3-20 and 3-20A) and COPECs (Tables 3-21 and 3-21A)
are shaded in the tables.
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3.3.1 Human Health Risk

3.3.1.1 Soil/Drum

Human health screening results for soil and drum samples are presented in Tables 3-13 and 3-14,
respectively. Soil screening values were conservatively used to screen the drum samples.

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)=I), 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.

3.3.1.2 Groundwater

Human health screening results for groundwater are presented in Table 3-15. The maximum
groundwater concentrations from AUS-OA2B were screened against maximum contaminant
levels (MCLs) and Illinois Class I groundwater standards. These values may be conservative
since the groundwater at the site may be Class II.

3.3.1.3 Surface Water

Human health risk screening results for chemicals in surface water at AUS-OA2B are presented
in Table 3-16. The maximum concentrations from AUS-OA2B were screened against the Illinois
Environmental Protection Agency (JEPA) General Use Surface Water Quality Criteria - Human
Health.

3.3.2 Ecological Risk

3.3.2.1 Soil/Drum

Ecological screening results for soil and drum samples are presented in Tables 3-17 and 3-18,
respectively. Soil screening values were used to screen the drum samples.

Soil screening concentrations for direct exposures were developed using toxicity reference
values (TRVs) derived from several sources, including the following:

* USEPA (2000)345
* Environment Canada (1995)346

345 USEPA. 2000. Ecological Soil Screening Level Guidance (Draft). USEPA Office of Emergency and Remedial
Response, Washington, DC.
346 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.

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001 3-40



SECTIONTHREE Area 2B IAUS-OA2B1
* Talmage et al. (1999)347
* Efroymson et al. (1 997a, 1997b)3 48

CCME (1999)349
MHISPE (1994)350
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)351 used a log Kow 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 K0w 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.

3.3.2.2 Surface Water

Ecological screening results for surface water samples are presented in Table 3-19. 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) 352

* EcoTox (USEPA 1996)353
a USEPA Region IV Freshwater Screening Values (I 999b)35 4

347 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.
348 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 II. I 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-126/R2.
349 Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.
350 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.
351 USEPA 1991 . Assessment and Control of Bioconcentratable Contaminants in Surface Waters (Draft). US
Environmental Protection Agency Office of Research and Development, Washington, D.C.
352 USEPA. 1 999a. National Recommended Water Quality Criteria--Correction. Office of Water. EPA 822-Z-99-
001. April.
353 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. 12pp.
354 USEPA. 1999b. Region IV Ecological Risk Assessment Bulletins - Supplement to RAGS. Available at
http://www.epa.gov/region4/waste/oftecser/ecolbul.htm.
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* Maximum Acceptable Toxicant Concentrations (MATCs) or lowest observed effect
concentrations (LOECs) obtained from the USEPA Assessment Tools for the Evaluation of
Risk database (ASTER 2000)...

* 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
selecting a single ecological screening criteria (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 3.3.2.1.

3.4 SCIENTIFIC MANAGEMENT DECISION POINT

A Remedial Investigation (RI) is recommended for Site AUS-OA2B, 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 for drum samples, Table 3-20A; and
on the COPEC list for drum samples, Table 3-21A. COPCs in this category include antimony
and arsenic. COPECs coded with "D" on Table 3-21 A include 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 3-22.

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.

355 ASTER. 2000. Assessment Tools for Evaluation of Risk Database. United States Environmental Protection
Agency, Office of Research and Development.
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TABLE 3-1

AREA 2B OPERATORS/LESSEES AND BUILDING USES

Building No. Year Operator/ Lessee Product Line or Use

Building B-2- 1 1942-1945 SWDC/War Dep't Tetryl Booster Assembly Packing and Shipping
Building

1952-1963 UMC Loading of PETN into various devices
(likely) ..

?- 1997 Olin Machining operations, Q.A. laboratory (1975), LAW
production, building contained a boiler and a
trichlorethane degreaser; office building (1988)

1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown

Building B-2-2 1942-1945 SWDC/War Dep't Tetryl Booster Assembly Packing and Shipping
Building

1952-1963 UMC Loading PETN into various devices
(likely)

CTI (possibly) Likely handling/manufacturing of explosives

? - 1997 Olin Inert storage warehouse (1975), propellant storage
(1985, 1988)

1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown

IOP Building B-2-3 1942-1945 SWDC/War Dep't Detonator Service Magazine

UMC Building B-2-3 1960 UMC Unknown

7 Olin Use unknown, building contained a boiler

1997-2001 Primex This is either a ramp, hallway, utility system, or boiler
room

2001 GDO&TS Unknown

lOP Building B-2-4 1942-1945 SWDC/War Dep't Detonator Service Magazine

Olin Building B-2-4 7 Olin Use unknown, building contained a boiler

Building B-2-5 1942-1945 SWDC/War Dep't Tetryl Pelleting Rest House

1963-1971 Olin Materials storage, Testing Laboratory, Production of
Magnesium-Teflon Flares

1971-1982 Olin Unknown

Building B-2-6 1942-1945 SWDC/War Dep't Tetryl Pelleting Building

1952-1963 UMC Loading of large explosive devices, tetryl pelleting &
(likely) TNT, and baratol melting & casting, PETN loading into

various devices
7 CTI (possibly) Likely handling/manufacturing of explosives

Building B-2-7 1942-1945 SWU)C/War Dep't Blended Tetryl Rest House

Building B-2-8 1942-1945 SWDC/War Dep't Tetryl Screening and Blending Building

1960-1963 Olin Production using Composition B

1963-1971 Olin Production of Magnesium-Teflon Flares

1971-1982 Olin Unknown

Sheet I of 4
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TABLE 3-1
AREA 2B OPERATORS/LESSEES AND BUILDING USES

Building No. Year Operator/ Lessee Product Line or Use

IOP Building B-2-9 1942-1945 SWDC/War Dep't Tetryl Service Magazine

1952-1963 UMC Used foundation of this building for burning ignitable
(likely) wastes

1963-1970 CTI May have used foundation of this building for burning

Olin Building B-2-9 ?-1997 Olin Residual chemical storage (1985)

1997-2001 Primex Unspecified storage/90-day hazardous waste

I accumulation area
2001 GDO&TS Unknown

Building B-2-10 1942-1945 SWDC/War Dep't Change House

1949-1956 USFWS Refuge Division Office/Storage of Grain

?-1997 Olin Administration Building (1975)

1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown

Building B-2-11 1942-1945 SWDC/War Dep't Timekeeping Building (Guard Shack)

1949-1953 E-Bee Business Manufacturing office supplies
Systems Co.

IOP Building B-2-12 1942-1945 SWOC/War Dep't Boiler House

Olin Building B-2-12 2 CTI and/or Olin Fuel AST in the former location of this building

1997-2001 Primex This is either a ramp, hallway, utility system, or boiler
room

2001 GDO&TS Unknown

Building B-2-13 1942-1945 SWDC/War Dep't Central Test Facility

?-1997 Olin AN propellant mixing and chemical storage and some
testing (1976), ammonium nitrate and guanidine nitrate
storage (1977), propellant scrap pickup (1987)

1997-2001 Primex Unspecified manufacturing/90-day hazardous waste
accumulation area

2001 GDO&TS Unknown

IOP Building B-2-14 1942-1945 SWDC/War Dep't Fragmentation Test Building

2 CTI and/or Olin Hexane AST in the former location of this building

Olin Building B-2-14 ?-1 997 Olin Testing (1 988), building contained a boiler

1997-2001 Primex This is either a ramp, hallway, utility system, or boiler
room

2001 GDO&TS Unknown

IOP Building B-2-15 1942-1945 SWDC/War Dep't Pump House

Olin Building B-2-15 ?-1997 Olin Making AN propellant, AO inhibitor, and insulator
.____ ____ ___mixtures (1975)

1997-2001 Primex Unspecified manufacturing

2001 GDO&TS Unknown

Sheet 2 of 4
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TABLE 3-1
AREA 2B OPERATORS/LESSEES AND BUILDING USES

Building No. Year Operator/ Lessee Product Line or Use

IOP Building B-2-16 1942-1945 SWDC/War Dep't Tetryl Screening Control Building

Olin Building B-2-16 ? Olin Casting (1988)

1997-2001 Primex Unspecified manufacturing

2001 GDO&TS Unknown

IOP Building B-2-17 1942-1945 SWDC/War Dep't Ladies restroom

Olin Building B-2-17 ?-1997 Olin Grounding of raw materials for propellants (1984)

1997-2001 Primex This is either a ramp, hallway, utility system, or boiler
room

2001 GDO&TS Unknown

Building B-2-18 ?-1997 Olin Storage of Scrap HEDPs (1984), mixing of gas
generator propellants (1984

1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown

Building B-2-19 Olin Propellant storage (1988)

1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown

Building B-2-20 ?-1997 Olin Rework building/spin test building/supervisor
granulator building (1980s), housed HE/HEI pellets
(1985)

1997-2001 Primex Unspecified manufacturing

2001 GDO&TS Unknown

Building B-2-20N 2001 GDO&TS Unknown

Building B-2-21 ?-1997 Olin Inert Control Room/Control Building (1983)

1997-2001 Primex Unspecified manufacturing

2001 GDO&TS Unknown

Building B-2-22 ?-1997 Olin Humidity Control Building (1983)

1997-2001 Primex This is either a ramp, hallway, utility system, or boiler
room

2001 GDO&TS Unknown
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TABLE 3-1
AREA 2B OPERATORS/LESSEES AND BUILDING USES

Building No. Year Operator/ Lessee Product Line or Use

Building B-2-23 ?-1997 Olin Humidity Control Building (1983)

1997-2001 Primex This is either a ramp, hallway, utility system, or boiler
room

2001 GDO&TS Unknown

Building B-2-25 1997 Primex 90-day hazardous waste accumulation area

Building B-2-26 1997 Primex 90-day hazardous waste accumulation area

Building B-2-27 1997-2001 Primex Storage

2001 GDO&TS Unknown

Sheet 4 of 4

References for this information are found in the associated text.
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TABLE 3-1A
OLIN EXPLOSIVES LOCATIONS IN AREA 2B (1985) 156

Building Product Department of Transportation Net Explosive Weight
__ (DOT) Classification3 57 (in pounds) 358

B-2-1 Storage A Explosives 1.3 5
Chem. Lab Explosives 1.1, 1.3 5,5

Rec/Ins Explosives 1.3 5
Rec & Pickup Explosives 1.3 5

B-2-2 Bay A Explosives 1.3 50,000
Bay B Explosives 1.3 50,000

B-2-9 Residual Chemical Storage Various N/A
B-2-13 A Explosives 1.3 5,100

B Explosives 1.3 3,000
I-B Explosives 1.3 1,000
C Explosives 1.3 8,400

Oven Explosives 1.3 2,000
D Explosives 1.4 500
E Explosives 1.4 6,000
G Oxidizers 1.4 20,000

Quality Explosives 1.3 I
B-2-14 Explosives 1.3 5
B-2- 15 Explosives 1.3 600
B-2-16 Explosives 1.3,1.4 600, 20,000
B-2- 18 Explosives 1.3 1,000
B-2- 19 Explosives 1.3 100,000
B-2-20 Bay A HE/HEI Pellets I 1.1 45

J Bay B Storage 1.1 600
Sheet 1 of 1

DOT Classifications:

1.1 Explosives characterized with a mass explosion hazard.
1.2 Explosives characterized with a dangerous projections hazard.
1.3 Explosives characterized with a radiant heat or violent burning, or both hazard, but no blast or projection

hazard.
1.4 Explosives characterized with a small hazard with no mass explosion and no project of fragments of

appreciable size or range.
N/A = This left blank on source document.

356 DPRA Document No. C002 156. Olin Ordnance Products, Quantity/Distance B-Area Map. Drawing No.
6020063, dated June 1985. This map was likely developed to indicate explosives allowances in buildings and to
ensure safe distances between these buildings based on the type of explosive and the amount present.
357 These classifications were obtained from the Department of Transportation Hazmat Transport Regulations, 49
CFR 173.58: Assignment of class and division for new explosives.
358 This indicated either the maximum amount allowed in a particular building/bay, or it indicated the amount that
was actually located in these buildings at the time the map was created.
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TABLE 3-2
AREA 2 OPERATORS/LESSEES

Operator/Lessee Area Years of Operations
Operation 

Central Technologies, Inc. Area 2B 1963-1970 Manufacturing of pyrotechnics and
explosives

E-Bee Business Systems Co. Area 2B 1949-1953 Manufacturing office supplies

E.T. Simonds Area 2R 1976 Unspecified storage

Job Corps Area 2F Unknown Auto mechanic work; gymnasium

Olin/Primex/GDO&TS Areas 2B, 2D, 2F, 2P 1957-Present Research, development and
and 2R (not in all manufacturing of explosives

locations at all times)

Ordill Foundry & Mfg. Co. (sold Area 2F 1947-1953 Manufacturing iron castings
to Wood Corporation in 1953)

Sherwin Williams Defense Areas 2B, 2D, 2F, 2P 1942-1945 Booster, detonator, fuse and artillery
Corporation/War Department and 2R primer loading lines

Straitline Freight Co. Area 2R? 1950 Trucking

Universal Match Corporation Areas 2B 2D and 2F 2D: 1952-1963 Testing and manufacturing of primary

Areas 213, 2__and__. 2F: 1959-1961 and secondary explosives

U.S. Fish and Wildlife Service Area 2B 1948-1956 Refuge division office/storage of grain

Sheet 1 of 1

References for this information are found in the associated text in Sections 3 through 7.
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TABLE 3-3
UMC PRODUCTS

Products Examples Constituents Purpose
Pyrotechnics Ml 12 Photoflash Aluminum Powder fuel

Shells Potassium Perchlorate

Barium nitrate

Ml 23 Potassium Perchlorate oxidizer

Photoflash Aluminum Powder

Shells Barium Nitrate

T-73 Ammonium Perchlorate oxidizer

Parachute Smokeless Powder

Flare Black Powder

Navy Float Barium Nitrate oxidizer

Signal Red Phosphorus

Iron Dioxide

Linseed Oil

Manganese Powder

Hi-burst Red Phosphorus fuel

Signal Linseed Oil binder/retardant

Iron Oxide oxidizer

Smokeless Powder

Black Powder

Manganese Powder Fuel

Magnesium Powder fuel

Fuse trains Unknown Red Lead Oxide oxidizer

Barium Chromate fuel

Anthraquinone Dyes smoke dye

Lead Azide detonator

Lead Styphnate detonator

Gas Generators Unknown Nitroglycerin fuel

Lead Styphnate

Nitrocellulose fuel

Sheet I of 2
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TABLE 3-3
UMC PRODUCTS

Products Examples Constituents Purpose
Navy Practice bombs Unknown Smokeless Powder explosive

Red Phosphorus fuel

Zinc Oxide oxidizer

Pittman Cement binder

Varnish Sealer sealant

Explosive Devices Unknown HMX explosive

HBX explosive

RDX explosive

Tetryl booster

TNT explosive

Sheet 2 of 2

References: 1. Harvey Pitt Deposition, November 19, 1997.

2. Affidavit of former UMC employee, John Hempler. Submitted as a part of UMC's CERCLA
Section 104e request.
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TABLE 3-4
OLIN PRODUCT LIST

Product Type Product Name Constituents Purpose

Explosive Smoke Candles First Fire LUU-10/B fuel

Smoke Mix LUU-10/B fuel

Explosive Smoke Mix LUU- 10/B TEGDN

Ethyl Centralite fuel

Red Dye dye

Sodium Picrate

Nitrocellulose fuel

Di-Octylphthalate smoke generator

Lead Stearate binder

Graphite lubricator

Ammunition 120mm Combustible Cases Nitrocellulose fuel

Cellulose Wood Pulp fuel

N-Methyl-N-N-Diphenylurea

Polyurethane Resin binder

Ammunition 20mm Cartridge Case Copper Alloy body

20mm Primer detonator

Explosive HE/HEI (H761) Mix RDX with 3% Wax (Comp A-4) explosive

Aluminum Powder fuel

Graphite lubricator

Calcium Stearate binder

Ammunition 20mm HEI Projectile Carbon Steel Body

HEI MIX Explosive

M505 Fuze Detonator

Ammunition 20mm HEI-T Projectile Carbon Steel body

HEI MIX explosive

Ammunition 20mm HEI-T Projectile R-505 Tracer Mix tracer

1-548 Igniter Mix fuel

1-547 Igniter Mix fuel

M505 Fuze explosive

Sheet I of 15
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TABLE 3-4
OLIN PRODUCT LIST

Product Type Product Name Constituents Purpose

Ammunition 20mm HEIT-SD Projectile Carbon Steel projectile

HEI Propellant explosive

R-505 Tracer Mix tracer

1-548 Igniter Mix fuel

M505 Fuze fuize

Ammunition 20mm Tp-t Projectile Carbon Steel body

R-505 Tracer Mix tracer

1-548 Igniter Mix fuel

1-547 Igniter Mix fuel

Ammunition 20mm API Projectile Carbon Steel projectile

20mm API Nosecone projectile

Ammunition 20mm API Nosecone Aluminum Alloy body

API #136 projectile

API #68 projectile

Explosive M505 Fuze Steel body

HMX explosive

Graphite burn rate modifier

Calcium Resinate binder

Ammunition 25mm Cartridge Copper Alloy body

25mm Primer primer

Ammunition 25mm Primer Copper Alloy body

Lead Styphnate detonator

Calcium Silicide

Barium Nitrate oxidizer

Ammunition 25mm HE! Projectile Carbon Steel body

HEI Mix explosive

M505 Fuze detonator

Ammunition 30mm Cartridge Case Aluminum Alloy body

30mm Primer detonator

Flashtube detonator

Sheet 2 of 15
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TABLE 3-4
OLIN PRODUCT LIST

Product Type Product Name Constituents Purpose

Ammunition 30mm Primer Copper Alloy body

Barium Nitrate oxidizer

Lead Styphnate detonator

Calcium Silicide

Trinitroresorcinol

Gum Arabic binder

Acetylene Black fuel

Ammunition 30mm HEI Projectile Steel body

HEI MIX explosive

M505 Fuze explosive

Ammunition 30mm Flashtube Clad Steel Copper Alloy body

IB-52 Pellets igniter

Ammunition 40mm Cartridge Case Aluminum Alloy body

40mm primer primer

Ammunition 40mm Cartridge Aluminum Alloy case

40mm Primer primer

Propellant projectile

Ammunition 40mm Primers Copper Alloy primer

Barium Nitrate oxidizer

Lead Styphnate detonator

Antimony Silicide

Calcium Silicide

Tetracine

Explosive Igniter Steel body

IB-50 explosive

IB-5 1 explosive

Boron Potassium Nitrate Pellets

Black Powder fuel

Sheet 3 of 15
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TABLE 3-4
* OLIN PRODUCT LIST

Product Type Product Name Constituents Purpose

Ammunition .50 Cal Ml 7 Tracer Steel Brass Plated Body body

Projectiles 1-508 Tracer Mix tracer

R-256 Tracer Mix tracer

R-284 Tracer Mix tracer

Ammunition .50 Cal MPC Projectile Steel Body w/Copper Jacket body

RS-4 1 explosive

Comp. A-4 explosive

Zirconium

Ammunition .50 Cal Primed Cases Brass body

Copper Alloy detonator

Lead Styphnate detonator

Calcium Silicide

Barium Nitrate oxidizer

Ammunition .50 Cal M17 tracer cartridges .50 cal Tracer Projectile tracer

Propellant projectile

Cartridge Case, Primed case

Ammunition .50 Cal MPC Cartridge .50 cal Tracer Projectile tracer

.50 Cal Primed Case case

Propellant projectile

Ammunition 20mm MPC Nosecone Aluminum body

RS-4 1 explosive

Ammunition 20mm MPC Projectiles steel body

RS-4 1 explosive

RS-40 explosive

Comp A-4 explosive

Zirconium

Ammunition .50 Cal MPC Charge Core Steel Body w/Tungsten Core body
Body

Comp A-4 explosive

Zirconium

Sheet 4 of 15
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TABLE 3-4
OLIN PRODUCT LIST

Product Type Product Name Constituents Purpose

Ammunition .50 Cal SLAP Tracer Plastic Sabot/Tungsten Penetrator body
Projectile _

1-276F Igniter Mix fuel

R-284CF Tracer Mix tracer

Ammunition .50 Cal SLAP Tracer .50 Cal SLAP Tracer Projectile
Cartridge

Cartridge .50 Cal Primed Case case

Propellant projectile

Ammunition 20mm MP-T-SD (XM940) Carbon Steel body

Charged Projectile Body Comp A-4 explosive

Assembly RS-40 explosive

WI-2 Tracer Mix tracer

Propellant projectile

Ammunition 20mm MP-T-SD Traced Carbon Steel body
Projectile

Projectile Body Assembly 1-547 Igniter Mix Igniter

1-548 Igniter Mix Igniter

WI-2 Tracer Mix tracer

Ammunition 20mm MP-T-SD Charged Aluminum cap
nose

Nose Assembly RS-41 explosive

Potassium Chlorate oxidizer

Ammunition 20mm PGU-30/B Projectiles Carbon Steel body

MTV Tracer Pellets tracer

Ammunition 5.56mm Cartridges Brass case

Primer Mix 257W primer

Propellant projectile

R-258 Tracer Mix tracer

1-194 Igniter Mix igniter

Ammunition 5.56MM Trace Primed Case Brass cap

Primer Mix 257W primer

Sheet 5 of 15
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TABLE 3-4
OLIN PRODUCT LIST

Product Type Product Name Constituents Purpose

Ammunition 5.56MM Trace Projectile Copper Coated Steel Jacket body

Lead Filler at point body

R528 Tracer Mix tracer

1194 Igniter Mix Igniter

Ammunition 30MM HEDP Projectile Carbon Steel body

Copper Rotating Band body

PBXN-5 explosive

Copper Liner

Explosive 30mm AAH PDM759 Fuze Aluminum body

PBXN-5 explosive

Primer Mix 257W primer

Lead Azide detonator

RDX

Ammunition 120mm Primer Black Powder primer

Explosive PBXN-5 HMX

Vinylidene Fluoride

Hexafluoropropylene

Gas Generators Inhibitor Mix Acetyl Triethyl Citrate

4-Dinitrophenoxy Ethanol

Cellulose Acetate

Ammonium Oxalate oxidizer

Propellant 20,25,30,40mm &.50 cal Nitrocellulose

Graphite

Potassium Nitrate oxidizer

Sodium Sulfate

Calcium Carbonate

Nitroglycerin Fuel

Diphenylamine

Dibutylph thalate

Tin Dioxide

Potassium Sulphate
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TABLE 3-4
OLIN PRODUCT LIST

Product Type Product Name Constituents Purpose

Propellant 20,25,30,40mm &.50 cal Ethyl Centralite

(continued) Barium Nitrate oxidizer

Propellant WI-2 Tracer Mix Magnesium Powder fuel

Strontium Nitrate oxidizer

Calcium Resinate

Oxamide oxidizer

Polyethylene

Propellant R-256 Tracer Strontium Peroxide

Strontium Oxalate oxidizer

Strontium Nitrate

Calcium Resinate I

Calcium Resinate 11

Magnesium Powder ITT fuel

Propellant 1-276F Igniter Mix Magnesium

Barium Peroxide

Zinc Stearate binder

Toluidine Red Toner

Propellant R-284 Tracer Strontium Nitrate oxidizer

Magnesium Powder Type III fuel

Polyvinyl Chloride

Silicon Dioxide

Propellant R284CF Tracer Comp Magnesium Powder

Strontium Nitrate oxidizer

Polyvinyl Chloride

Carbon Black

Propellant R505 Tracer Mix Strontium Nitrate oxidizer

Magnesium Powder fuel

Oxamide oxidizer

Calcium Resinate I

Polyethylene Powder fuel
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TABLE 3-4
OLIN PRODUCT LIST

Product Type Product Name Constituents Purpose

Propellant Trace Igniter Mix 1-547 Strontium Peroxide

Calcium Resinate I

Calcium Resinate II

Propellant Trace Igniter Mix 1-548 Strontium Peroxide

Calcium Resinate I

Calcium Resinate II

Magnesium Powder fuel

Propellant 1-508 Igniter Mix Barium Peroxide

Toluidine Red Toner, Dry Pigment

Zinc Stearate binder

Parlon

Magnesium Powder Type III fuel

Propellant R-528 Tracer Mix Strontium Nitrate oxidizer

Magnesium

Polyvinyl Chloride

Propellant 1-136 Igniter Mix Strontium Peroxide

Calcium Resinate

Propellant 1-194 Igniter Mix 1-136 Igniter Mix fuel

Magnesium

Propellant 1-548 Igniter Mix Calcium Resinate I

Strontium Peroxide

Magnesium Powder fuel

Calcium Resinate II

Propellant I-547 Igniter Mix Calcium Resinate I

Strontium Peroxide

Calcium Resinate II

Propellant R-505 Mix Calcium Resinate II

Strontium Nitrate

Magnesium Powder fuel

Oxamide oxidizer

Polyethylene

Sheet 8 of 15

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



SECTIONTHREE Area 2B (AUS-DU2Bl

TABLE 3-4
OLIN PRODUCT LIST

Product Type Product Name Constituents Purpose

Propellant IB-17 Igniter Mix Ammonium Perchlorate oxidizer

c-Rubber fuel

Melamine

Carbon Black

Propellant 1B-50 Igniter Mix Boron Powder

Polyvinyl Acetate

Aluminum Powder fuel

Potassium Perchlorate oxidizer

Graphite lubricator

Methylene Chloride

Propellant IB-5 1 Igniter Mix Graphite lubricator

Ammonium Chloride

Polyvinyl Acetate

Ammonium Perchlorate oxidizer

Aluminum Powder fuel

Methylene Chloride

Propellant IB-43 Mix Polyvinyl Acetate

Potassium Nitrate oxidizer

Boron Powder

Graphite lubricator

Propellant SPI-2 Igniter Potassium Nitrate oxidizer

Silicon

c-Rubber fuel

Carbon Black

Propellant Double Based Propellant Lead Resorcinol

Lead Resorcylate

Lead Salicylate

Lead Stearate binder

Lead 2-Ethyl Hexoate

Sheet 9 of 15

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



SECTIONTHREE Area 21 AUS-OA2Bi

TABLE 3-4
OLIN PRODUCT LIST

Product Type Product Name Constituents Purpose

Propellant N-28 Cellulose Acetate

Acetyl Triethyl Citrate

DNPE

Carbon Black

Sodium Barbiturate

Toluene 2-4 Diamine

Ammonium Nitrate

Ferri-Ferro Cyanide

n-Phenyl Morpholine

Ammonium Oxalate oxidizer

Propellant GAP Glycidyle Azide Polymer binder

Ammonium Nitrate oxidizer

Polyethylene Glycol

Carbon Black

Triaminoguanidine Nitrate oxidizer

N-100 curing agent

Propellant AN Ammonium Nitrate oxidizer

Ammonium Oxalate oxidizer

Polyester

Polybutadiene Acrylic Acid binder
Copolymer

Hydroxy Terminated
Polybutadiene

Cellulose Acetate

Acetyl Triethyl Citrate

Dinitrophenoxy Ethanol fuel

c-Rubber fuel

Guanidine Nitrate oxidizer

Ferric Oxide oxidizer

4' Glycidyloxy-N`N-
Diglycidylaniline

Chinese Blue Tracer

Sheet 10 of 15

U R S This Final PA/ST Report is identical to the "Drafi-Final" Report issued in September 2001.



SECTIONTHREE Area 2B IAUS-OA2BI

TABLE 3-4
OLIN PRODUCT LIST

Product Type Product Name Constituents Purpose

Propellant AN (continued) Isophorone Diisocyanate

Toulenediamine

Ammonium Ferri-Ferro Cyanide

M-Phenylmorphonline

Aromatic Tri-Functional Aziridine

Chromium Octoate

Melamine

Sodium Barbiturate

Carbon Black

2,2' Methylene Bis (4 Methyl-6
Tert.butyl Phenol)

Propellant AN-Propellant Grain Ammonium Nitrate oxidizer

Cellulose Acetate

Acetyl Triethyl Citrate

Dinitrophenoxy Ethanol fael

Sodium Barbiturate

Carbon Black

Toluenediamine

N-phenylmorpholine

Ammonium Oxalate oxidizer

Propellant JA-2 Nitrocellulose fuel

Nitroglycerin fuel

N-Methyl-N'-N'-Diphenylurea

Diethylene Glycoldinitrate oxidizer

Magnesium Oxide oxidizer

Graphite lubricator

Propellant F21 -D Ammonium Oxalate oxidizer

Rubber

Polybutadiene Acrylic Acid binder
copolymer

Asbestos Fiber binder

Stearic Acid

Sheet II of 15

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



SECTIONTHREE Area 2B (AUS-OA201

TABLE 3-4
OLIN PRODUCT LIST

Product Type Product Name Constituents Purpose

Propellant BKNO3 ignition Pellets Boron

Potassium Nitrate oxidizer

Laminac

Propellant OMAX 400 Series Ammonium Nitrate oxidizer

Polybutadiene Acrylic Acid binder
Copolymer

Guanidine Nitrate oxidizer

Ammonium Oxalate oxidizer

Carbon Black

Melamine

Sodium Barbiturate

Ammonium Ferri-Ferro Cyanide tracer
(Milori Blue)

Propellant OMAX 600 Series Ammonium Nitrate oxidizer

Hydroxy Terminated oxidizer
Polybutadiene

Isophorone Diisocyanate

Ferric Oxide oxidizer

Carbon Black

2,2' Methylene Bis (4 Methyl, 6- fuel
Tert, Butyl Phenol)

Aromatic Tri-Functional Aziridine

Sodium Barbiturate

Chinese Blue tracer

Propellant OMAX 700 Series Ammonium Nitrate oxidizer

Polyester (Carboxy Terminated)

4,Glycidyloxy-N,N'-Di Glycidyl
Aniline

Chromium Octoate

Carbon Black

Propellant OMAX 800 Series and N-28 Ammonium Nitrate oxidizer

Cellulose Acetate

Acetyl Triethyl Citrate

Sheet 12 of 15
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SECTIONTHREE area 2B (AUS-OA211

TABLE 3-4
OLIN PRODUCT LIST

Product Type Product Name Constituents Purpose

Propellant OMAX 800 Series and N-28 Dinitrophenoxyethanol fuel
(cont.)

Sodium Barbiturate

Carbon Black

N-Phenylmorpholine

Ammonium Oxalate oxidizer

toluene dianmine

Ammonium Ferri-Ferro Cyanide tracer
(Milori Blue)

Propellant RS 40 Mix Magnesium Aluminum Alloy fuel
powder

Ammonium Nitrate oxidizer

Barium Nitrate oxidizer

Calcium Resinate binder

Propellant IB-27 Igniter Mix c-Rubber firel

Ammonium Perchlorate oxidizer

Polybutadiene-Acrylic Acid
Copolymer

Copper Phthalocyanine (Monastral tracer
Blue)

Carbon Black

Hexane fuel

Propellant IS-102 Igniter Mix c-Rubber Fuel

Ammonium Nitrate oxidizer

Ammonium Perchlorate oxidizer

Guanidine Nitrate oxidizer

Sodium Barbiturate

Carbon Black

Polybutadiene Acrylic Acid
Copolymer

Hexane binder

Propellant IB-52 Igniter Mix Potassium Nitrate oxidizer

Type A Fluid Ball (Nitrocellulose fuel
and 2-NDPA)

Sheet 13 of 15
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SECTIONTHREE Area 2B (AUS-OA2B

TABLE 3-4
OOLIN PRODUCT LIST

Product Type Product Name Constituents Purpose

Propellant IB-52 Igniter Mix (continued) Boron Powder

Polyvinyl Acetate

Graphite lubricator

Propellant 20mm Primer Mix Lead Styphnate

Calcium Silicide

Barium Nitrate oxidizer

Propellant Comp A4 RDX explosive

Wax binder

Propellant Fluid Ball Powder Type B Nitrocellulose fuel

Carbon Black

Nitroglycerin fuel

2-Nitrodiphenylamine

Propellant Fluid Ball Powder Type A Nitrocellulose

2-Nitrodiphenylamine

Propellant API Mix #68 Magnesium-Aluminum Alloy fuel
powder

Barium Nitrate oxidizer

Ammonium Nitrate oxidizer

Propellant API Mix #136 (RS41) Magnesium-Aluminum Alloy fuel
powder

Potassium Perchlorate oxidizer

Calcium Resinate binder

Propellant First Fire LUU- 10/B 2-Chloroanthraquinone

Sodium Picrate

Pyrotechnic Illuminating Flare Ammonium Perchlorate oxidizer

Magnesium fuel

Plastic Binder binder

Pyrotechnic Illuminating Flare Sodium Nitrate oxidizer

Magnesium fuel

Organic Binder binder

Propellant MTV Tracer Pellets Magnesium

Viton

Sheet 14 of 15
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SECTIONTHREE Area 2B WAUS-OA2MU

TABLE 3-4
OLIN PRODUCT LIST

Product Type Product Name Constituents Purpose

Propellant MTV Tracer Pellets Teflon

(continued) Strontium Nitrate

Graphite

Carbon Black

Ethyl Cellulose

MISC Electric Squibs/Matches Paper laminated with brass or tin-
plated copper or nickel

Lead Styphnate

MISC Phalanx Ammunition Depleted Uranium

MISC Powder Manganese Dioxide

Sheet 15 of 15

Sources: (1) DPRA Document No. 00014894/PRI-006258. Olin, Inter Office Memo entitled "Chemical Description of
Hazardous Waste," dated January 6, 1982.

(2) DPRA Document No. 00014896/PRI-006259-PRI-006263. Attachment to Source #1, referenced above, entitled
"Incinerator Disposal."

(3) DPRA Document No. 00014897/PRI-006265-PRI-006268. Attachment to Source #1, referenced above, entitled
"Retort Disposal."

(4) DPRA Document No. 00014898/PRI-006269-PRI-006271. Attachment to Source #1, referenced above, entitled
"Disposal TBD."

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



SECTIONTHREE Area 21 IAUS-OA261

TABLE 3-4A
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Sample ID Constituent Result

6-1 Benzo[bjfluoranthene 1.1IJ
Benzo[k]fluoranthene 1.1I
Dibenz[a,hlanthracene 2.3J
Aluminum 8,000
Barium 110
Beryllium 0.4
Cadmium 7.4
Calcium 36,000
Chromium 30
Cobalt 5.7
Copper 24
Iron 16,000
Lead 140
Magnesium 19,000
Manganese 510
Mercury 0.06
Nickel 14
Potassium 1,300
Vanadium 21
Zinc 170

6-2 Aluminum 1,300
Barium 130
Beryllium 0.5
Calcium 14,000
Chromium 20
Cobalt 6.8
Copper 15
Iron 18,000
Lead 45
Magnesium 3,400
Manganese 680
Nickel 13
Potassium 1,400
Vanadium 30
Zinc 130

6-3 Benzo[a]anthracene 0.22J
Benzo[a pyrene 0.2J
Benz[bjfluoranthene 0.38J
Benzo[k]fluoranthene 0.1 IJ
Bis(2-Ethylhexyl)phthalate 0.26J
Chrysene 0.27J
Fluoranthene 0.56J
Pyrene 0.37J
Aluminum 12,000

Barium 130
Beryllium 0.6
Calcium 40,000
Chromium 1 9

Sheet I of 3

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



SECTIONTHREE Area 2B (AUS-OA2BJ

TABLE 3-4A
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Sample ID Constituent (esulk

6-3 Cobalt 7.4
Coppr 51
Iron 17,000
Lead 30
Magnesium 18,000
Manganese 660
Nickel 16
Potassium 1,400
Vanadium 30
Zinc 73

6-4 Benzo[a]anthracene 0.26J
Benzo[a]pyrene 0.29J
Benzo[b]fluoranthene 0.52J
Chrysene 0.31 J
Fluoranthene 0.37J
Phenanthrene 0.23J
Pyrene 0.40J
Aluminum 14,000
Barium 420
Beryllium 0.7
Calcium 980
Chromium 28
Cobalt 10
Copper 15
Iron 22,000
Magnesium 3,600
Manganese 510
Nickel 20
Potassium 1,700
Vanadium 36
Zinc 51

6-5 Aluminum 11,000
Barium 8,000
Beryllium 0.4
Calcium 3,000
Chromium 1,600
Cobalt 24
Copper 65
Iron 71,000
Lead 330
Magnesium 100,000
Manganese 530
Mercury 0.11
Nickel 24
Potassium 1,300
Silver 2.9
Vanadium 23
Zinc 78

Sheet 2 of 3
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SECTIONTHREE Aea 2B (AUS-OA2B!

TABLE 3-4A
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Sample ID Constituent (mg/kg)

6-6 Diethylphthalate 3.6
Aluminum 10,000
Barium 140
Beryllium 0.6
Calcium 1,500
Chromium 18
Cobalt 8.3
Copper 15
Iron 19,000
Lead 58
Magnesium 2,000
Manganese 940
Mercury 0.09
Nickel 17
Potassium 800
Vanadium 31
Zinc 71

6-7 Aluminum 43,000
Barium 16,000
Calcium 10,000
Chromium 8,000
Cobalt 70
Copper 3,400
Iron 30,000
Lead 2,300
Magnesium 48,000
Manganese 610
Mercury 0.12
Nickel 120
Potassium 1,300
Silver 84
Zinc 1,500

Sheet 3 of 3

mg/kg = milligrams per kilogram
J = Estimated

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



SECTIONTHREE Area 2B (AUS-OA2DB

TABLE 3-5
SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-OA2B

Sample Ground Top of Casing
Location Northing Easting Eurvace Elevation Comments

OA2B-001 384664.0 774958.0 422.56 NA
OA2B-002 384756.3 774981.7 428.51 NA _

OA2B-003 384779.8 775330.7 426.72 NA
OA2B-004 385219.7 775370.1 426.00 NA
OA2B-005 384758.9 775093.3 427.49 NA
OA2B-006 385205.9 775130.4 426.52 NA
OA2B-007 385635.6 775062.5 428.48 NA
OA213-008 385888.6 774935.9 422.86 NA
OA2B-009 386257.5 775826.5 432.46 NA
OA2B-010 386397.0 775659.3 432.07 NA
OA2B-011 386430.3 775815.3 431.01 NA
OA2B-012 385691.2 774904.6 425.71 NA
OA2B-013 385439.3 775539.4 433.89 NA
OA2B-014 385408.7 775762.6 427.87 NA
OA2B-015 384630.7 774833.0 420.34 NA
OA2B-016 384755.3 775269.8 425.68 NA
OA2B-017 385001.0 775341.8 426.80 NA
OA2B-018 385534.3 775357.1 427.05 NA
OA2B-019 385118.6 774947.9 425.47 NA
OA2B-020 385755.1 774975.7 426.70 NA
OA2B-021 386565.2 775724.7 431.10 NA
OA2B-022 386454.1 775766.9 431.06 NA
OA2B-WOI 384725.7 775375.7 426.38 428.94 New monitoring well
OA2B-W02 386402.9 775842.6 434.19 436.84 New monitoring well
OA2B-W03 386307.3 775692.8 435.43 438.08 New monitoring well

Sheet I of 1

NA = Not Applicable

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



SECTIONTHREE Arua 2B IAUS-OA2BJ
TABLE 3-6

SLUG TEST RESULTS

Well ID Number Hydraulic Conductivity
(cm/sec)

OA2B-WO1 2.32E-05

OA2B3-W02 2.35E-06

OA2B-W03 1.83E-05

Sheet 1 of I

cm/sec = centimeters per second

URS This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001.
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SECTIONTHREE Area 21 IAUS-0A2B1

TABLE 3-7
AREA 2 WATER LEVEL DATA

Ground TOC May-00 Jul-00 September-00 October-00
Monitoring Surface . May-00

Well Elevation Elevation DTW Water Elev. DTW Water Elev. DTW Water Elev. DTW Water Elev.
_ (ft MSL) (ft MSL) (ft BTOC) (ft MSL) (ft BTOC) (ft MSL) (ft BTOC) (ft MSL) (ft BTOC) (ft MSL)

A2B-WO0 426.38 428.94 6.00 422.94 7.98 420.96 6.23 422.71 15.10 413.84

A2B-W02 434.19 436.84 4.50 432.34 5.05 431.79 6.70 430.14 7.08 429.76

A2B-W03 435.43 438.08 7.11 430.97 7.78 430,30 9.73 428.35 9.82 428.26

A2D-WO0 436.43 439,07 7.84 431.23 5.89 433.18 6.48 432.59 6.66 432.41

A2D-W02 435.85 438.35 3.38 434.97 3.91 434.44 4.48 433.87 4.17 434.18

A2D-W03 435.92 438.56 5.81 432.75 6.51 432.05 7.68 430.88 7.55 431,01

A2D-W04 434.65 437.26 6.01 431.25 5.31 431.95 6.45 430.81 7.13 430.13

A2D-W05 432.37 434.93 3.67 431.26 4.43 430.50 6.26 428.67 7.08 427.85

A2D-W06 435.54 438.08 4.36 433.72 4.12 433.96 5.82 432.26 5.95 432.13

A2F-WO1 432.41 435.01 6.15 428.86 7.64 427.37 10.27 424.74 9.20 425.81

A2F-W02 431.45 434.13 5.20 428.93 5.73 428.40 8.62 425.51 8.22 425.91

A2F-W03 431.49 434.18 6.32 427.86 6.04 428.14 6.65 427.53 6.08 428.10

A2P-WO1 426.36 428.69 12.25 416.44 12.62 416.07 15.29 413.40 15.45 413.24

A2P-W02 425.76 428.34 6.05 422.29 7.51 420.83 11.00 417.34 8.82 419.52

A2P-W03 424.36 427.11 6.61 420,50 7.60 419.51 9.85 417.26 7.85 419.26

A2P-W04 425.50 428.10 8.46 419.64 9.41 418.69 11.35 416.75 9.68 418.42

A2P-WO5 425.63 428.24 6.72 421.52 6.79 421.45 12.03 416.21 9.64 418.60

A2P-W06 424.92 427.41 8.90 418.51 9.47 417.94 11.65 415.76 10.53 416.88

Sheet 1 of 1
TOC = Top of Casing
MSL = Mean Sea Level
BTOC = Below iop of Casing
NA = Not Analyzed
DTW = Depth to Water

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



SECTIONTHREE kRea 2B UAUS-OA2B

TABLE 3-8
MATRICES SAMPLED AT EACH SAMPLE LOCATION AT AUS-OA2B

Drum Soil Groundwater Surface Water

AUS-OA2B-002 AUS-OA2B-O0l * AUS-OA2B-WO1 AUS-OA2B-015

AUS-OA2B-002 AUS-OA2B-W02

AUS-OA2B-003 AUS-OA2B-W03

. __ __ AUS-OA2B-004*

AUS-OA2B-005
AUS-OA2B-006

AUS-OA2B-007*

_____ _____ _____ AUS-0A213-008*

AUS-OA2B-009

AUS-OA2B-0 10

AUS-OA2B-010

AUS.-A2B.-012*
AUS-OA2B-013

AUS-OA2B-014*

________ AUS-OA2B3-O15*
AU S-OA2B3-0 16*
AUS-OA2B-O 17*

AUS-OA2B-018*

AUS-OA2B-019*

AUS-OA2B-0120*

AUS-OA2B-021 *

______ AUS-OA2B-022*

AUS-OA2B-W017

_ AUS-OA2B-W02

AUS-OA2B-W03

Sheet 1 of 1

* Note that the samples at this location were originally designated as sediment, but are actually soil
samples.

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



SECTIONTHREE Area 2B IAUS-OA2BI

TABLE 3-9
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents] Number of Detections Range of Detections

Volatile Organic Compounds

Acetone 3/30 38 ug/kg to 48 ug/kg

Tetrachioroethylene (PCE) 1/30 80 ug/kg
Trichloroethylene (TCE) 1/30 150 ug/kg
Semivolatile Organic Compounds

2-Methylnaphthalene 5/24 55 ug/kg to 250 ug/kg
Anthracene 1/30 57 ug/kg
Benzo(a)Anthracene 7/24 48 ug/kg to 290 ug/kg
Benzo(a)Pyrene 7/24 46 ug/kg to 280 ug/kg
Benzo(b)Fluoranthene 11/24 46 ug/kg to 410 ug/kg
Benzo(ghi)Perylene 4/24 73 ug/kg to 180 ug/kg
Benzo(k)Fluoranthene 6/24 87 ug/kg to 170 ug/kg
Benzyl Butyl Phthalate 1/24 48 ug/kg
Bis(2-Ethylhexyl) Phthalate 4/24 49 ug/kg to 240 ug/kg
Carbazole 1/24 42 ug/kg
Chrysene 10/24 50 ug/kg to 350 ug/kg
Dibenz(a,h)Anthracene 1/24 50 ug/kg
Dibenzofuran 4/24 43 ug/kg to 120 ug/kg

Di-N-Butyl Phthalate 3/24 61 ug/kg to 91 ug/kg
Fluoranthene 10/24 50 ug/kg to 600 ug/kg
Indeno(1,2,3-c,d)Pyrene 4/24 76 ug/kg to 190 ug/kg

Naphthalene 1/24 96 ug/kg
Phenanthrene 8/24 61 ug/kg to 320 ug/kg
Pyrene 10/24 56 ug/kg to 480 ug/kg

Other Inorganics

Total Organic Carbon [ 2/2 136,100 to46,900
Metals
Aluminum 26/26 2,420 to 8,610

Antimony 11/26 0.31 to 55.9 mg/kg

Arsenic 26/26 3.5 to 35.2 mg/kg
Barium 26/26 34.6 to 1,260 mg/kg

Beryllium 7/26 0.05 to 1.3 mg/kg

Boron 5/26 2.9 to 17.5 mg/kg
Cadmium 3/26 0.38 to 1.2 mg/kg
Calcium 26/26 466 to 212,000 mg/kg

Chromium, Total 26/26 5.8 to 104 mg/kg
Cobalt 13/26 1.1 to25.6mg/kg
Copper 26/26 4.1 to 1,560 mg/kg
Cyanide 4/7 0.59 to 2.5 mg/kg
Iron 26/26 6,410 to 58,800 mg/kg

Lead 24/26 9.2 to 2,000 mg/kg
Magnesium 26/26 644 to 22,900 mg/kg

Sheet I of 2

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



SECTIONTHREE Area 211 AUS-OA2BI
TABLE 3-9

SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections Range of Detections

Metals
Manganese 25/26 170 to 6,350 mg/kg
Mercury 16/26 0.05 to 0.99 mg/kg
Nickel 26/26 3 to 22.9 mg/kg
Potassium 25/26 129 to 906 mg/kg

Selenium 18/26 0.3 to4.5 mg/kg
Silver 9/26 0.29 to 1.9 mg/kg
Sodium 6/26 142 to 408 mg/kg
Thallium 5/26 0.16 to I mg/kg

Vanadium 25/26 6.5 to 74.1 mg/kg

Zinc 26/26 19.5 to 465 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).

Checkcd by: ARE 5/14/01

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001,



SECTIONTHREE Area 21 AflS-OA2B1

TABLE 3-10
DRUM SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections Range of Detections

Metals

Aluminum 1/1 9,180 mg/kg

Antimony 1/1 5.4 mg/kg

Arsenic 1/1 6.5 mg/lkg

Barium 1/1 1,500 mg/kg

Boron 1/1 143 mg/kg

Calcium 1/1 3,750 mg/kg

Chromium, Total 1/1 191 mg/kg

Cobalt 1/1 11.6 mg/kg

Copper 1/1 75.1 mg/kg

Iron 1/1 34,300 mg/kg

Lead 1/1 291 mg/kg

Magnesium 1/1 4,440 mg/kg

Manganese 1/1 480 mg/kg

Nickel 1/1 23.7 mg/kg

Potassium 1/1 969 mg/kg

Silver 1/1 4 mg/kg

Thallium 1/1 0.17 mg/kg

Vanadium 1/1 23.9 mg/kg

Zinc 1/1 166 mg/kg
Sheet 1 of 1

mg/kg = milligrams 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 5/14/01

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



SECTIONTHREE Aea 2B (AUSOA2BI

TABLE 3-11
GROUNDWATER SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections Range of Detections

Volatile Organic Compounds .-.
I,1-Dichloroethene 1/3 0.7 ug/L

Cis-1 ,2-Dichloroethylene 1/3 120 ug/L
Tetrachloroethylene(PCE) 1/3 15 ug/L
Trans- 1,2-Dichloroethene 1/3 .24 ug/L
Trichioroethylene (TCE) 1/3 147 ugL
Metals
Aluminum 1/2 186 ug/L
Barium 2/2 1.8 ug/L to 52ug/L
Calcium 2/2 174 ug/L to 72,500 ug/L
Iron 2/2 17.8 ug/L to 157 ug/L
Magnesium 2/2 28.9 ug/L to 35,500 ug/L
Manganese 2/2 4.8 ug/L to 458 ug/L
Sodium 2/2 90.6 ug/L to 226,000 ug/L

Zinc 1/2 5.1 ug/L
Sheet I of I

ug/L = micrograms per Liter

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 analytc 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 5/14/01

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



SECTIONTHREE Area 21 (AUS-OA2B1

TABLE 3-12
SURFACE WATER SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detectionsge of Detections

Metals
Aluminum 1/1 28,400 ug/L
Arsenic 1/1 5.8 ug/L

Barium 1/1 247 ug/L
Calcium 1/1 10,900 ug/L

Chromium, Total 1/1 24.6 ug/L

Iron 1/1 23,300 ug/L
Lead 1/1 22.9 ug/L
Magnesium 1/1 6,170 ug/L
Manganese 1/1 1,450 ug/L
Potassium 1/1 3,920 ug/L

Sodium 1/1 3,770 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 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).

16 Checked by: ARE 5/14/01

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



TABLE 3-13

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

CAS Number Chemical Max Reporting Qualifier Units Max RL to Region 9 Industrial Toi

Limit (RL) Background (SOIL) Carcinogens Toxins (DAF-1)

Volatile Organic Compounds

7 1-55-6 1,1,1-Trichloroethane 10 U UG/KG 3.00E-06 LO0E-0I

79-34-5 1,1,2,2-Tetrachloroethane 10 U UG/KG 1. I I E-08 2.56E-06 5.00E+OI

79-00-5 1,1,2-Trichloroethane 10 U UG/KG 5.26E-09 6.57E-05 1.1 IE+0l

75-34-3 1 ,l-Dichloroethane 10 U UG/KG 4.85E-06 I .00E-02

75-354 l,1-Dichloroethene 10 U UG/KG 8.42E-08 1.48E-04 3.33E+00

107-06-2 1,2-Dichloroethane (EDC) 10 U UG/KG 1.3IOE8 2.84E-04 1.00E4+01

540-59-0 1 ,2-Dichloroethene (total) 10 U UG/KG 6.79E-05 54OQE-01

78-87-5 1,2-Dichloropropane 10 U UG/KG 1.30E-08 4.69E-04 I O0E+0 1

78-93-3 2-Butanone (MEK) 20 U UG/KG 7.22E-07

591-78-6 2-Hexanone 20 U UG/KG

108-10-1 4-Methyl-2-pentanone (MIBK) 20 U UG/K& 693 E-06

67-64-1 Acetone 48 J UG/KG 7.72E-06 6.OOE-02

71 43-2 Benzene 10 U UG/KG 6.83E-09 4.13E-04 5.00E+00

75-274 Bromodichloromethane 10 U ULGJKG 4.24E-09 9.5SE-06 3.33E-01

75-25-2 Bromoform 10 U UGIKG 3.20E-1 I 5.68E-07 250E-0O

74-83-9 Bromomethane 10 UJ UG/KG 7.61E-04 I.00E+00

75-15-0 Carbon disulfide 10 U UG/KG 8.27E-06 5.00E-03

56-23-5 Carbon tetrachloride 10 U UG/KG I.89E-08 1.43E-03 3.33E+00

108-90-7 Chlorobenrzene 10 U UG/KG 1.84E-05 1.43E-01

75-00-3 Chloroethane 10 U UGIKG 1.54E-09 5.30E-07

67-66-3 Chloroform 10 U UG/KG l.92E-08 7.76E-03 3.33E-01

74-87-3 Chloromethane 10 U UG/KG 3.76E-09

156-59-2 eis-1,2-Dichloroethene 10 U UG/KG 6.79E-05 5.OOE-Ol

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

Page I of 14



TABLE 3-13

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL ANDI UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HIQ) Ratio of M ax Co ncentratio n

Max Result or ~~Concentration (or Rase on Inustrial Based on USEPA Region 9 (or Max RL) to Migrationt

CAS Number Chemical Max Reporting Qualifier Units Max RL) to egion Industrial Soil PRG for Groundwater Criteria

Limit (RL) Background (SOIL) Soil PRG for Toxins (DAF-1)
Carcinogens

10061-01-5 cis- 1,3-Diclloropropene 10 U UG/KG 5.62E-08 2.27E-04

124-48-1 Dibromochloromethane 10 U UG/KG 3.77E-09 6.28E-06 S.OOE-OI

100414 Ethylbenzene 10 U UG/KG I.67E-06 1.43E-02

75-09-2 Methylene chloride 10 U UG/KG 4.87E-10 1.02E-06 l.OOE+01

110-54-3 N-Hexane 10 U UG/KG 2.48E-05

100-42-5 Styrene 10 U UG/KG 4.89E-07 5.00E-02

127-184 Tetie1 hy1 ef; 80 UG/KG 4.29E-09 4.70E-05 2:167E+01

108-88-3 Toluene 10 U UG/KG 5.03E-06 1 .67E-02

1330-20-7 total Xylenes 10 U UG/KO 2.25E-06 1.00E-03

156-60-5 trans-1,2-Dichloroethene 10 U UG/KG 4.67E-05 3.33E-01

10061-02-6 trans-I,3-Dichloropropene 10 U UG/KG 5.62E-08 2.2713-04

79-01-6 T r i i 150 UG/KG 2.45E-08 1.90E-03 j S =500E+01

75-014 Vinyl chloride 10 U UG/KG 2.05E-07 1.43E+01

Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 600 U UG/KG 7.88E-05 2.OOE+00

95-50-1 1,2-Dichlorobenzene 600 U UG/KG 1.811E-04 6.67E-0 I

541-73-1 1,3-Dichlorobenzene 600 U UG/KG 1. I 6E-02

10646-7 I,4-Dichlorobenzene 600 U UG/KG 7.38E-08 3.12E-04 6.00E+00

95-954 2,4,5-Trichlorophenol 3000 U UG/KG 3.4 1 E-05 3.OOE-01

88-06-2 2,4,6-Trichlorophenol 600 U UG/KG 2.68E-09 7.50E+01

120-83-2 2,4-Dichlorophenol 600 U UG/KG 2.27E-04 1.20E+01

105-67-9 2,4-Dimethylphenol 600 U UG/KG 3.411E-05 1.50E+00

51-28-5 2,4-Dinitrophenol 3000 U UG/KG 1.70E-03 3 .001+02

9 1-58-7 2-hloronaphthalene 600 U UG!KG 2.20E-O5

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

J = Estimated U = Nondetect

Page 2 ol014
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TABLE 3-13
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max CacrRk 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 ConcentRegion 9 Industrial I l S PG f
Limit (RL) Background (SOIL) Soil PRO for Toxins (DAB-1)

Carcinogens

95-57-8 2-Chlorophenol 600 U UG/KG 2.49E403 3.OOE+00

91-57-6 2-Methylnaphthalene 250 J UG/KG 4.61 E-06 1.25E-03

9548-7 2-Methylphenol 600 U UG/KG E 36E-05 7.50E-01

88-74-4 2-Nitroaniline 3000 U UG/KG 5.96E-02

88-75-5 2-Nitrophenol 600 U UG/KG 8.51 E-5

91-94-1 3,3-Dichlorobenzidine 600 U UG/KG 1.09E-07 2.00E+03

99-09-2 3-Nitroaniline 3000 U UG/KG 5.96E-02

534-52-1 4,6-Dinitro-2-methylphenol 3000 U UG/KO

101-55-3 4-Bromophenyl phenyl ether 600 U UG/KG

59-50-7 4-Chloro-3-methylphenol 600 U UG/KG I .36E-05

106-47-8 4-Chloroaniline 1200 U UG/KG 3.41 E-04 4.00E+01

7005-72-3 4-Chlorophenyl phenyl ether 600 U UGIKG

106-44-5 4-Methylphenol 600 U UG/KG I .36E-04

100-01-6 4-Nitroaniline 3000 U UGKG 5.96E-02

100-02-7 4-Nitrophenol 3000 U UGIG 4.26E-04

83-32-9 Acenaphthene 600 U UGfKG 1.56E-05 2.00E-02

208-96-8 Acenaphthylene 600 U UG/KG I. I i E-5 3.00E-03

120-12-7 Anthracene 57 J UG/KG 1.46E-07 9.50E-05

56-55-3 cn e 290 J UG/KG 1.OOE-07 3.63B 0

50-32-8 Benzo(a)pyrene 280 J UG/KG 9.70E-07 7.00E-0I

205-99-2 Benzo ubr l =nd 410 UG/KG 1.42E-07 2.05E+G0

191-24-2 Benzo(gyh,i)perylene 180 J UGIKG 3.32E-06 9.00E-04

207-08-9 Benzo(k)fluoranthene 170 J UG/KG 5.89E-09 8.50E-02

111-91-1 bis(2-Chloroethoxy)methane 600 U UG/KG

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

Page 3 of 14



TABLE 3-13

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HIQ) Ratio of Max Concentration
Max Result or Concentration or Based on USEPA Based on USEPA Region9 (or Max RL)toMigration

CAS Number Chemical Max Reporting Qualifier Units Cn taxt ( Region 9 Industrial Industrial Soil PRG for Groundwater Criteria

Limit (RIL) Background (SOIL) Soil PRG for Toxins (DAF-1)

I ~~~~~~~Carcinogens

11144-4 bis(2-Chloroethyl) ether 600 U UG/KG 9.68E-07 3.00E+04

108-60-1 bis(2-Chloroisopropyl) ether 600 U UG/KG 7.43E-08 1.41E-04

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 240 J UG/KG 1.36E-09 I.36E-05

85-68-7 Butyl benzyl phthalate 48 . UG/KG 2.72E-07 6.00E-05

86-74-8 Carbazol . - .; .. , 42 J UG/KG 3.41E-10 1.40E+00

218-01-9 Chrysene 350 J UG/KG 1.21 E-09 4.38E-02

84-74-2 Di-n-butyl phthalate 91 J UG/KG 1.03E-06 3.032-04

117-84-0 Di-n-octyl phthalate 600 U` UG/KG 3.41E-05 6.00E-05

53-70-3 Dibenz*a,h)anthracene 50 U W/IKG 1.73E-07 6.25E-01

132-64-9 Dibenzofuran 120 J UG/KG 2.37E-05

84-66-2 Diethyl phthalate 600 U UG/KG 8.5 1E-07

131-11-3 Dimethyl phthalate 600 U UGfKG 6.81E-08

206-44-0 Fluoranthene 600 UG/KG 1.99E-05 3.00E-03

86-73-7 Fluorene 600 U UG/KG 1.8 lE-05 2.OOE-02

118-74-1 Hexachlorobenzene 600 U UG/KG 3.89E-07 8.51E-04 6.00E+00

87-68-3 Hexachlorobutadiene 600 U UG/KG 1.90E-08 3.41E-03 6.00E+00

77-474 Hexachlorocyclopentadiene 600 U UG/KG I.02E-04 3.OOE-02

67-72-1 Hexachloroethane 600 U UG/KG 3.41E-09 6.81-E04 3.OOE+01

193-39-5 Indeno(I,2,3-cd)pyrene 190 J UG/KG 6.58E-08 2.71E-01

78-59-1 Isophorone 600 U UG/KG 2.31E-10 3.41E-06 2.00E+01

621-64-7 N-Nitroso-di-n-propylamine 600 U UG/KG 1.70E-06 3.OOE+05

86-30-6 N-Nitrosodiphenylamine 600 U UG/KG 1.1 9E-09 1.00E+01

91-20-3 Naphthalene 96 J UG/KG 5.09E-04 2.40E-02

87-86-5 Pentachlorophenol 3000 U UG/KG 2.70E-07 2. 1 0E-04 3.OOE+03

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

J = Estimated U = Nondetect

Page 4 of 14
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TABLE 3-13
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2B (AUS-OA2B)

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 Region 9 (or Max RL) to Migrationto

CAS Number Chemical Max IReporting Qualifier Units Max RL) to Region 9 Industrial IndusTial Soil PRG for Groundwater Criteria

85-01-8 Phenanthrene 320 J UG/KG 5.90E-06 1.60E-03

108-95-2 Phenol 600 U UG/KG 1.14E-06 1.20E-01

129-00-0 Pyrene 480 UG/KG 8.85E-06 2.40E-03

Explosives
99-35-4 1,3,5-Trinitrobenzene 450 U UG/KG 1.701-05

99-65-0 1,3-Dinitrobenzene 450 U UGIKG 5.11E-03

118-96-7 2,4,6-TrinitrotoTuene (TNT) 890 U UG/KG 1.08E-08 2.021E-03

121-14-2 2,4-Dinitrotoluene 450 U UG/KG 2.55E-04 1.132+04
606-20-2 2,6-Dinitrololuene 600 U UG/KG 6.81E-04 2.00E+04

35572-78-2 2-Amino-4,6-Dinitrotoluene 890 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 890 U UG/KG

99-08-1 3-Nitrotoluene 890 U UG/KG 4.38E-04

19406-51-0 4-Amino-2,6-Dinitrotoluene 890 U UG/KG

99-99-0 4-Nitrotoluene (PNT) 890 U UG/KG 4.38E-04
26G91-41l -0 HMX 890 U UGIXG 2.02E-05
98-95-3 Nitrobenzene 450 U UG/KG 3.93E-03
55-63-0 Nitroglycerin 1300 U UG/KG 7.38E-09

78-11-5 Pentaerythritol tetranitrate (PETN) 2500 U UG/KG

121-82-4 RDX 890 U UG/KG 3.97E-08 3.37E-04

47945-8 Tetryl 1300 U UG/K& 1.48E-04

Metals
7429-90-5 Aluminum 8610 MG/KG 2.99E-01 5.14E-03

7440-36-0 Antimony f 55.9 J MG/G 6.73E+01 6.842-2 1.86E202

7440-38-2 Anici>;352 MG/KG 2.6 1 E+00 'K.E 1J529205 8.0123-02 3Z52-+01

ND = Not Detected E = Outside of Range U = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 3-13

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2B (AUS-OA2B)

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 RL) to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria

Limit (RL) Background (SOIL) Soil PRG for Toxins (DAF-1)
Carcinogens

7440-39-3 Bar 1260 MG/KG 6.46E+00 1.0113-02 t581340'

7440-41-7 Beyii , 1.3 MG/KG I .71E+00 5.80E-10 3.52E-04 4.33E-01

7440 42-8 Boron 17.5 MG/KG 3.30E+00 2.21 E-04

7440-43-9 1.2 MG/KG 6.32E+00 4.02E-10 1.48E-03 i 3. 00E4.00:.

7440-70-2 Calcium 212000 MG/KG 8.49E+O I

744047-3 Chou 104 MG/KG 4.133E+00 2.32E-07 -01, 5 201+01

744048 4 Cobalt 25.6 MG/KG 1.18E+00 2.09E-04

7440-50-8 Copper 1560 MG/KG 1.38E+02 2.06E-02

57-12-5 Cyae* 2.5 MG/KG 6.10E+00 1.42E-04 ; 1.25E+00

7439-89-6 Iron 58800 MG/KG 3.05E+00 9.60E-02

7439-92-1 2000 MG/KG 8.55E+01

7439-954 Magnesium 22900 MG/KG 1.48E+01

7439-96-5 Manganese 6350 MG/KG 1.74E+00 1.97E-01

7439-97-6 Ms 0.99 MG/KG 1.65E+01

7440-02-0 . , 22.9 MG/KG 1.21E+00 5.60E-04 3.27E+

2023695 Potassium 906 MG/KG 1.45E+00

7782-49-2 ; 1enibiik t 4.5 MG/KG 1.92E+00 4.40104 1.5013+01

7440-22-4 S 1.9 MG/KG 3.28E+00 1.86E-04 9.50E-01

7440-23-5 Sodium 408 MG/KG 2.40E+00

7440-28-0 Thallium I J MG/KG 2.44E+00 6.99E-06

7440-62-2 Vanadium 74.1 MG/KG 1.57E+00 5.1 8E-03 2.47E-01

7440-66-6 Zinc 465 MG/KG 9.05E+00 7.59E-04 7.75E-01

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

J = Estimated U = Nondetect

Page 6of 14
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TABLE 3-13

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2B (AUS-0OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ma rRatio 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 MaxFL) to Migrationt

CAS Number Chemical Limit (R1e Qualifier Units Max RL) to Soil PRG for Industrial Soil PRG for Groundwater Criterja

Background (SOIL) Carcinogens Toxins (DAF-1)

Other Parameters

7601-90-3 Perchlorate 7000 U UG/KG | 6.85E-03

TOC TOC 46900 MG/KG I I.49E+00 I I

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 3-13

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2B (AUS-0A2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration (or MaxRL) tonIEPa
Max Result or (or Max RL) to IEPA (or Max RL) to [EPA Clrass RI So ilP

CAS Number Chemical Max Reporting Qualifier Units industrial/Commercial Soil] Construction Worker Soil Componen Sofl

Limit (RL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

Volatile Organic Compounds

71-55-6 1,1,1 -Trichloroethane 10 U UG/KG 5.OOE-03

79-34-5 1,1,2,2-Tetrachloroethane 10 U UG/KG

79-00-5 1, 1,2-Trichloroethane 10 U UG/KG 1.22E-06 1.22E-06 5.00I-01

75-34-3 1,I-Dichloroetlhane 10 U UG/KO 5.OOE-08 5.OOE-08 4.35E-04

75-354 1,1-Dichloroethene 10 U UG/KG 5.56E-07 5.56E-06 1.67E-01

107-06-2 1,2-Dichloroethane (EDC) 10 U UIKG 1.59E-04 7.14E-06 5.00E-01

540-59-0 l,2-Dichloroethene (total) 10 U UG/KG 5.OOE-07 5.00E-07 2.50E-02

78-87-5 1,2-Dichioropropane 10 U UG/KG 1.19E-04 5.56E-06 3.33E-01

78-93-3 2-Butanone (MEK) 20 U UGIKG

591-78-6 2-Hexanone 20 U UG/KG

108-10-1 4-Methyl-2-pentanone (MIBK) 20 U UG/KG

67-64-1 Acetone 48 3 UG/KG 2.40E-07 2.40E-07 3.OOE-03

71 43-2 Benzene 10 U UG/KG 5.00E-05 2.33E-06 3.33E-01

75-274 Bromodichloromethane 10 U UG/KG 1.09E-04 5.00E-06 1.67E-02

75-25-2 Bromofornm i0 U UG/KG 1.39E-05 6.25E-07 1.252-02

74-83-9 Bromomethane 10 UJ UG/KG 3.45E-06 1.00E-05 5.O0E-02

75-15-0 Carbon disulfide 10 U UG/KG 5.00E-08 5.00E-07 3.132-04

56-23-5 Carbon tetrachloride 10 U UG/KG 2.27E-04 2.44E-05 1.43E-01

108-90-7 Chlorobenzene I U I UG/KG 2.44E-07 2.44E-06 1.00E-02

75-00-3 Chloroethane 10 U UG/KG

67-66-3 Chloroform 10 U UG/KG 1.06E-05 5.OOE-06 1.67E-02

74-87-3 Chloromethane 10 U UG/KG

156-59-2 cis-1,2-Dichloroethene 10 U UG/KG 5.OOE-07 5.002-07 2.50E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 3-13

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration (or Max RL)etrotion
Max Result or (or Max RL) to IEPA (or Max RL) to IEPA Cor Max RLa to IEPA

CAS Number Chemical Max Reporting Qualifier Units IndustriallCommercial Soil Construction Worker Soil Co sponent of

Limit (RI..) Ingestion Criteria Ingestion Criteria Groundwater Criteria

10061-01-5 cis-1,3-Dichloropropene 10 U UG/KG

124-48-1 Dibromochlorornethane 10 U UG/KG 2.44E-07 2.44E-07 2.50E-02

100-41-4 Ethylbenzene to U UG/KG 5.00E-08 5.00-07 7.69E-04

75-09-2 Methylene chloride 10 U UGIKG 1.32E-05 8.33-07 5.00E-01

110-54-3 N-Hexane 10 U UG/KG

100-42-5 Styrene 10 U UG/KG 2.44E-08 2.44E-07 2.50E-03

127-18-4 schlordetEy 80 UG/KG 7.27E-04 3.33E-05 <1 13E+::

108-88-3 Toluene 10 U UG/KG 2.44E-08 2.44E2-0 8.33E-04

1330-20-7 total Xylenes 10 U UG/KG I.OOE-08 2.44E-08 6.67E-05

156-60-5 trans-l ,2-Dichloroethene 10 U UG/KG 2.44E-07 2.44E-07 1.433-02

10061-02-6 trans-I ,3-Dichloropropene 10 U UG/KG

79-01-6 T. c btoe y. CpS C150 UG/KG 2.88E-04 1.252-04 5 -4 O -t.

75-01-4 Vinyl chloride 10 U UG/KG 3.33E-03 1.54E-04 1.001+00

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 600 U UG/KG 3.00E-05 3.OOE-04 1.20E-0O

95-50-1 1,2-Dichlorobenzene 600 U UG/KG 3.33E-06 3.332-05 3.53E-02

541-73-l 1,3-Dichlorobenzene 600 U UG/KG

106-46-7 1 ,4-Dichlorobenzene 600 U UG/KG 3.00E-01

95-95-4 2,4,5-Trichlorophenol 3000 U UG/KO 1.50E-05 1.50E-05 1.1 I -02

88-06-2 2,4,6-Trichlorophenol 600 U UG/KG 1.15E-03 5.45E-05 3.00E+00

120-83-2 2,4-Dichlorophenol 600 U UG/KG 9.842-05 9.84E-04 6.OOE-0I

105-67-9 2,4-Dimethylphenol 600 U UG/KG 1.46E-05 1.46E-05 6.67E-02

51-28-5 2,4-Dinitrophenol 3000 U UG/KG 7.322-04 7.32E-03 1.50E+01

91-58-7 2-Chloronaphthalene 600 U UG/KG

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

J = Estimated U = Nondetect
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TABLE 3-13

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2B (AUS-0A2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration (atoro Max RL)ceto atEPA
CAS Number Chemical fMax Result or (or Max RL) to IEPA (or Max RL) to IEPA Cor Max RLa to IEPA

Max Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil Compnen of
Limit (R1141 Ingestion Criteria Ingestion Criteria Component of

Groundwater Criteria

95-57-8 2-Chlorophenol 600 U UGiXG 6.OOE-05 6.00E-05 1.50E-01

91-57-6 2-Methylnaphthalene 250 J UG/KG 4.1 OE-06 4. IOE-06 5.95E-05

95-48-7 2-Methylphenol 600 U UGIKG 6.00E-06 6.00E-06 4.00E-02

88-744 2-Nitroaniline 3000 U UG/KG

88-75-5 2-Nitrophenol 600 U UG/KG

91-94-1 3,3-Dichlorobenzidine 600 U UG/KG 4.62E-02 2.14E-03 8.57E+01

99-09-2 3-Nitroaniline 3000 U UG/KG

534-52-1 4,6-Dinitro-2-methylphenol 3000 U UG/KJKG

101-55-3 4-Bromophenyl phenyl ether 600 U UG/KG

59-50-7 4-Chloro-3-methylphenol 600 U UG/K_

106-47-8 4-Chloroaniline 1200 U UG/KO 1.46E-04 1 .46E-03 1.71E+00

7005-72-3 4-Chlorophenyl phenyl ether 600 U UG/KG

10644-5 4-Methylphenol 600 U UG/KG

100-01-6 4-Nitroaniline 3000 U UG/KG

100-02-7 4-Nitrophenol 3000 U UG/KG

83-32-9 Acenaphthene 600 U UG/KG 5.001E-06 5.OOE-06 1-05E-03

208-96-8 Acenaphthylene 600 U UG/KG 9.842-06 9.84E-06 1.43E-04

120-12-7 Anthracene 57 J UG/KG 9.34E-08 9.34E-08 4.75E-06

56-55-3 enz 290 J UG/KG 3.63E-02 1.71E-03 1.45E-01

50-32-8 Benzo(a)pyrene 280 J UG/KG 3.50E-01 1.65E-02 3.50E-02

205-99-2 a g 410 UG/KG 5.13E-02 2.41 E-03 8.20E-02

191-24-2 Benzo(geh,i)perylene 180 J UG/KG 2.95E-06 2.95E-06 4.29E-05

207-08-9 lBenzo(k)fluoranthene 170 J UG/KG 2. 1 8E-03 1.00E-04 3.47E-03

111-91-1 bis(2-Chloroethoxy)methane 600 U UG/KG 

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

Page lOofl4
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TABLE 3-13

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE
Concentration Ratio of Max Concentration

Max Result or ~~Ratio of Msax Concentration Ratio of Max (ocnrto or Max RL) to JEPA
Max Result or (or Max RL) to IEPA (or Max RL) to [EPA Cor ax RI So iP

CAS Number Chemical Max Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil Class I Sof

Limit (RL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

111-44-4 bis(2-Chloroethyl) ether 600 U UG/KG 1.20EG-1 8.00E-03 1.50E+03

108-60-1 bis(2-Chloroisopropyl) ether 600 U UG/KG

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 240 J UG/KG 5.85E-04 5.85B-05 6.67E-05

85-68-7 Butyl benzyl phthalate 48 X UG/KOG 1.17E-07 1 .17E-07 5.16E-05

86-74-8 Cbaole 42 J UG/KO 1.45B-04 6.77E-06 7.OOE-02

218P1-9 Chrysene 350 3 UG/KG 4.49B-04 2.06E-05 2.19E-03

84-74-2 Di-n-butyl phthalate 91 3 UG/KO 4.55E-07 4.55E-07 3.96E-O5

117-84-0 Di-n-octyl phthalate 600 U UG/KG 1.46E-05 1.46E-04 6.OOE-05

53-70-3 Dibenz(a,h)anthracene 50 J UG/KG 6.25E-02 2.94E-03 2.50B-02

132-64-9 Dibenzofuran 120 J UG/KG

84-66-2 Diethyl phthalate 600 U UG/KG 6.00E-07 6.00E-07 1.28E-03

131-11-3 Dimethyl phthalate 600 U UG/KG

206-44-P Fluoranthene 600 UG/KG 7.32E-06 7.32E-06 1.40E-04

86-73-7 Fluorene 600 U UG/KG 7.32E-06 7.32E-06 1.07E-03

118-74-1 Hexachlorobenzene 600 U UG/KG 1.50G- 1 7.69E-03 3.00E-Ol

87-68-3 Hexachlorobutadiene 600 U UG/KG

77-47-4 Hexachlorocyclopentadiene 600 U UG/KG 4.29EB-5 4.29E-05 1.50E-03

67-72-I Hexachloroethane 600 U UG/KG 3.OOE-04 3.OOE-04 1.20B+O0

193-39-5 Indeno(I,2,3-cd)pyrene 190 3 UG/KG 2.38E-02 1. 12E-03 I.36E-02

78-59-1 Isophorone 600 U UG/K& 1.46E-06 1.46E-06 7.50E-02

62 1-64-7 N-Nitroso-di-n-propylamine 600 U UG/KG 7.50B-01 3.33E-02 1.20E+04

86-30-6 N-Nitrosodiphenylarnine 600 U UG/KG 5.OOE-04 2.40E-05 6.00GB-P

91-20-3 Naphthalene 96 3 UG/KG I. 17E-06 l.17E-05 1.14B-03

87-86-5 Pentachlorophenol 3000 U UG/KG 1.25E-01 5.77E-03 1.00E+02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 3-13

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2B (AUS-OA23)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

. _ ~~~~~~~~~~~~~~~~~~~~~Ratio of M~ax Concentration
Ratio of Max Concentration Ratio of Max Concentration (atoro Max EL)ceto ation

Max Result or (or Max EL) to IEPA (or Max RL) to lEPA Cor Max RL) to IEPA

CAS Number Chemical Max Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil Class I Soil

Limit (RL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

85-01-8 Phenanthrene 320 J UG/KG 5.25E-06 5.25E-06 7.62E-05

108-95-2 Phenol 600 U UGIKG 6.00E-07 5.OOE-06 6.00E-03

129-00-0 Pyrene 480 UG/KG 7.87E-06 7.871E-06 I.14E-04

Explosives

99-35-4 I1,3,5-Tinitrobenzene 450 U UG/KG

99-65-0 1,3-Dinitrobenzene 450 U UG/KG

118-96-7 2,4,6-Trinitrotoluene (TNT) 890 U UG/KG

121-14-2 2,4-Dinitrotoluene 450 U UGfKG 5.36E-02 2.50E-03 5.63E+02

606-20-2 2,6-Dinitrotoluene 600 U UG/KG 7.14E-02 3.33E-03 8.57E+02

35572-78-2 2-Amnino-4,6-Dinitrotoluene 890 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 890 U UGIKG

99-08-1 3-Nitrotoluene 890 U UG/KG

19406-51-0 4-Armino-2,6-Dinitrotoluene 890 U UG/KG

99-99-g 4-Nitrotoluene (PNT) 890 U UG/KG

269141-0 4HMX 890 U UG/KG

98-95-3 Nitrobenzene 450 U UG/KG 4.50E-04 4.50E-04 4.50E+00

55-63-0 Nitroglycerin 1300 U UG/KG

78-11-5 Pentaerythritol tetranitrate (PETN) 2500 U UG/IKG

121-824 RDX 890 U UG/KG

479-45-8 Tetryl 1300 U UGIKG

Metals
7429-90-5 Alunminum 8610 MG/KG

7440-36-0 Antiony 55.9 J MG/KG 6.82E-02 6.82E11.2

7440-38-2 ~~1!i? - 35.2 ; MO@G/KGgit c ________________________ 0 M 5.77E0- I - 6E

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

J = Estimated U = Nondetect
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TABLE 3-13
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2B (AUS-OA2B)

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

CAS Number Chemical Max Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil Class I Soil
Limit (RIL) Ingestion Criteria Ingestion Criteria Component of

Groundwater Criteria

7440-39-3 Ban 1260 MG/KG 9.00-E03 9.00E-02 :. k5E+00

7440-41-7 Be m 1.3 MG/KG L30E+ ' 4.48E-02 1.97E-01

744042-8 Boron 17.5 MG/KG 9.72E-05 9.72E-04

7440-43-9 Cadmium 1.2 MG/KG 6.OOE-04 6.E0-03 3.24E-01

7440-70-2 Calcium 212000 MG/KG

7440-47-3 Chromi 104 MG/KG 1.04E-02 2.54E-02 p- 124-00

7440-48-4 Cobalt 25.6 MG/KG 2.13E-04 2.13E-03

7440-50-8 Copper 1560 MG/KG 1.90E-02 1.90E-01 1.42E-0I

57-12-5 2.5 J MG/KG 6.10E-05 6.1 OE-04 6+25E-02

7439-89-6 Iron 58800 MG/KG

7439-92-1 \ 2000 MG/KGI

7439-95-4 Magnesium 22900 MG/KG

7439-96-5 Manganese 6350 MG/KG 6.61 E-02 6.61E-01

7439-97-6 ; [er~y~r-~r ~~~~.tqpk~p 0.99 MG/KG 1.62E-03 1.62E-02 6.602-1-00

7440-02-0 * e ; 22.9 MG/K S 5.59E-04 5.59E-03 3.012-01

2023695 Potassium 906 MG/KG

7782-49-2 4.5 MG/KG 4.50E-04 4.50E-03 _ 1 S8B+00

7440-22-4 5 1.9 MG/KG 1.90E-04 1.90E-03 1.272+00

7440-23-5 Sodium 408 MG/KG

7440-28-0 Thallium I J MG/KG 6.25E-03 6.25E-03 4.17E-01

7440-62-2 Vanadium 74.1 MG/KG 5.29E-03 5.29E-02 7.56E-02

7440-66-6 Zinc 465 MG/KG 7.62E-04 7.62E-03 1.29E-01

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

Page 13of14



TABLE 3-13
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 23 (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or _-iRato of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
(or Max RL) to IEPA (or Max RL) to [EPA CasISi

CAS Number Chemical Max Reporting Qualifier Units Cnusrax Lsom SIl Conruction W ErA Soil Cormpao Io fIl
Lixuit {RL) ~~~Industrial/Comm~ercial Soil Construction W~orker SoiTl opneto

Ingestion Criteria Ingestion Criteria Groundwater Criteria

Other Parameters

7601-90-3 Perchlorate 7000 ] U UG/KG

TOGC TOC 46900 ] IMG/KGI| _II

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

Iige 14 ofl 14
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TABLE 3-14
HUMAN HEALTH SCREENING OF DRUM RESULTS FROM AREA 2B (AUS-OA2B)

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 Num ber C hemical |Max Reporting Qualifier Units Max RL) to Regio 9 fdtr|l Industrial Soil PRG for Groundwater Criteria
Lmar (Reprtn Qualifierd Units) Soil PRG for Toxins A-1

Limit (RL) Background (SOW) ~Carcinogens(AFl

Semivolatile Organic Compounds ___

120-82-1 1,2,4-Trichlorobenzene 430 U UG/KG 5.64E-05 1.43E+00

95-50-1 1,2-Dichlorobenzene 430 U UG/KG 1.30E-04 4.78E-01

541-73-1 1,3-Dichlorobenzene 430 U UG/KG 8.31 E-03

106-46-7 1,4-Dichlorobenzene 430 U UG/KG 5.29E-08 2.24E-04 4.30E+00

95-95-4 2,4,5-Trichlorophenol 2100 U UG/KG 2.38E-05 2.1OE-01

88-06-2 2,4,6-Trichlorophenol 430 U UG/KG 1.92E-09 5.38E+01

120-83-2 2,4-Dxchlorophenol 430 U UG&G 1.63E-04 8.60E+00

105-67-9 2,4-Dimethylphenol 430 U UGIKG 2.44E-05 1.08E+00

51-28-5 2,4-Dinitrophenol 2100 UJ UGKG 1.19E-03 2.1 OE+02

91-58-7 2-Chloronaphthalene 430 U UG/KO 1.58E-05

95-57-8 2-Chlorophenol 430 U UG/KG 1.78E-03 2.15t+00

91-57-6 2-Methylnaphthalene 430 U UG/KG 7.93E-06 2.15E-03

9548-7 2-Methylphenol 430 U UG/KG 9.76E-06 5.38E-01

88-744 2-Nitroaniline 2100 U UG/KG 4.17E-02

88-75-5 2-Nitrophenol 430 U UGIKG 6.10E-05

91-94-1 3,3Y-Dichlorobenzidine 430 U UGIKG 7.84E-08 1.43E+03

99-09-2 3-Nitroaniline 2100 U UG/KG 4.17E-02

534-52-1 4,6-Dinitro-2-methylphenol 2100 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 430 U UGfKG

59-50-7 4-Chloro-3-methylphenol 430 U UG/KG 9.76E-06

10647-8 4-Chloroaniline 850 U UGIKG 2.41 E-04 2.83E+01

7005-72-3 4-Chlorophenyl phenyl ether 430 U UGIKG

106-44-5 4-Methylphenol 430 U UG/KG 9.76E-05

ND = Not Detected E - Outside of Range UJ = Estimated Nondetcct
I = Estimated U = Nondetect

Page I of 10



TABLE 3-14

HUMAN HEALTH SCREENING OF DRUM RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
CASMNumberChernicalax Resutor QualiConcentration (or RB 9 Industrial Based on USEPA Region 9 (or Max RL) to Migration

LiNumberChemicalmaxReportit Qualife Max RL) to region Industrial Soil PRO for Groundwater Criteria
Limit (RL) Background (SOWL) Carin R ogensin (DAP.-1)

100-01-6 4-Nitroaniline 2100 U UG/KG 4.17E-02

100-02-7 4-Nitrophenol 2100 U UG/KG 2.98E-04

83-32-9 Acenaphthene 430 U UGJKG 1.12E-05 1.43E-02

208-96-8 Acenaphthylene 430 UJ UGIKG 7.93E-06 2.15E-03

120-12-7 Anthracene 430 UJ UG/KG 1.10E-06 7.17E-04

56-55-3 Benzo(a)anthracene 430 U UG/KG 1.49E-07 538E+00

50-32-8 Benzo(a)pyrene 430 U UG/KG 1.49E-06 I .08E+00

205-99-2 Benzo(b)fluoranthene 430 U UG/KG 1.49E-07 2.15E+00

191-24-2 Benzo(g,h i)perylene 430 U UG/KG 7.93E-06 2.15E-03

207-08-9 Benzo(k)fluoranthene 430 UJ UG/KG 1.49E-08 2.15E-01

111-91-1 bis(2-Chloroethoxy)methane 430 U UGKG

111-444 bis(2-Chloroethyl) ether 430 U UG/KG 6.94E-07 2.15E+04

108-60-1 bis(2-Chloroisopropyl) ether 430 U UG/KG 5.32E-08 1.011E-04

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 430 U UG/KG 2.44E-09 2.44E-05

85-68-7 Butyl benzyl phthalate 430 U UG/KG 2.44E-06 5.38E-04

86-74-8 Carbazole 430 UJ UG/KG 3.49E-09 I .43E+01

218-01-9 Chrysene 430 U UG/KG 1.49E-09 5.38E-02

84-74-2 Di-n-butyl phthalate 430 UJ UG/K& 4.88E-06 1.43E-03

117-84-0 Di-n-octyl phthalate 430 U UG/KG 2.44E-05 4.30E-05

53-70-3 Dibenz(ah)anthracene 430 U UG/KG 1.49E-06 5.38E+00

132-64-9 Dibenzofuran 430 UJ UG/KG 8.49E-05

84-66-2 Diethyl phthalate 430 U UG/KG 6.1 OE-07

131-11-3 Dimethyl phthalate 430 U UG/KG 4.88E-08

206-44-0 Fluoranthene 430 U U`G/KG 1.43E-05 2.15E-03

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
I = Estimated U = Nondetect
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TABLE 3-14
HUMAN HEALTH SCREENING OF DRUM RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

CAS Number Chemical Max Repoting Qualifier Units Concentration (or segion 9 S ria Based on USEPA Region 9 (or Max RL) to MigrationCAS Number Chemial Max Reporting Qualifier Units Max RIL) to Rgo9Inutil Industrial Soil PRO for Groundwater Criteria
Limit (RL Background (SOIL) Soil PRO for Toxins (DAF-I)

Carcinogens

86-73-7 Fluorene 430 US UG/KG 1.30E-05 E.43E-02

118-74-1 Hexachlorobenzene 430 U UG/KG 2.79E-07 6.1OE-04 4.30E+00

87-68-3 Hexachlorobutadiene 430 U UGfKG 1.36E-08 2.44E-03 4.30E+00

7747-4 Hexachlorocyclopentadiene 430 US UG/KG 7.29E-05 2.15E-02

67-72-1 Hexachloroethane 430 U UG/KG 2.44E-09 4.88E-04 2.15E+01

193-39-5 Indeno(l,2,3-cd)pyrene 430 U UG/KG 1.49E-07 6.14E-01

78-59-1 Isophorone 430 U UG/KG 1.66E-10 2.44E-06 I .43E+0O

621-64-7 N-Nitroso-di-n-propylamine 430 U UG/KG 1.22E-06 2.15E+05

86-30-6 N-Nitrosodiphenylamine 430 U UG/KG 8.54E-10 7.17E+00

91-20-3 Naphthalene 430 US UGIKG 2.28E-03 1.08E-OI

87-86-5 Pentachlorophenol 2100 U UG/KG 1 .89E-07 1.47E-04 2.10E+03

85-01-8 Phenanthrene 430 UJ UG/KG 7.93E-06 2.15E-03

108-95-2 Phenol 430 U UG/KG 8.14E-07 8.60E-02

129-00-0 Pyrene 430 U UG/KG 7.93E-06 2.15E-03

Explosives

99-35-4 1,3,5-Trinitrobenzene 320 U UG/KG 1.21 E-05

99-65-0 1,3-Dinitrobenzene 320 U UG/KG 3.631E-03

118-96-7 2,4,6-Trinitrotoluene (TNT) 640 U UG/KG 7.78E-09 1.45E-03

121-14-2 2,4-Dinitrotoluene 320 U UG/KG E.82E-04 8.OOE+03

606-20-2 2,6-Dinitrotoluene 430 U UG/KG 4.88E-04 .43E+04

35572-78-2 2-Amino-4,6-Dinitrotoluene 640 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 640 U UGIKG

99-08-1 3-Nitrotoluene 640 U UG/KG 3.1 1 E-04

19406-51-0 4-Amino-2,6-Dinitrotoluene 640 U UG/KG

ND = Not Detected E = Outside of Range US Estimated Nondetect
I = Estimated U = Nondetect
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TABLE 3-14

HUMAN HEALTH SCREENING OF DRUM RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL AND ICHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or ion or Based on USEPA BasedonUSEPARegion9 (orMaxRL)toMigration

CAS Number Chemical Max Reporting Qualifier Units Max RL) to Soil PRG for o SGroundwater Criteria

Limit (Rlt) Background (SOIL) Carin R ogensin (DAF-1)
Carcinogens

99-99-0 4-Nitrotoluene (PNT) 640 U UG/K& 3.15E-04

2691-41-0 HMX 640 U UG/K& 1.45E-05

98-95-3 Nitrobenzene 320 U UG/KG 2.802-03

121-82-4 RDX 640 U UG/KG 2.85E-08 2.42E-04

47945-8 Tetryl 960 U UG/KG 1.09E-04

Metais
7429-90-5 Aluminum 9180 MGIKG 3.19E-01 5.48E-03

7440-36-0 Antimony 5.4 MGIKG 7.712E-01 6.60E-03 1 .80E+01

7440-38-2 Arsenic 6.5 MG/KG 4.81E-01 2.38E-06 1.48E-02 6.50E+00

7440-39-3 1500 MG/KG 7.69E+00 1.20E-02 >77: 11t88E+,O

744041-7 Beryllium 0.64 U MG/KG 8.422-01 2.86E-10 1.73E-04 2.13E-01

7440 42-8 Boron 143 MG/KG 2.702+01 1.81E-03

7440-43-9 Cadmium 1.1 U MG/KG 5.79E+00 3.68E-10 1.36E-03 2.75E+00

7440-70-2 Calcium 3750 MG/KG l.50E+00

744047-3 Chi ft 191 MG/KG 7.58E+00 4.262E-07 9.5501

7440484 Cobalt 11.6 MG/KG 5.352-01 9.46E-05

7440-50-8 Copper 75.1 MGIKG 6.65E+00 9.89E-04

7439-89-6 Iron 34300 MG/KG 1.78E+00 5.60E-02

7439-92-1 Lead 291 MG/KG 1.24E+01

7439-954 Magnesium 4440 MG/KG 2.86E+00

7439-96-5 Manganese 480 MG/KG 1.32E-01 1.49E-02

7439-97-6 Mercury 0.56 U MG/KG 9.33E+00

7440-02-0 Nie iKgll1S Z '7 23.7 MG/KG 1.25E+00 5.802-04 3.3913+00-

2023695 Potassium 969 MG/KG 1.55E200

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

J - Estimated U = Nondetect
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TABLE 3-14

HUMAN HEALTH SCREENING OF DRUM RESULTS FROM AREA 2B (AUS-OA2B)

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 to

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

Limit (Rb) Background (SOIL) Carcinogens

7782-49-2 Selenium 0.64 U MG/KG 2.74E- I 6.26E-05 2.13E+O0

7440-22-4 Silverl >- 4 MG/KG 6.90E+00 3.91 E-04 2.00E+0O

7440-23-5 Sodium 130 U MG/KG 7.65E-01

7440-28-0 Thallium 0.17 . MG/IKG 4.15E-01 I.19E-06

7440-62-2 Vanadium 23.9 MGf/KG 5.06E-0l 1.67E-03 7.97E-02

7440-66-6 Zinc 166 MG/KG 3.23E+00 2.71 E-04 2.77E-01

Other Parameters
7601-90-3 Perchlorate 6400 U UG/KG 6.26E-03

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 3-14
HUMAN HEALTH SCREENING OF DRUM RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or _ Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration

CAS Number Chemical Max Reporting Qualifier Units (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class
Limit {Re ) Industrial/Commercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

Semnivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 430 U UG/KG 2.1SE-05 2.15E-04 8.60E-02

95-5 0- 1 ,2-Dichlorobenzene 430 U UG/KG 2.39E-06 2.391-OS 2.53E-02

541-73-I 1,3-Dichlorobenzene 430 U UG/KG

106-46-7 l,4-Dichlorobenzene 430 U UG/KG 2.15E-01

95-95-4 2,4,5-Trichlorophenol 2100 U UGIKG 1.05E-05 .05E-05 7.78E-03

88-06-2 2,4,6-Tnchlorophenol 430 U UG/KG 8.27E-04 3.91 E-05 2.15E+00

120-83-2 2,4-Dichlorophenol 430 U UG/KG 7.05E-05 7.051E-04 4.30E-01

105-67-9 2,4-Dimethylphenol 430 U UG/KG 1.05E-05 I.05E-05 4.78E-02

51-28-5 2,4-Dinitrophenol 2100 UJ UG/KG 5.12E-04 5.12E-03 1.05E+01

91-58-7 2-Chloronaphthalene 430 U UG/IKG

95-57-8 2-Chlorophenol 430 U UG/KI 4.30E-05 4.30E-05 1.08E-01

91-57-6 2-Methylnaphthalene 430 U UG/KG 7.05E-06 7.05E-06 1.022-04

9548-7 2-Methylphenol 430 U UG/KG 4.30E-06 4.30E-06 2.87E-02

88-744 2-Nitroaniline 2100 U UG/KG

88-75-5 2-Nitrophenol 430 U UG/KG

91-94-1 3,3 -Dichlorobenzidine 430 U UG/KG 3.31 E-02 1.54E-03 6.142+01

99-09-2 3-Nitroaniline 2100 U UG/KG

534-52-1 4,6-Dinitro-2-methylphenol 2100 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 430 U UG/KG

59-50-7 4-Chloro-3-methylphenol 430 U UG/K&

10647-8 4-Chloroaniline 850 U UG/KG 1.04E-04 1.04E-03 1.21 E+00

7005-72-3 4-Chlorophenyl phenyl ether 430 U UG/KG

10644-5 4-Methylphenol 430 U UG/KG

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

Page 6 of 10
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TABLE 3-14

HUMAN HEALTH SCREENING OF DRUM RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio 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 Numaber Chemical Max Reporting Qulalifier ULnits Industrial/Commercial Soil Construction Worker Soil Soil Component of
Limit (RLt) Ingestion Criteria Ingestion Criteria Groundwater Criteria

100-01-6 4-Nitroaniline 2100 U UG/KG

100-02-7 4-Nitrophenol 2100 U UG/KG

83-32-9 Acenaphthene 430 U UG/KG 3.58E-06 3.58E-06 7.541E-04

208-96-8 Acenaphthylene 430 UJ UG/KG 7.05E-06 7.051E-06 1.021E-04

120-12-7 Anthracene 430 UJ UG/KG 7.051E-07 7.05E-07 3.581E-05

56-55-3 Benzo(a)anthracene 430 U UG/KG 5.38E-02 2.531E-03 2.151E-01

50-32-8 Benzo(a)pyrene 430 U UG/KG 5.38E-01 2.53E-02 5.38E-02

205-99-2 Benzo(b)fluoranthene 430 U UG/KG 5.38E-02 2.531E-03 8.60E-02

19 1-24-2 Benzo(g,h,i)perylene 430 U UG/KG 7.05E-06 7.05E-06 1.02Ei-04

207-08-9 Benzo(k)fluoranthene 430 UJ UG/KG 5.51 E-03 2.53E-04 8.78E-03

111-91-1 bis(2-Chloroethoxy)methane 430 U UG/K&

111-44-4 bis(2-Chloroethyl) ether 430 U UGIKG 8.60E-02 5.7313-03 1.081E+03

108-60-1 bis(2-Chloroisopropyl) ether 430 U UG/KG

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 430 U UG/KG 1.05E-03 1.05E-04 1.199E-04

85-68-7 Butyl benzyl phthalate 430 U UG/KG 1.05E-06 1.05106 4.62E-04

86-74-8 Carbazole 430 UJ UG/KG 1.48E-03 6.94E-05 7.177E-01

218-01-9 Chrysene 430 U UG/KG 5.51 E-04 2.53E-05 2.69E-03

84-74-2 Di-n-butyl phthalate 430 UJ UG/KG 2.1513-06 2.151E-06 1.87E-04

117-84-0 Di-n-octyl phthalate 430 U UG/KG 1.0513-05 1.05E-04 4.30E-05

53-70-3 Dibenz(ah)anthracene 430 U UG/KG 5.38E-01 2.53E-02 2.151E-01

132-64-9 Dibenzofuran 430 UJ UG/KG

84-66-2 Diethyl phthalate 430 U UG/KG 4.30E-07 4.30E-07 9.155E-04

131-11-3 Dimethyl phthalate 430 U UGfKG

206-44-0 Fluoranthene 430 U UG/KG 5.24E-06 5.2413-06 1.001E-04

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 3-14

HUMAN HEALTH SCREENING OF DRUM RESULTS FROM AREA 2B (AUS-OA2B)

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

CAS Numrber Chemicai Max Reporting Q2ualifier tUnits (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to [EPA Class
LiC Mxit R RL Industrial/Commercial Soil Construction Worker Soil Soil Component of

Limit JEL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

86-73-7 Fluorene 430 UJ UG/KG 5.24E-06 5.24E-06 7.68E-04

118-74-1 Hexachlorobenzene 430 U UG/KG 1.08E-01 5.51E-03 2.15E-01

87-68-3 Hexachlorobutadiene 430 U UG/K&

77-47-4 Hexachlorocyclopentadiene 430 UJ UG/KG 3.07E-05 3.07E-05 1.08E-03

67-72-1 Hexachloroethane 430 U UG/KG 2.151-04 2.15E-04 8.60E-01

193-39-5 1ndeno(l,2,3-cd)pyrene 430 U UGfKG 5.38E-02 2.53E-03 3.072-02

78-59-1 Isophorone 430 U UG/KG 1.05E-06 1.05E-06 5.38E-02

621 44-7 N-Nitroso-di-n-propylamine 430 U UG/KG 5.38E-01 2.39E-02 8.60E+03

86-30-6 N-Nitrosodiphenylamine 430 U UG/KG 3.58E-04 1.72E-05 430E-01

91-20-3 Naphthalene 430 UJ UG/KG 5.24E-06 5.24E-05 5.12E-03

87-86-5 Pentachlorophenol 2100 U UG/KG 8.752E-02 4.04E-03 7.00E+01

85-01-8 Phenanthrene 430 UJ UG/KG 7.05E-06 7.051E-06 1.02E-04

108-95-2 Phenol 430 U UG/KG 4.30E-07 3.581E-06 4.30E-03

129-00-0 Pyrene 430 U UG/KG 7.05E-06 7.05E-06 1.02E-04

Explosives
99-354 1 ,3,5-Trinitrobenzene 320 U UGIKG

99-65-0 i,3-Dinitrobenzene 320 U UJG/KG

118-96-7 2,4,6-Trinitrotoluene (TNT) 640 U UG/KG

121-14-2 2,4-Dinitrotoluene 320 U UG/KO 3.81E-02 1.78E-03 4.00E+02

606-20-2 2,6-Dinitrotoluene 430 U UG/KG 5.12E-02 2.39E-03 6.14E+02

35572-78-2 2-Amino4,6-Dinitrotoluene 640 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 640 U UGIKG

99-08-1 3-Nitrotoluene 640 U UG/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 640 U UG/KG

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
I = Estimated U = Nondetect
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TABLE 3-14

HUMAN HEALTH SCREENING OF DRUM RESULTS FROM AREA 2B (AUS-OA2B)

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 R1) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class

CAS Numaber Chemical MLax Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil Soil Component of

Limit (RL} Ingestion Criteria Ingestion Criteria Groundwater Criteria

99-99-0 4-Nitrotoluene (PNT) 640 U UG/KG

2691-41-0 HMX 640 U UG/KG

98-95-3 Nitrobenzene 320 U UG/KG 3.20E-04 3.20E-04 3.20E+00

121-824 RDX 640 U UG/KG

479-45-S Tetryl 960 U UG/KG

Metals
7429-90-5 Aluminum 9180 MGlKG

7440-36-0 Antimony 5.4 MG/KG 6.59E-03 6.59E-02 1.08E+00

7440-38-2 Arsenic 6.5 MG/KG 2.172+00 1.07E-01 2.32E-0O

7440-39-3 Bat--rn.~ , 1500 MG/KG 1.07E-02 1.07E-O1 1.25E 00

744041-7 Beryllium 0.64 U MG/KG 6.40E-01 2.2 IE-02 9.70E-02

744042-S Boron 143 MG/KG 7.94E-04 7.942-03

7440 43-9 Cadmium 1.1 U MG/KG 5.50E-04 5.50E-03 2.97E-0O

7440-70-2 Calcium 3750 MG/KG

7440-47-3 Clitu 191 MG/KG 1.9 1E-02 4.66E-02 -6822400.-;

7440-484 Cobalt 11.6 MG/KG 9.67E-05 9.67E-04

7440-50-8 Copper 75.1 MG/KG 9.16E-04 9.16E-03 6.83E-03

7439-89-6 Iron 34300 MG/KG

7439-92-1 Lead 291 MG/KG 7.28E-0l 7.28E-01

7439-95-4 Magnesium 4440 MG/KG

7439-96-5 Manganese 480 MG/KG 5.00E-03 5.OOE-02

7439-97-6 Mercury 0.56 U MG/KG 9.18E-04 9.18-03 3.73E+00

7440-02-0 Nicke 23.7 MG/KG 5.78E-04 5.78E-03 3.12E-01

2023695 Potassium 969 MG/KG

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

J = Estimated U = Nondetect
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TABLE 3-14

HUMAN HEALTH SCREENING OF DRUM RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

CAS Numnber Chemical Max Reporting Qualifier Units IndustrialfCommercial Soil Construction Worker Soil Soil Component of
Limit (RLt) Ingestion Criteria Ingestion Criteria Groundwater Criteria

7782-49-2 Selenium 0.64 U MG/KG 6.40E-05 6.40E-04 2.67E-01

7440-224 Si-v2r 4 MG/KG 4.OOE-04 4.00E-03 2.67E100

7440-23-5 Sodium 130 U MG/KG

7440-28-0 Thallium 0.17 j MG/KG 1.06E-03 1.06E-03 7.08E-02

7440-62-2 Vanadium 23.9 MG/KG 1.7 1E-03 1.71E-02 2.44E-02

7440-66-6 Zinc 166 MG/KG 2.72E-04 2.72E-03 4.61 E-02

Other Parameters
7601-90-3 Perchlorate 6400 U UG/KG

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

J - Estimated U - Nondetect
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TABLE 3-15
HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Cancer Risk Hazard Quotient Ratio of Max Concentration
Max Result or I Based on USEPA (RQ) Based on (rMxR)t SP

CAS Number Chemical Max Reporting Qualifier Units Region 9 PRG for USEPA Region 9 PRG MCL and/o UEPA
Limit (RL) Carcinogens for Toxins Groundwater Standard

_________________________________ j j ~~~(Tap Water) (Tap Water) GonwtrSadr

Volatile Organic Compounds =
71-55-6 1,1,1 -Tnichloroethane I U UGfL 1 .26E-03 5.00E-03

79-34-5 l,1,2,2-Tetrachloroethane I U UG!L 1.81 E-S 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 1,1-Dichloroethane I U UGfL 1.23E-03

75-35-4 l ih 0.7 J UGIL 1.28E-02 EOOE-OI

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

78-87-5 1,2-Dichloropropane I U UGfL 6.07E-06 1.4SE-0f 2.001E-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) 5 U UG/L 3.17E-02

67-64-1 Acetone 5 U UG/L 8.221E-03

7143-2 Benzene I U UG/L 2.44E-06 8.92E-02 2.00E-01

75-274 Bromodichloromethane I U UG!L 5.53E-06 8.22E-03

75-25-2 Bromoform I U G/L 1I.lSE-07 13713-03

74-83-9 Bromomethane I U UG/L I .1SE-O

75-15-0 Carbon disulfide I U UGIL 9.59E-04

56-23-S Carbon tetrachloride I U UG/L 5.84E-06 2.355E-01 2.OOE-QI

108-90-7 Chlorobenzene I U UGIL 9.43E-03 1.00E-02

75-00-3 Chloroethane I U UG!L 2.166E-07 1.16E-04

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

74-87-3 Chlorornethane I U UG/L 6.621E-07

156-59-2 c ,. 120 J UG!L _ _.97::: l1.71 E:.W0

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

124-48-1 Dibromochloromethane I U UG!L 7.501S-06 8.22E-03

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 3-15
HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2B (AUS-OA2B)

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 tonUEPA

CAS Number Chemical Max Reporting Qualifier Units Region 9 PRG for USEPA Region 9 PRG or M ax RL) to USEPA
Limit (RL) Carcinogens for Toxins Groundwater Standard

(Tap Water) (Tap Water) Grondwater Standard

100-41-4 Ethylbenzene I U UG/L 7.46E-04 1.43E-03

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

110-54-3 N-Hexane I U UG/L 2.85E-03

10042-5 Styrene 1 U UG/L 6.09E-04 I.OOE-02

127-18-4 1 o5 J UG/L < 5.91 E-02 i OE-F00<

108-88-3 Toluene I U UG/L 1.38E-03 1.OOE-03

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

156-60-5 trans-1,2-Dichloroethene 24 J UG/L 1.97E-01 2.40E-01 

10061-02-6 trans-1,3-Dichloropropene I U UG/L 1.23E-05 .LSE-01

79-01-6 47 i UGIL W 1 . g: g

75-014 Vinyl chloride I U UGIL 5.06E-05 5.00E-0 I

Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 10 U UG/L 5.14E-02 1.43E-01

95-50-1 I,2-Dichlorobenzene 10 U UG/L 2.70E-02 1.67E-02

541-73-1 1,3-Dichlorobenzene 10 U UGiL I .83E+00

10646-7 1,4-Dichlorobenzene 10 U UG/L .99E-05 5.48E-02 1.33E-01

95-954 2,4,5-Trichlorophenol 50 U UG/L 1.37E-02

88-06-2 2,4,6-Trichlorophenol 10 U UGI/L I .64E-06

120-83-2 2,4-Dichlorophenol 10 U UGL 9.13E-02

105-67-9 2,4-Dimethylphenol 10 U UGI/L 1.37E-02

51-28-5 2,4-Dinitrophenol 50 U UG/L 6.85E-01

91-58-7 2-Chloronaphthalene 10 U UG/L 2.05E-02

95-57-8 2-Chlorophenol 10 U UG/L 3.29E-01

91-57-6 2-Methylnaphthalene 10 U UG{L 5.48E-02

9548-7 2-Methylphenol 10 U UG/L 5.48E-03

ND Not Detected E = Outside of Range UJ = Estimated Nondetect
I = Estimated U = Nondetect
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TABLE 3-15

HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2B (AUS-OA2R)

ADDITIONAL AN] 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 Region9PRGfor USEPARegion9PR MCL and/or IEPA Class I

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

88-74-4 2-Nitroaniline 50 U UG/L 2.40E+01

88-75-5 2-Nitrophenol I 0 U UG/L 3.42E-02

91-94-1 3,3'-Dichlorobenzidine 20 U UGfL 1.34E-04

99-09-2 3-Nitroaniline 50 U UG/L 2.40E+0 1

534-52-1 4,6-Dinitro-2-methylphenol 50 U UG/L

101-55-3 4-Bromophenyl phenyl ether 1 0 U UG/L

59-50-7 4-Chloro-3-methylphenol 10 U UG/L 5.48E-03

106 47-8 4-Chloroaniline 20 U UGfL 1.37E-01

7005-72-3 4-Chlorophenyl phenyl ether 10 U UG/L

10644-5 4-Methylphenol 10 U UGCL 5.481E-02

100-01-6 4-NitroaniTine 50 U UG!L 2.40E1+01

100-02-7 4-NitrophenoT 5 0 U UG/L 1.711E-01

83-32-9 Acenaphthene I 0 U UGIL 2.74E-02

208-96-8 Acenaphthylene 10 U UG/L 5.48E-02

120-12-7 Anthracene 10 U UG/L 5.488E-03

56-55-3 Benzo(a)anthracene 10 U UG/L 1.09E-04

50-32-8 Benzo(a)pyrene 10 U UG/L 1.091E-03 5.OOE+O 1

205-99-2 Benzo(b)fluoranthene 10 U UG!L 1.09E-04

19 1-24-2 Benzo(g,h,i)perylene I 0 U UG/L 5.48E-02

207-08-9 Benzo(k)fluoranthene 10 U UG/L 1.09E-05

111-91-1 bis(2-Chloroethoxy)methane 10 U UGIL

111-44-4 bis(2-Chloroethyl) ether 10 U UGIL 1.02E-03

108-60-1 bis(2-Chloroisopropyl) ether I 0 U UG/L 3.64E-05 4.1 IE-02

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 10 U UG!L 2.08E-06 1 .37E-02

85-68-7 Butyl benzyl phthalate 10 U UGIL 1.37E-03

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

J = Estirmated U = Nondetect
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TABLE 3-15
HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2B (AUS-OA2B)

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 Concena

CAS Number Chemical Max Reporting Qualifier Units Region 9 PRG for USEPA Region 9 PRG (or Max RL) to USEPA
Limit (R{L) Carcinogens for Toxins

(Tap Water) (Tap Water) Groundwater Standard

86-74-8 Carbazole 1 0 U UGIL 2.97E-06

218-01-9 Chrysene 10 U UG/L 1.09E-06

84-74-2 Di-n-butyl pithalate 10 U U&GL 2.74E-03

117-84-0 Di-n-octyl phthalate 10 U UGL 1.37E-02

53-70-3 Dibenz(ah)anthracene 10 U UG/L 1.09E-03

132-64-9 Dibenzofuran 10 U UG/L 4.1 I E-O I

84-66-2 Diethyl phthalate 10 U UG/L 3.42E-04

131-11-3 Dimethyl phthalate 10 U UG/L 2.74E-05

20644-0 Fluoranthene 10 U UG/L 6.85E-03

86-73-7 Fluorene 10 U UG/L 4.1 1 E-02

118-74-1 Hexachlorobenzene 10 U UG/L 2.38E-04 342E-01 I .OOE+01

87-68-3 Hexachlorobutadiene 10 U UG/L 1.16E-05 1.37E+00

77474 Hexachlorocyclopentadiene I 0 U UG!L 3.91 E-02 2.OOE-0 1

67-72-1 Hexachloroethane 10 U UG/L 2.081E-06 2.74 E-01

193-39-5 Indeno(l,2,3-c d)pyrene 10 U UG/L 1.09E-04

78-59-1 Isophorone 10 U UGL 1.411E-07 1.37 E-03

621-64-7 N-Nitroso-di-n-propylamine 10 U UGIL 1.04E-03

86-30-6 N-Nitrosodiphenylamine 10 U UG!L 7.29E-07

91-20-3 Naphthalene 10 U UGIL 1.61E+00

87-86-5 Pentachlorophenol 50 U UG/L 8.921E-05 4.57E-02 5.00E+01

85-01-8 Phenanthrene 10 U UG/L 5.481E-02

108-95-2 Phenol I U UG/L 4.57E-04 1.001E-01

129-00-0 Pyrene 10 U UG/L 5.48E-02

Explosives
99-35-4 11,3,5-Trinitrobenzene 0.25 U UG/L 2.28E-04

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

J = Estimated U = Nondetect
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TABLE 3-15

HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Cancer Risk Hazard Quotient Rtoo a ocnrto

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

CAS Number Chemical Max Reporting Qualifier Units Region 9 PR A for USEPA Region 9 PRM
Limit (RL) Carcinogens for Toxins MCan/rEP ClsI
Limit__________ ___________ (Tap Water) (Tap Water) Groundwater Standard

99-65-0 1 ,3-Dinitrobenzene 0.25 UJ UG/L 6.85E-02

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

121-14-2 2,4-Dinitrotoluene 0.25 U UG/L 3.42E-03

606-20-2 2,6-Dinitrotoluene 0.5 UJ UGIL 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 UO/L

99-08-1 3-Nitrotoluene 0.5 UJ UGfL 8.222E-03

19406-51-0 4-Arnino-2,6-Dinitrotoluene 0.5 U UC/L

99-99-0 4-Nitrotoluene (PNT) 0.5 U UGfL 8.22E-03

2691-41-0 HMX 0.5 U UG/L 2.74E-04

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

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

47945-8 Tetiyl 0.75 U UG/L 2.105E-03

Metals

7429-90-5 Aluminum 186 1 UG/L 5.1 OE-03

7440-36-0 Antimony 6 U UG/L 4.11 E-0 I 1.00E+00

7440-38-2 Arsenic 10 U UGfL 2.23E-04 9.13E-01 2.00E-01

7440-39-3 Barium 52 3 UGfL 2.04E-02 2.60E-02

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

7440-42-8 Boron 100 U UG/L 3.04E-02 5.OOE-02

744043-9 Cadmium 5 U UG/L 2.74E-0 I I.00E+00

7440-70-2 Calcium 72500 UG/L

744047-3 Chromiumr 10 U UG/L ELOOE-01

7440-484 Cobalt 50 U UG/L 2.28E-02 5.OOE-02

7440-50-8 Copper 0 I U UGIL 7.38E-03 1.54E-02

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

Page 5 of 6



TABLE 3-15

HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2B (AUS-QA2B)

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 PRO for USEPA Region 9 PR MCL and/or IEPA Class I
Limit (RL) Carcinogens for Toxins Groundwater Standard

_________ _ _ (Tap Water) (Tap Water)

7439-89-6 Iron 157 UGIl 1.43E-02 3.14E-02

7439-92-1 Lead 3 U UG/L 4.00E-01

7439-95-4 Magnesium 35500 UG/L

7439-96-5 g 458 UGL 5.23E-01 3.05E0-

7439-97-6 Mercury 0.2 UJ UG/L 1.00E-01

7440-02-0 Nickel 10 U UG/L 1.37E-02 1.00E-01

2023695 Potassium 5000 U UGL

778249-2 Selenium 5 U UG/L 2.74E-02 I.OGE-01

7440-224 Silver I 0 U UG/L 5.48E-02 2.O0E-01

7440-23-5 Sodium 226000 UG/L

7440-28-0 Thallium 10 U UG/L 3.91 E++00 5.00E+00

7440-62-2 Vanadium 50 U UG/L L.96E-0O

7440-66-6 Zinc 5.1 2 UG/L 4.66E-04 1402E-03

Other Parameters
7601-90-3 lPerchlorate 500 U UG/L 2.74E+01

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

Page 6 of 6
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TABLE 3-16

HUMAN HEALTH SCREENING OF SURFACE WATER RESULTS FROM AREA ZB (AUS-OAZB)

ADDITIONAL AND UNCHARACTERIZED SITES 01U

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

.... . ...... ~ ~~~~~~~~~Ratio of Max

Ratio of Max Concentration (or

Max Result or Concentration (or Max RL) to JEPA

CAS Number Chemical Max Reporting Qualifier Units Max RlL) to General Use Surface

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

Health

Semivolatile Organic Compounds _________

120-82-1 1,2,4-Trichlorohenzene 10 U UG/L

95-50-1 1,2-Dichlorobenzene 10 U UG/L

541-73-1 1,3-Dichlorobenzene 10 U UGIL

106-46-7 1,4-Dichlorobenzene 10 U UGIL

95-954 2,4,5-Trichilorophenol 5 O1

88-06-2 12,4,6-Trichlorophenol 10 U UG/L

120-83-2 12,4-Dichlorophenol 10 U UG/L

105-67-9 2,4-Dimethylphenol 10 U UGh-L

51-28-5 2,4-Dinitrophenol 50 U.J UGIL

91-58-7 2-Chloronaphthalene 10 U UG/L

95-57-8 2-Chlorophenol 10 U UGh.__________

9 1-57-6 2-Methylnaplithalene 10 U UG/L 2.8613-03

9548-7 12-Methylphenol 10 U UG/L

88-744 2-Nitroaniline 50 U UGIL

88-75-5 2-Nitrophenol 10 U UGi/L___

91-94-1 3,3'-Dichlorobenzidine 20 U UG/L

99-09-2 3-Nitroaniline s0 U UGIL

534-52-1 14,6-Dinitro-2-mtethylphenol 50 U UG/L

10 1-55-3 14-Bronmophenyl phenyl ether 1 0 U UG/L _________

59-50-7 4-Chioro-3-tnethylphenol 1 0 U UG/L

106-47-8 4-Chloroaniline 20 U UGI/L

7005-72-3 4-Chlorophenyl phenyl ether 10 U UG/L

106-44-5 4-Methylphenol 10 U UG/L1

100-01-6 4-Nitroaniline 50 U UG/L ... 

100-02-7 14-Nitrophenol 50 U UGIL

83-32-9 lAcenaphthene 10 U UG/L

208-96-8 1Acenaphthylene 1 0 U UGIL 2.861E-03

120-12-7 lAnthracene 1 0 UT UG/1L 2.86E3-04

56-55-3 Benzo(a)anthracene I10 U UG/L 1.00E3+02

50-32-8 Benzo(a)pyrene 1 0 U UG/L 1,0013+03

205-99-2 Benzo(b)fluoranthene 1 0 U UG/L 1.00E+02

191-24-2 Benzo(g,ht,i)perylene 1 0 U UG/L 2.86E-03

207-08-9 IBenzo(k)fluoranthene 1 0 U UG/L

111-91-1 bis(2-Chloroethoxy)methane 1 0 U UG/L

11144-4 bis(2-Chloroethyl) ether 10 U UG/L

108-60-1 his(2-Chloroisopropyl) ether 10 U UG/L

117-81-7 his(2-Ethylhexyl) phthalate (DEiIP) 10 U UG/L

85-68-7 ~Butyl benzyl phthalate 10 U UGIL

86-74-8 ~Carhazole 10o U UG/L

ND = Not Detected Ii = Outside of Range UT Estimated Nondeteet
J 1 Estimated U = Nondetect
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TABLE 3-16

HUMAN hEALTH SCREENING OF SURFACE WATER RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max
Ratio of Max Concentration (or

Max Result or Concentration (or Max RL) to IEPA

CkM Number Chemical Max Reporting Qualifier Units Max Rlt) to General Use Surface
Limit (RL) Background Water Quality

(Surface Water) Criteria - Human
Health

218-01-9 Chrysene 10 U UtJ/L 1.OOE+O0

84-74-2 Di-n-butyl phthalate 10 UJ) UGfL

117-84-0 Di-n-octyl phthalate IC U UIJ/L

53-70-3 Dibenz(a,h)anthracene 10 U UOLT.

132-64-9 iDibenzofuran 10 U UG/L

84-66-2 Diethyl phthalatc 10 U UG/L

13 1-11-3 Dimethyl phthalate 10 U UOIL

206-44-0 Fluorantherne 10 U UG/. 8.331i-02

86-73-7 Fluorene 10 U Ut3/L 2.22E-03

118-74-1 illexachlorobenzene 10 U UVIlt.

87-68-3 Hexachlorobutadiene 10 U UG;/L

77-47-4 H-exachloroeyclopentadiene 10 US UO/L

67-72-1 Hexachloroethane 10 U UG/L

193-39-5 Irideno(l,2,3-e,d)pyrene 10 U UG/L 1.OOE+02

78-59-1 1isophorone 10 U UG/L

621-64-7 N-Nitroso-di-n-PTopylamine 10 U UG/L

86-30-6 N-Nitrosodiphenylamine 10 U UGh-.

91-20-3 Naphithalene 10 U UG/L

87-86-5 Pentachlorophenol 50 U UG/L

85-01-8 Phenanthrene 10 US UGIL 2.86E-03

108-95-2 Phenol 10 U` UG!L. 1.OOE+00 1.OOE-0l1

129-00-0 Pyrene -10 U UG/L 2.8613-03

Explosives
99-354 1,3,5-Trinitrobenzene 0.25 UJ UG/L

99-65-0 1,3-Dinitrobenzene 0.25 UJ VO/Lt

118-96-7 2,4,6-Trinitrotoluene (TNT) 0.5 US UGIL

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

606-20-2 2,6-Dinitrotoluene 0.5 US UGIL

35572-78-2 2-Amino-4,6-Dinitrotoluene 0.5 US UO/L.

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

99-08-1 3-Nitrotoluene 0.5 US UGIL

19406-51-0 4-Amino-2,6-Dinitrotoluene 0.5 US UOIL

99-99-0 4-Nitrotoluene (PNT) 0.5 UJ UGh..

2691-41-0 HMX 0.5 US VOLE

98-95-3 Nitrobenzene 0.25 US UG/LE

121-82-4 IRDX 0.5 US UG/L

479-45-8 Tetryl 0.75 US UG/L ________ ________

Metals

17429-90-5 jAlumninum 1 28400 1 UGL I 1 .42E+02

17440-36- lAntimony 1 6 U IUGh.. I _.OOE+00 I

ND = Not Detected E =Outside of Range US Estimated Nondetect
J = Estimated U =Nondeteet
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TABLE 3-16

HUMAN HEALTH SCREENING OF SURFACE WATER RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max
Ratio of Max Concentration (or

Max Result or Concentration (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

7440-38-2 Arsenic 5.8 UG/L 5.80E-0l

7440-39-3 Barium 247 UG/L 1.09E+01 4.94E-02

7440-41-7 Beryllium S U UG/L 1.00E+00

7440-42-8 Boron 100 U UG/L -- I OOE-01

7440-43-9 Cadmium 5 U UG/L 1.001E+00

7440-70-2 Calcium 10900 UG/I 1.51 E+00

7440 47-3 Chromium 24.6 UG/L 2.46E+00

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

7440-50-8 Copper 15 U UG/L 1.50E+00

6 ~ ~ ~ ~ ~ ~ ~ ~ 230UGIL 231+2 ' .3+1 ½7439-89-6 23300 r/L n 3 3E+OZ0233

7439-92-1 Lead 22.9 UG/L 1.15E+01

7439-95-4 Magnesium 6170 UG/L 2.43E+00

7439-96-5:f
7,A L 1450 UG/L 2.49E3+00 kts4E0

7439-97-6 Mercury 0.2 U UG/L 1.00E+00 67E3+01

7440-02-0 Nickel 10 U UG/L 1.00E+00 1.00E-02

2023695 Potassium 3920 UG/L 2.431E+00

7782-49-2 Selenium 5 U UG/L 1.85E+00 5,00E-03

7440-224 Silver 10 U UGIL 1.001E+00 2.OOE00

7440-23-5 Sodium 3770 UG/L 1.19E+00

7440-28-0 Thallium 10 U UG/L 1.00I1+00

7440-62-2 Vanadium 50 U UG/L I .00E+00

7440-66-6 Zinc 82 U UG/L 4.101+00 8-20E-02

Other Parameters
7601-90-3 Perchlorate 500 U UG/. L

ND = Not Detected E = Outside of Range UJ Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 3-17

ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA ZB (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU0

CRAB ORCHIARD NATIONAL WILDLIFE REFUGE

IBackground Max Result or Direct Exposure Retained as
CAS Number Chemical (SOL) Max Reporting Qualifier Units Hazard Quotient Potential

71-55-6 1,1,1 -Trichloroetharte (SOIL) ~~~Limit (RL- (HQ) (SOIL) Bioaccumulator

71-55-6 1, 1, I -Trichloroethane I10 Ut3/KG 3.36E-04

79-34-5 1, 1,2,2-Tetrachloroethane 10 U UG/KG 7.86E402

79-00-5 1, 1,2-T'richloroethaner 10 U UGIKG 3.50E-04

75-34-3 , 1 DclrotaeI0 U IJGJKG 4.98E-04

75-35-4 1, 1-Dichloroethene 10 U UG/KG l.21E-03

107-06-2 1,2-Dichloroethane (EDC) 10 U UG/KG 4.72E-04

540-59-0 1,2-Dichloroethene (total) 10 U UG/KG 1.27E-02

78-87-5 1 ,2-Dichloropropane 10 U UG/KG 1.43E-05

78-93-3 2-Butanone (MEK) 20 U UO/KG 2.23E-04

591 -78-6 2-H-exanone 20 U UG/KG 1.59E-03

108-10-I 4-Methyl-2-pentanone (MIBK) 20 U UG/KO 4.5 IE-05

67-64-1 Acetone 48 J UGJ/KO I.92E-02

71-43-2 Benzene 10 U UG/KG 6.25E-04

75-27-4 Bromodichloromnethane 10 U UG/KG 1.85E-02

75-25-2 lBromoform 10 U UG/KtJ 6.291E-04

74-83-9 Bromomethane 10 UJ UG/KG 4.25E-02

75-15-0 Carbon disulfide 10 U UG/KG 1.06E-0 1

56-23-5 Carbon tetrachloride 10 U UG/KG 1.0013-05

108-90-7 Chlorobeozene 10 U UG/KG 2.50E3-04

75-00-3 ichloroethane 10 U UG/KG

67-66-3 Chloroform t0 U UG/KG 8.4013-03

74-87-3 Chloromethane 10 U UG/KG 9.6213-04

156-59-2 cis-1,2-Dichloroethene 10 U UG/KG 1.2713-02

10061-01-5 cis- 1,3 -Dichloropropene 1 0 U UGfKG 2.5 11E-02

124-48-1 Dibromochloromnethane 1 0 U UG/KO 4.8813-03

100-41-4 Ethylbenzene 1 0 U UG/KG 2.0013-03

75-09-2 Methylene chloride 10 U UG/KG 2.47E-03

110-54-3 N-l-iexane 10 U UG/KO

100-42-5 Styrene 1 0 U UG/KG 3.3313-05

127-184 Tetrachloroethylene (PCE) 80 UG/KtJ 6.15E303

108-88-3 Toluene 10 U UG/KG 3.3313-03

1330-20-7 total Xylenes 10 U UG/KG 1.6713-02

156-60-5 trans-1,2-Dichloroethene 10 U UG/KG 1.27E4J2

10061-02-6 trans-l,3-Dichlorop ropene 10 U UG/KG 2.5113-02

79-01-6 Trichloroethylene (rCC1) ISO UG/KG I .6713-02

75-01-4 Vnlclrd10U UG/KO 1.5513-02

Semivolatile Organic Compounds __ __ ___________

120-82-1 1,2,4-Trichlorobenzcne 600 U JUG/KG 3.001302

95-50-1 1,2-Dichlorobenzene 600 U JUG/KG 2.03E301

541-73-1 0,-Dichlorobenzene 600 U jUG/KG 1.59E3-02

106-46-7 1,4-Diclilorobenzene 600 U UGIKGI 3.0013-02 _ 

ND = Not Detected 13 = Outside of Range UJ Estimated Nondetect
J= Estimated U =Nondetect

Page 1 of4



TABLE 3-17
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA ZB (AUS-OA2B)

ADDITIONAL ANI) UNCIIARACTERIZED 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 (RL) (HQ) (SOJL) Binaccumulator

95-95-4 2,4,5-Trichlorophenol 3000 U UG/KG 7.5013-01

88-06-2 2,4,6-Trichlorophenal 600 U UGIKG 6.00OE-02

120-83-2 2,4-Dichlorophenoi 600 U UG/KG 6.8613-03

105-67-9 2,4-Dimethylphonol ~600 U UG/KG 6.0013+01

51-28-5 2,4-Dinitrophenol 3000 U UG/KO 1.50E3-01

91-58-7 2-Chloronaphthalene 600 U UGJ'KG 4.93E3+01

95-57-8 12-Chlorophenol 600 U UG/KG 2.4713+00
91-57-6 2 etynltbr& .. mx;250 J UG/KO 7.7213-02 - -YE '

95-48-7 2-Methylphenol 600 U UG/KG L 4913-02

88-74-4 2-Nitroaniline 3000 U UG/KG 4.05E-02

88-75-5 2-Nitrophenot 600 U UG/KG 3.7513-01

91-94-1 3,3'-Dicblorobenzidine 600 U UGIKG 9.28E-01

99-09-2 3-Nitroaniline 3000 U UG/KG 9.4913-01

534-52-1 4,6-D~initro-2-methyiphenol 3000 U UG/KO

101-55-3 4-IBromophenyl phenyl ether 600 U UG/K

59-50-7 4-Chloro-3-methylphenol 600 U UG/KO 7.55E-02

106-47-1 4-Chloroiniline ~~~~1200 U UG/KG 1.0913-s00

7005-72-3 4-Chlorophenyl phenyl ether 600 U UG/KO

106-44-5 4-Methylphenol ~~~600 U UG/KG 3.6813-03

100-01-6 4-Nitroanifirie ~~~3000 U UG/KO 1.37E-01

100-02-7 4-Nitrophenol 3000 U UG/KG 4.2913-0 1

83-32-9 Acenaphthene 600 U UG/K 8.7913-04

208-96-8 Acenaphthylerne 600 U UG/KG 8.79E3-04

120-12-7 Ahracen ERI 57 3 UG/KG 3.8513-05 YE -.....

56-55-3 B3 enzo aatraee290 J UG/KO 5.5713-02 YE
50-32-8 Benoapyrn .1 .~201 U/O 631-05

205-99-2 Benobf r nthn 410 UG/KG 6.8613-03

19 1-24-2 Benio'bJ80 hUGQK r.5leEn.

207-08-9 Ue~~nzoQ loathn v-170 i UG/KG 2.8413-03 YE

111-91-1 bis(2-Chloroethoxy)methane 600 U UG/KG 1.9813+00

111-44-4 bis(2-Chioroethyl) ether 600 U UG/KG 2.5313-02

108-60-1 bis(2-Chloroisopropyl) ether60 GK

117-81-7 bis(-tS'h l hiaae(E-~)240 3 UG/KG 2.5913-01

85-68-7 Duy eny3lnrie,.*. 48 1 UG/KG 2.0 113-01 I E

86-74-8 Cahaole 2i GK

218-01-9 Cyen351 UG/KO 7.4013-02

84-74-2 Dln-ury phthla91 .1 UG/KG 4.55E3-04

117-84-0 1)i-n-oetyl phthalate 600 U UGfKG 8.4613-04

53-70-3 Diezahatrcn t2~50 1 UG/KO 2.72E-03 - 4---

132-64-9 Dibe0Nzqfwan . .1 :0 .. UG/ YE. 84-66-2 Diethyl phthalare 600 U UG/KG 6.013 O-03
131-11-3 Dirnethyl phthalate 600 U UG/KG 3.0013-03

ND = Not Detected 13 = Outside of Range UJ Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 3-17

ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA ZB (AUS-OA2B3)

ADDITIONAL AND UNCHARACTERIZED SITES OU0

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Backgound Max Result or Direct Exposure Retained as

CAS Number Chemical BakgOund Max Reporting Qualifier Units Hazard Quotient Potential
(SOIL) ~Limit (RL) (HQ) (SOIL) Bloaccumulator

206-44-0 Eluor*then lE~:m.., 600.; U/KG 4.92E-03 4 E %

86-73-7 lFluorene 600 U UG/KG 2.00E-02

118-74-1 Hexachlorobenzene 600 U UG/KG 6.OOE-04

87-68-3 Hexachlorobutadiene 600 U UG/KO lSIE1+01

77-47-4 Hexachlorocyclopcntadiene 600 U UG/KO 6.OOE1-02

67-72-1 Hexachloroethane 600 U UG/KG 1.OIE+00

193-39-5 lnderio6(01%2,-cApyril&K>: .190 J UG/KG l.74E-03YE

78-59-1 Isophorone 600 U UG/KG 4.32E-03

621-64-7 N-Nitroso-di-n-propylamine 600 U UG/KG l. I O+00

86-30-6 N-Nitrosodiphenylamime 600 U UG/KG 3.OOE-02

91-20-3 Naphthalene 96 3 UG/KG 3.86E-04

87-86-5 Pcritachlorophenol 3000 U UG/KG S.OOB-OlI

85-01-8 Phnnhe320 3 UG/KG 7.OOE-03 4~~E t

108-95-2 Phenol 600 U UG/KG 1 .50E-02

129-00-0 Pyee '~2:t•480 UG/KO 6.1 IE-03

Explosives __________

99-35-4 1,3,5-Trinitrobenzene 450 U UG/KG 1.20E+00

99-65-0 1,3-Dinitrobenzene 450 U UG/KG 6.87E-01

118-96-7 2,4,6-Trinitrotoluenc (TNT) 890 U UG/KG 2.97EmO2

121-14-2 2,4-Dinitrotoluene 450 U UG/G 3.521E-01

606-20-2 2,6-Dinitrotoluene 600 U U/O 1.83E3+01

35572-78-2 2-Ansino-4,6-Dinitrotoluene 890 U UG/KG 1.1I1I3-02

88-72-2 2-Nitrotoluene (ONT) 890 U UG/KG

99-08-1 3-Nitrotoluene 890 U UG/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 890 U UG/KO

99-99-0 4-Nitrotoluene (PNT) 890 U UG/KG

2691-41-0 HMX 890 U UG/KG 3.56E3-02

98-95-3 Nitrobenszene 450 U UG/KO 1.1313-02

55-63-0 Nitroglycerin 1300 U UtJ/KG

78-11-5 Pentaerythritol tetranitrate (PETN) 2500 U UG/KtJ

121-82-4 RDX 890 U UG/KG 8.9013-03

479-45-8 Tetryl 1300 1 U UG/KG.

M eta ls _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

7429-90-5 Aluminum 28800 8610 MG/KG

7440-36-0 Ani ~ ~0.83 55.9 1 MG/KG j

7440-38-2 AreW13.5 35.2 MG/KG ~39~0
7440-39-3 Bani ;<195 1260 MG/KG 4 22+Q~ ______

7440-41-7 Beryllium 076 1.3 MG/KG 1.30E-01

7440-42-8 Brn45.3 17.5 MG/KG~t0 tI4, ________

7440-43-9 Cadmium 0.19 1.2 _____MG/KG! 4.1413-02

7440-70-2 Calcium 2497 212000 _ ___ MG/KGj _______ _______

7440-47-3 Conum25 2 104 MG/KG 4( 10 2Q$E0 ___________

ND Not Detected E =Outside of Range (JJ=Estimated Nondetect
J=Estimated U -Nondetect

Page 3 of 4



TABLE 3-17
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as
CAS Number Chemical Ol Max Reporting Qualifler Units Hazard Quotient Potential

(SOIL) Limit (RL) (liQ) (SOIL) Bloaccumulator

744048S4 21.7 25.6 MG/KG _ 2O

7440-50-8 p11.3 1560 MG/KG 5-$ .O3 3 l '0.

57-12-5 ani 0.41 2.5 J MG/KG .. _

7439-89-6 J4p vi 19306 58800 MG/KG ':. 4 s+.2.

7439-92-1 L - 23.4 2000 MG/KG 452F4v0

7439-95-4 Magnesium 1552 22900 MG/KG

7439-96-5 M - j 3640 6350 MG/KG 65El ;

7439-976 . 006 0.99 MG/KG 1.41E01 0YES 

7440-02-0 Nickel 18.9 22.9 MG/KG 7.63E-01

2023695 Potassium 625 906 MG/KG

778249-2 S ium 2 4 4.5 MGKG - .4.SOE+00 YES

7440-22-4 Silver 0.58 1.9 MG/KG 9.50E-0O

7440-23-5 Sodium 170 408 MG/KG

7440-28-0 Thallium 0.41 1 J MG/KG 1.00E+.00

7440-62-2 V / , 472 74.1 MG/KG ; l , ,_

744046-6 Zlin', .K-.1 t4 b ,ij 51.4 465 MG/KG < .88E+--

Other Parameters

17601-90-3 jPerchlorate 7000 U UG/KG

TOC TOG _ 31393 46900 MG/KG

ND Not Detected E = Outside of Range W = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 3-18
ECOLOGICAL SCREENING OF DRUM RESULTS FROM AREA 2B (AUS-OA2B)

ADDITIONAL AND UNCHARACTERJZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Backgound Max Result or Direct Exposure Retained as

CAS Number Chemical Bcgon Max Reporting Qualifier Units Hazard Quotient Potential
(SOIL) Limit (1RL) (HQ) (SOIL) Bioaecumulator

Semivolatile Organic Compounds ____ ______ _______

120-82-1 1 ,2,4-Trichlorobenzene 430 U UG/KG 2.1513-02

95-50-1 1 ,2-Dichlorobenzene 430 U UG/KG 1.45E-01

541-73-1 1 ,3-Dichlorobenzene 430 U UG/KGj 1.14EW02

10646-7 1 ,4-Dichlorobenzene 430 U UG/KG 2.1513-02

95-954 12,4,5-Trichlorophenol 2100 U UG/KG 5.2513-01

88-06-2 2,4,6-Trichlorophenol 430 U UG/KO 4.3013-02

120-83-2 2,4-Dichlorophenol 430 U UG/KG 4.9113-03

105-67-9 2,4-Dimcthylphenol 430 U UG/KG 4.3013+01

51-28-5 2,4-Dinitrophenol 2100 UT UG/KG 1.05E3-01

91-58-7 2-Chloronaphthalene 430 U UG[KG 3.5313+01

95-57-8 2-Chlorophenol 430 U UG/KG 1.77E1+00

91-57-6 2-Methylnaphthalcne 430 U UG/KG 1.3313-01

95-48-7 2-Methylphenol 430 U UG/KG 1.0613-02

88-744 2-Nitroaniline 2100 U UG/KG 2.8313-02

88-75-5 2-Nitrophenol 430 U UG/KG 2.6913-01

91-94-1 3,3'-Dichlorobenzidine 430 U UG/KO 6.6513-01

99-09-2 3-Nitroaniline 2100 U UG/KG 6.6513-01

534-52-1 4,6-Dinitro-2-mnethylphenol 2100 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 430 U UG/KG

59-50-7 4-Chloro-3-methylphenol 430 U UGIKG 5.4 11E-02

106-47-8 4-Chloroaniline 850 U UG/KG 7.7313-01

7005-72-3 4-Chlorophenyl phenyl ether 430 U UG/KGI

10644-5 14-Methylphenol 430 U UG/KG 2.6413-03

100-01-6 4-Nitroaniline 2100 U UG/KG 9.5913-02

100-02-7 4-Nitrophenol 2100 U UG/KG 3.0013-01

83-32-9 Acenaphthene 430 U UGIKG 6.3013-04

208-96-8 Acenaphthylcne 430 UJ UG/KG1 6.3013-04

120-12-7 Anthracene 430 UJ UG/KG 2.911E-04

56-55-3 Benzo(a)anthracene 430 U UG/KO 8.2513-02

50-32-8 Benzo(a)pyrene 430 U UG/KG 9.7713-05

205-99-2 lBenzo(b)fluoranthene 430 U UG/KG 7.1913-03

191-24-2 Benzo(g,h,i)perylene 430 U UG/KG 3.6 11E-03

207-08-9 lBenzo(k)lluoranthene 430 UT UG/KG 7.1913-03

111-91-1 bis(2-Chloroethoxy)methane 430 U UG/KO 1.4213+00

11144-4 bis(2-Chloroethyl) ether 430 U UG/KG 1.8113-02

108-60-1 bis(2-Chloroisopropyl) ether 430 U UG/K

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 430 U UG/KO 4.6413-01

85-68-7 Butyl benzyl phthalate 430 U UG/KG 1.8013+,00

186-74-8 Carbazole 430 UT UG/KG

ND =Not Detected 13 = Outside or Range UJ = Estimated Nondetect
J =Estimated U = Nondetect

Page 1 of 3



TABLE 3-18

ECOLOGICAL SCREENING OF DRUM RESULTS FROM AREA 2B (AUS-OA2B3)

ADDITIONAL AND UNhCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Backgound Max Result or Direct Exposure Retained as

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

218-01-9 Chrysene 430 U UGIKG 9.0911-02

84-74-2 Di-n-butyl phthalate 430 US1 UG/KG 2.15E-03

117-84-0 Di-n-octyl phthalate 430 U U`G/KG 6.062-04

53-70-3 Dibenz(a~h)antbracene 430 U UG/KG 2.3411-02

132-64-9 Dibenzofuran 430 US UG/KG

.84-66-2 Diethyl phthalate 430 U UGIKGI 4.302-03

131-11-3 Dimnethyl phthalate 430 U UG/KG 2.1511-03

206-44-0 Fluoranthene 430 U UG/KG 3.522-03

86-73-7 Fluorene 430 US UG/KG 1.4311-02

118-74-1 Hexachlorobenzene 430 U UG/KO 4.30E-04

87-68-3 Hexachlorobutadiene 430 U UG/KO 1,08E+01

77-47-4 Iexachlorocyclopentadiene 430 UJ UGIKG 4.302-02

67-72-1 Hexachloroethane 430 U UG/KG 7.2 12-0 1

193-39-5 Indeno(l,2,3-e,d)pyrene 430 U UG/KO 3.9411-03

78-59-1 Isophorone 430 U` UGIKG 3.0911-03

62 1-64-7 N-Nitroso-di-n-propylamine 430 U UG/KG 7.91 E1-0 1

86-30-6 N-Nitrosodiphenylamine 430 U UG/KG 2.152-02

W 91-20-3 Naphthalene 430 US UG/KG 1.73E-03

87-86-5 Pentachlorophenol 2100 U UG/KG 3.50E-01

85-01-8 Phenanthrene 430 US UG/KG 9.412-03

108-95-2 Phenol 430 U UG/KG 1.0811-02

129-00-0 Pyrene 430 U UGIKG 5.48E-03

Explosives ___ ____

99-35-4 1 ,3,5-Ttinitrobenzene 320 U UG/KG 8.5111-0 1

99-65-0 1 ,3-Dinitrobenzene 320 U UG/KG 4.892-01

118-96-7 2,4,6-Trinitrotoluene (TNT) 640 U UGIKG 2.13F-02

1.21-14-2 2,4-Dinitrotoluene 320 U UG/KG 2.5011-01

606-20-2 2,6-Dinitrotoluene 430 U UG/KG, 1.3 12+01

35572-78-2 2-Amino-4,6-Dinitrotoluene 640 U UG/KO 8.0011-03

88-72-2 2-Nitrotoluene (ONT) 640 U UG/KG

99-08-1 3-Nitrotoluene 640 U UG/KG

19406-51-0 4-Amino-2.6-Dinitrotoluene 640 U UGIKG

99-99-0 4-Nitrotoluene (PNT) 640 U UG/KG

2691-41-0 IIMX 640 U U`G/KG 2.5611-02

98-95-3 Nitrobenzene 320 U UGY/KG 80011-03

121-82-4 RDX 640 U UG/KG 6.402-03

479-45-8 Tetryl 960 U UG/KGI

Metals
7429-90-5 [A-lum-inum j 28800 1 9180 1MG/KG!

7440-36-0 [nioy0.83 5.4 JMG/KG §-081+0

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

Page 2 of 3



TABLE 3-18
ECOLOGICAL SCREENING OF DRUM RESULTS FROM AREA 2B (AUS-OA2B)

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

7440-38-2 Arsenic 13.5 6.5 MG/KG 7.22E-01

7440-39-3 3 6 1500 MG/KG 3.0900

7440-41-7 Beryllium 0.76 0.64 U MG/KG 6.40E-02

7440-42-8 Elrn5.314MGK - 28630-

7440-43-9 Cadmium 0.19 1.1 U MG/KG 3.7913-02

7440-70-2 Calcium 2497 3750 MG/KG

7440-47-3 25.2 191 MG/KG -t821 +iT2

7440-48-4 Cobalt 21.7 11.6 MG/KG 5.80E-01

7440-50-8 pe 5; 11.3 75.1 MG/KG 2.E0-

7439-89-6 ..o.....4A 19306 34300 MG/KG 6 .230

7439-92-1 Lead 23.4 291 MG/KG 6.7213-01

7439-95-4 Magnesium 1552 4440 MG/KG

7439-96-5 Manganese 3640 480 MG/KG 4.80E+00

7439-97-6 Mercury 0.06 0.56 U MG/KG 8.OOE-02

7440-02-0 Nickel 18.9 23.7 MG/KG 7.90E-01

2023695 Potassium 625 969 MG/KG

7782-49-2 Selenium 2.34 0.64 U MG/KG 6.40E-01

7440-224 AAA 7 Q 0.58 4 MG/KG ,M2 2AP fi00 I =

7440-23-5 Sodium 170 130 U MG/KG

7440-28-0 Thallium 0.41 0.17 J MG/KG 1.70E-01

7440-62-2 Vanadium 47.2 23.9 MG/KG 5.20E-0 I

7440-66-6 E.inc A r A A AJ r A 166 MG /KG - A 382t0

Other Parameters
7601-90-3 Perchlorate 6400 U . _ K

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

Page 3 of 3



TABLE 3-19
ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AREA ZB (AUS-OAZB)

ADDITIONAL AND UNCIIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

CAS NubrChemical Bakrud Max Reporting Qualifier Units Hazard Quotient Potential

(Surface Water) Limit (RL) (HQ) Bioaccumulator

Semnivolatile Organic Compounds ____ ______

120-82-1 1.2,4-Trichlorobenzene 10 U UO/L 2.23E-01

95-50-1 1 .2-Dichlorobenzene 10 U UGh. 7.14E-01

541-73-1 1,3-Dichlorobenzene 10 U UG/L 1.996-0 1

106-46-7 1,4-Dichlorobenzene 10 U UGIL 8.93E-01

95-95-4 2,4,5-Trichlorophenol 50 U UG/. 7.94E-01

88-06-2 2,4,6-Trichlorophenol 1 0 U UG/L 3.136+00

120-83-2 2,4-Dichlorophenol 10 U UG/L 2.74E-0 1

105-67-9 2,4-Dimethylphenol 10 U UGh. 4,72E-01

51-28-5 2,4-Dinitrophenol 50 US UG/L 8.06E-'00

91-58-7 2-Chloronaphthalene 10 U UGIL. 3.23E-02

95-57-8 2-Chlorophenot 10 U UO/L 2.28E-01

91-57-6 2-Methylnaphthalene 10 U UG/L 2,40E-02

95-48-7 2-Methylphenol 10 U UGIL 7.69E-0 1

88-74-4 2-Nitroaniline 50 U UG/L 2.16E-03

88-75-5 2-Nitrophenci 10 U UG/L 2.90E-03

a 91-94-1 3,3-Dichlorobenzidine 20 U UG/L 1.90E-015 99-09-2 3-Nitroaniline 50 U UG/L 7.32E-04

534-52-1 4,6-Dinitro-2-methylphenol s0 U UG/L 2.17E+01I

101-55-3 4-Dromophenyl phenyl ether 10 U UG/L 6.67E+00

59-50-7 4-Chloro-3-rmethylphcnol 10 U UG/L 3.33E+01

106-47-8 4-Chloroaniline 20 U UG/L 8.8963-03

7005-72-3 4-Chlorophenyl phenyl ether 10 U UG/L 2.17E-0 1

106.44-5 4-Methylphenol 10 U UG/L 4.446-03

100-01-6 4-Nitroantiline s0 U UG/L 1.08E-03

100-02-7 4-Nitrophenol s0 U UG/. 6.04E-01

83-32-9 Acenaphthene 1 0 U UG/L 5.88E-01

208-96-8 Aeenaphchylene 1 GL 15E0

120-12-7 Anithracene 1 0 US UG/L 1.67E+00

56-55-3 Benzo(a)anthracene 10 U UGh. 3.70E+02

50-32-8 Benzo(a)pyrene 1 GL 71E0

205-99-2 Benzo(b~fluoranthene 10 U UGh.. 1.79E+03

191-24-2 B~enzo(g,hi,i)perylene 10 U UG/L 1.3 16+00

207-08-9 Benzo(k)fluoranthcne 10 U UG/L 1.796+03

1)1-91-1 his(2-Chloroethoxy)methane 10 U UG/L 1.56E-03

111-44-4 bis(2-Chloroethyl) ether 10 U UG/. 4.20E-03

108-60-1 bis(2-Chloroisopropyl) ether 10 U UG/!.

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 10 U UG/L 3.336+00

85468-7 Butyl benzyl phthalate 10 U UG/L 5.26E-01I

86-74-8 Carbazole 10 U UG/. 1.12E-02a 218-0-9 Chrysene 10 U UG/L 6.25E-01
84-74-2 Di-n-butyl phthalate 1 0 US1 UG/. 1.066+00

ND =Not Detected 6 Outside of Range UJ =Estimnated Nondeteet
I1 = Estimated U = Nondetect Page 1 of 3



TABLE 3-19

ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AREA ZB (AUS-OA2B)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Backgound Max Result or Direct Exposure Retained as

CAS Number Chemical BSrackgroterd Max Reporting Qualifier Units Hazard Quotient Potential
(Surfac Water) Limit (RL) (HQ) Bioaccumulator

117-84-0 Di-n-octyl phthalate 10 U UG/L 1.41E-02

53-70-3 Dibenz(a~h)anithracene 10 U UG/l, 6.25E3+03

132-64-9 Dibenzofuran 10 U UO/L 2.70E+00

84-66-2 Diethyl phtbalate 10 U UGlL 4.76E3-02

131-11-3 Dimethyl phthalate 10 U UO/L 3.031E-02

206-44-0 Fluoranthene 10 U UGIL. 1.2313+00

86-73-7 Fluorene 10 U UO/L 2.5613+00

118-74-1 Hexachlorobenzene 10 U UG/L. 2.72E3+00

87-68-3 Hlexachlorobutadiene 10 U UG/L 1.08E3+01

77-47-4 Hexachlorocyclopentadiene 10 UJ UG/. 1.4313+02

67-72-1 llexachlowoethane 10 U UG/L 1.02E3+00

193-39-5 Indeno(I1,2,3-c,d)pyrerie 10 U UGIL 2.32E+00

78-59-1 Isophorone 10 U UG/L 8.55E3-03

621-64-7 N-Nitroso-di-n-propylarnine 10 U UG/L

86-30-6 N-Nitrosodiphenylamine 10 U UGIL 1I71E-01

91-20-3 Naphthalene 1 0 U UG/. 8.3313-01

87-86-5 Pentachlorophenol 50 U UG/L 3.3313+00

85-01-8 Phenanthrene 10 US UO/L 1.5913+00

108-95-2 Phenol 10 10 U UG/L 1.00E-01

129-00-0 1Pyrene 10 U UG/L 1.6413-01

Explosives
99-35-4 1,3,5-Trinitrohenzene 0.25 UT UG/L 8.3311-03

99-65-0 1,3-Dinitrobenzene 0. 25 US UG/L 1.25E1-02

118-96-7 2,4,6-Trinitrotoluene (TNT) 0.5 US) UG/L 1.2513-02

121-14-2 2,4-Dinitrotoluene 0.25 UT UG/L. 1.0911-03

606-20-2 2,6-Dinitrotoluene 0.5 UT UG/L 1. 19E-02

35572-78-2 2-Amino-4,6-Dinitrotoluene 0.5 UT UGIL 2.5013-02

88-72-2 2-N itrotoluene (ONT) 0.5 US1 UG/L. 6.8513-05

99-08-1 3-Nitrotoluene 0.5 UT UG/L 6.0213-05

19406-51-0 4-Amnino-2,6-Dinitrotoluene 0.5 US UGIL 9.26E-04

99-99-0 4-Nitrotoluene (PNT 0.5 US UGh!- 7.1413-05

2691-41-0 HMX 0.5 UT UGh!- 1.5213-03

98-95-3 Nitrobenzene 0.25 UT UG/L 9.2613-04

121-82-4 RDX 0.5 U.) UGh!- 2.6313-03

47945-8 ITetiyI 0.75 US ULGh!-

Metals _______

7429-90-5 AM-ah-- i $t 200 28400 UGh!. 

7440-36-0 Antimony 6 6 U UGh!- 2.OOE-01

7440-38-2 Arsenic 10 5.8 T UGh!- 3.05E3-02

7440-39-3 Barium 22.7 247 UGh!- 4.9413-02

7440-41-7 Beryllium S $ U UGh!- 9.43E+00

7440-42-8 ]Boron ...100 U UGh!- 1.001-01

ND =Not Detected 13 Outside of Range UJ Estimated Nondetect

J Estimated U - Nondetect Page 2 of 3



TABLE 3-19
ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AREA 2B (AUS-OA2B)

S ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONALWILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as

CAS Number Chemical Background W Max Reporting Qualifier Units Hazard Quotient Potential
(S_. . (urface Water) L Limit (RL) (HQ) Bloaccumulator

744043-9 Cadmium 5 5 U UG/L 4.55E+00

7440-70-2 Calcium 7197 10900 UG/L 9.40E-02

744047-3 Chromium 10 24.6 UG/L I. 19E-0 i

7440-484 Cobalt 50 50 U UG/L 2.17E+0l

7440-50-8 Copper 10 15 U UG/L 1.27E+00

7439-8946 rop 100 23300 UG.. _ U 3+0 ,

7439-92-1 PM3 _ 2 , 22.9 UG/L _4.

7439-954 Magnesium 2534 6170 UG/L 7.52E-02

7439-96-5 MAg se> 582 1450 Ut

7439-974 Mercury 0.2 0.2 U UG/L 1.54E-01

7440-02-0 Nickel 10 10 U UG/L I.OOE-02

2023695 Potassium 1613 3920 UG/L 7.40E-02

7782-49-2 Selenium 2.7 5 U UG/L 5.OOE-03

7440-22-4 Silver 10 10 U UG/L 2.00E+00

7440-23-5 Sodium 3169 3770 UG/L 5.54E-03

7440-28-0 Thallium 10 10 LU UG/L 2.50E+00

7440-62-2 Vanadium 50 50 U UG/L 2.63E1+00

7440-66-6 Zinc 20 82 U UG/L 8.20E-02

Other Parameters

7601-90-3 Perchlorate 500 U UG/L

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

J = Estimated U = Nondetect Page 3 of 3



TABLE 3-20, AUS-OA2B
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PAISI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

1 Surface Water Groundwater Sediment Soil

Chemical MM~ Raionl COPC Jainl COPC Rationsile ICOPC Raionluie

(yes/no) (yes/no) (yes/no) j(yes/no)
Volatile Organic Compounds ____ _________

1,1,1-Trichloroethane NA -~NA No A NA NA No A

1,1 ,2,2-Tetrachloroethane NA NA Uncertainty B NA NA Uncertainty B

1,1,2-Trichloroethane NA NA Uncertainty B NA NA Uncertainty B

IJ,-Dichloroethane NA NA No A NA NA No A

1,1-Dichloroethene NA NA 13 NA NA Uncertainty B

1,2-Dichioroethane (EDC) NA NA Uncertainty B NA ~ NA Uncertainty B

1 ,2-Dichloroethene (total) NA NA NA NA NA NA No A

I1,2-Dicbloropropane NA NA Uncertainty B NA NA Unce rtainty B

2-Butanone (MEK) NA NA No A NA NA No I A

2-H4exanone NA NA No C NA NA No J C

4-Methyl-2-petanone (MIBK) -NA--NA No A NA NA-1 No A

Acetone NA NA No_____ A NA NA No F

Benzene NA NA Uncertainty B NA NA Uncertainty j-B
Bromodichioromethane NA ~~~~NA Uncertainty B NA NA No A

Bromoform NA NA No A NA NA No A

Bromoomethane NA NA No A NA NA Uncertainty B3

Carbon disulfide NA NA No A NA NA No A

Carbon tetrachloride NA NA Uncertainty B NA NA Uncertainty B

Chiorobenzene NA NA No A NA NA No A

Chioroethane NA NA No A NA NA No A

Chloroform NA NA Uncertainty B NA NA NoA
--- --- ----~~ ~~ ~ ~ ~~~~~~~~ .-...... .I-

Chloromethane NA NA No A NA NA No A

cis-1,2-Dichloroethene NA NA - BNNANo I A

cia-I1,3-Dichloropropene NA NA Uncertainty B NA NA No -- A

Dibromochloromnethane NA NA Uncertainty B NA NA No A

Ethylbenzenc NA NA No A NA NA No A

Mcthylene chloride NA NA No A NA NA Uncrait 
N-Hexanc NA NA No A NA NA No ____ [ A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. .... 

Styreane NA NA No A NA NA No A

fetrachloroethylene (PCE) -- NA NA E777V 1 NA NA E-~~ 

Toluene NA NA No A NA NA No A

total Xylenes NA NA No A NA NA No A

trans-1,2-Dichloroethene NA NA No F NA NA No A

trans-1,3-Dichloropropene NA NA Uncertainty B NA NA No A

Triehloroethylene_(TCE) _____ NA NA Ee - 1 NA NA E~~S 

Vinyl chloride NA NA Unerant 3 NA NA Uncertainty I B

Semivolatile Organic Compounds _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I1,2,4-Trichlorobenzene No C No A NA NA Uncertainty B

,2Dichlorobenizene No C No A NA NA -N 

1,3-Dichlorobenzene No C Uncertainty B NA NA No A

1 ,4-Dichlorobenzene No C Uncertainty B NA NA Uncertainty B

2,4,5-TichlorphenolNo C No A NA NA No A

URS Pagel1 of 4



TABLE 3-20, AUS-OA2B
SUMMARY OF HUMAN HEALTH4 COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil
Chemical - oc- cp occotd

(ysn) Rationale (yesno) onale .) Rationale (ysn) Ratio-kilt

2,4,6-Tri __ ____ho__oph___noyesNo) (yces/ano) B__ _ _ ysN o) NA__ __ Uncera/no) __ __

2,4,-Dichlorophenol No C UNcetit A NA NA Uncertainty B

2,4-Dimehylophenol ___No C No A NA NA Uncertainty B

2,4-Dinithylphenol No C No A NA NA Uncertainty B

2-Chloronaphtbalcne ___ __ No C No A NA NA No A

2-Chlorophenol No C No A NA NA Uncertainty B

1-Methylnaphthalcne _____ NA NA NA NA NA NA NA NA

2-Methylnaphthalenc No A No A NA NA No F

2Methylphenol ___No C No A NA NA No A

2-Nitroaniline__ No C Uncertainty B NA NA No A
2-Nitrophenol ~~~ ~~ ~~No C No A NA NA NoA

3,3'-Dichlorobenzidinc No C Uncertainty B NA NA Uncertainty B

3-Nitroaniline No C Uncertainty B NA NA No A

4,6-Dinitro-2-methylphenol __ o C No C N A N C

4-Bromophenyl phcnyl ether No C No C NA NA No C

4-Chloro-3-methylphenol No C No A NA NA No A

4-Chioroaniline No C No A NA NA uncertainty B

44-Ch lorophenylphenyl ether _ No C No C NA NA No C

4-MMcthylphenol __- _ __No C No A NA NA No A

4-Nitroaniline__ No C Uncertainty B NA NA No A

4-irphnl___ _ No C No A NA NA No A

Acenaphthcne No C No A NA NA No A

,Acenapbiithylenc___ __No A No A NA NA No A

Anthracene No A No A NA NA No F

Benzo(a)anthraccne Uncertainty B Uncertainty B NA NA E7 ~si%7' I

Benzo(a)pyrene __ __ Uncertainty B Uncertainty B NA NA Ye jm .

Benzo(b)fluoranthene____ __ Uncertainty B Uncertainty B NA NA Ys E

Benzo(g,h,i)peiylcne ___No A No A NA NA No F

Benzo(k)fluoranthene ___No C Uncertainty B NA NA NoF

bis(2-Chlorocthoxy)methiane __ No C No C NA NA No C

bis(2-Chloroethyl) ether No C Uncertainty B NA NA Uncertainty B

bis(2-Chloroisopropyl) ether No C Uncertainty B NA NA No A

bis(2-Ethylhexyl) phthalate No C Uncertainty B _ NA NA No F

Butyl benzyl phthal ate No C No A NA NA No F

Carbazole No C Uncertainty B NA NA E5~c U___
Chrysene _____ _ Uncertainty B Uncertainty B NA NA No F

Di-n-butyl phthalate ___No C No A NA NA No F

Di-n-octyl phthalate No C No A NA NA No A

Dibenz(a,h)anthracene No C Uncertainty B NA NA 6'Ys ' 

Dibenzoturan No C No A NA NA No F

Diethyl phthalate __ No C No A NA NA No A
Dimethyl phthalate __- __ __ No C No A NA NA NoA

_ _ _ _ _ _ ._ _ . ... .... _ _ . ...- - - _ _ _ _ ..... _ - . - - .

Fluorantherne No A No A NA NA No F
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TABLE 3-20, AUS-OA2B
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Cbemical COPC ~~~~~Rationale Rsp ltionaic OP Rationale Rationale
_______ ______ _______ ______ ______ (yes/no) (yes/no) (yes/no) (yes/no) [

Fluorene No A No A NA NA No A

Hexachlorobenzene No C Uncertainty B NA NA Uncertainty B

Hexachlorobutadiene No C Uncertainty B NA NA Uncertainty B

Hexachlorocyclopentadiene No C No A NA NA No A

Hexachloroethane No C Uncertainty B NA NA Uncertainty B

lndeno(l .2.3-c,d)pyrene Uncertainty B Uncertainty B NA NA No F

Isophorone No C No A NA NA Uncertainty B

N-Nitroso-di-wipropylamine No C Uncertainty B NA NA Uncertainty B

N-Nitrosodiphenylamine No C No A NA NA Uncertainty B

Naphthalene No C Uncertainty B NA NA No F

Penrtachiorophenol No C Uncertainty B NA NA Uncertainty B
Phenanthrene No~ ~~ ~~~ ~~ ~~ A No....A..NA. NA No... F ...-----.

Phenolhrn No A No A NA NA No A

Pyrene No A No A NA NA No F

Metals and Inorganises____

Aluminum Uncertainty G No F NA NA No F

Antimony No C Uncertainty B NA NA Ev< 

Arsenic Uncertainty (3 Uncertainty B NA NA EYW 

Barium No F No F NA NA Ee~ . .......... . ...... ... 0.
Beryllium No C Uncertainty B __ NA NA E e 

Boron No A No A NA NA No F

Cadmium No C Uncertainty B NA NA E

Calcium N o H N o H NA NA No H-

Chromium Uncertainty G No A NA NA YE 
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 YeQ 

Iron EYs No F NA NA No F

Lead ______ . - Uncertainty (I No A NA NA E-p 

Magnesium No H No H NA NA No H

Manganese E E e NA NA No F

Mercury Uncertainty B No A NA NA E 

Nickel - -No -- A No - A NA NA E ii i 
Potassium No H No C NA NA No H

Selenium No A No A NA NA Ye~E

Silver Uncertainty B No A NA NA E Y¼ 

Sodium No H No H NA NA No H

Thiallium No C Uncertainty B NA NA No F

Vanadium No C No A NA NA No F

Zinc No ANo F NA NA 

Explosives

1,3,5-Trinitrobenzene No C oAN A No A

1,3-lDinitrobenzene No C No A N AN 
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TABLE 3-20, AUS-OA2B
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical COPC ~~~~~Rationale COC Rationale COC Rationale COC Rationale

(yes/no) (yes/no) (yes/no) (yes/no) ____

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-Amino-4,6-Dinitrotoluene No C No C NA NA No C

2-Nitrotoluene (ONT) No C No C NA NA No__ C

3-Nitrotoluene No C No i A NA NA No A

4-Amino-2,6-Dinitrotoluene No C No C NA NA No C

4-Nitrotoluene (PNT) No C__ No A NA NA No A

HMX No C No A NA NA No A

Nitrobenzene ~~~~~ ~~~~No C No A NA NA Uncertainty B

Nitroglycerin _ __ _ NA NA NA NA NA NA No A

Pentaerythritol tetranitrate (PETN) NA NA NA NA NA NA No C

echoiAcd NA NA NA NA NA NA NA NA
RDX No C No A NA NA No A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ... ....

TeRyl No C No A NA NA No A

Other Parameters

Nitrogen. Nitrate-Nitrite NA NANA NA NA NA A NA

* Phosphorus, Total (as P) NA NA NA NA NA NA NANA

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 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.

E3- 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.

o -Chemical was detected, but no screening value was available.

11 - Chemical was detected, but it is an essential nutrient.

J -Chemical was classified as a COPC based on USEPA 1998 data but was not a COPC based on ST data.

NA -Not Analyzed or not applicable.
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TABLE 3-20A, AUS-OA2B
(DRUM SAMPLES)

SUMMARY OF HUMAN HEALTH COPC EVALUATION0

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Drum

Chemical r - 6PC Rationale

___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___(y es/n o )

Volatile Organic Comnpounds
1,1,1 -Trichloroethane _____ ____ NA NA

1,1 ,2,2-Tetrachloroethane NA NA~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~......

1,1,2,2-Terachloroethane NA NA

1,1,2-Dichloroethane NA NA

1,1 -Dichlorocthene NA NA

I ,2-Dichloroethane (D)NA NA

I1,2-Dichloroethene (tota) ______ ___NA NA

I1,2-Dicbloropropane (total) ________NA NA

2-lButanone (MEK) ______ _____NA NA

2-Hexanone NA NA

4-Methyl-2-pentanone (MIBK) NA NA

Acetone NA NA

B~enzene NA NA

Bromodichloromethane NA NA

lBromoform NA NA

Bromomethane NA ____~NA

Carbon disulfide NA NA

Carbon tetrachloride NA NA

Clilorobenzene NA NA

Chloroethane NA NA

Chloroform NA NA

Chlorornethane NA NA .......

c i s- 1,2 -Di chloroethcn c N A NA

cis-I1,3-DichlOropropcne ____ ____ _____NA NA

Dibromochloromethane NA NA

Ethylbenzene ~~~~~~~~~~~~~~~~NA NA

Methylene chloride NA NA,

N-IHexane NA NA

Styrene NA NA

Tetrachioroethyene (PCE) _____ __ NA NA

Toluene NA NA

total Xylenes NA NA

trans-i1,2-Dichloroethcne NA NA ......

trans-i1,3-Dichloropropenc NA NA

Trichloroethylene (TCE) ____ NA NA

Vinyl chloride NA NA

Semnivolatile Organic Compounds ___________ __________

I1,2,4-Trichlorobenzene______ ______ )___UncertaintyB
I1,2-Dichlorobenzene _______ ______ j _ No A

I1,3-Dichlorobenzene" - No A
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TABLE 3-20A, AUS-OA2B
(DRUM SAMPLES)

SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Drum

Chemical COPC Rationale
(yes/no) _ _ _ _ _ _ _ _ _ _ _

I1,4-Dichlorobenzene Uncertainty 

2,4,5-Trichlorophenol No _____A

2,4,6-Trichlorophenol ______ _ Uncertainty B

2,4-Dieblorophenol ______ _____Uncertainty B

2,4-Dimethylphenol ____ ____ Uncertainty _ B

2,4-Dinitrophenol _____ ____ Uncertainty B

2-Chloronaphthalene ________ _____No A

2-Chloroplienol ______ ______ Uncertainty _ _ _ _

I -Merhylnaphthalene ______ ____NA NA

2-M ethylnaphthalene ________ _______No A

2-Methylphenol ____ __ ___ No A

2-Nitroaniline No A

2-Nitrophenol ______ ____ No A

3,3'-Dichiorobenzidine ______ __ Uncertainty B

3-Nitroaniline No A .....

4,6-Dinitro-2-rmethylphenol No C

4-Bromophenyl phenyl ether No _ __ ___

4-Chloro-3-methylphenol _______No A

4-Chloroaniline _______ _______Uncertainty 13

4-Chlorophenyl phenyl ether No C

4-Methyiphenol ________ _____No A

4-Nitroaniline No A

4-Nitrophenol ________ _______No A
Aeenaphthene No A~~~~....... ..... ..

Acenaphthyene No A

Anthracene No A

Benzo(a)anthracene Uncertainty B

Benzo(a)pyrene ________ ______Uncertainty B__ _ _ _1

Benzo(b)fluoranthene Uncertainty B

Benzo(g,h,i)perylene ____ ___ _____ No A

Benzo(k)fluoranthene No A

bis(2-Chlorocthoxy)methane ________ _____No C

bis(2-Cloroethyl) ether Uncertainty B

bis(2-Chloroisopropyl) ether No A

bis(2-Ethylhexyl) phthalate _______ No A

Butyl benzyl phthalate No A

Carbazole Uncertainty B

Chrysene No A

Di-n-butyl plithalate No A

Di-n-octyl phtbalate ______ __ No A

,Dibenz ahathaeeUncertainty B
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TABLE 3-20A, AUS-OA2B
(DRUM SAMPLES)

SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Drum

Chemical -COCRationale

(yes/no)
Dibenzofuran No A

Diethyl phthalate~~~~~~~. ... ____.....No 

Dimethyl phthalate No A

Fluoranthene No A

Fluorene No A

H~exachlorobenzene Uncertainty B

Hexachlorobutadiene Uncertainty B

Hexachlorocyclopentadiene No A

Flexachloroethane Uncertainty B

lndeno(1I,2,3-c,d)pyrene No A

Isophorone Uncertainty B

N-Nitroso-di-n-propylamine _________ Uncertainty __ B

N-Nitrosodiphenylaminc e_______ Uncertainty B

Naphthalene _________No A

Pentachlorophenol Uncertainty B

Phenanthrene No A

Phenol _ _No -~A

Pyrene No A

M etals and Inorganics _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Aluminum No F

Antimony yD

Arsenic YsD

Barium Ys E

Beryllium No A

Boron No F
Cadmium ______________ ____ Uncertainty __________B~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~............ 

Calcium Uncertainty 0

Chromium _ _ _ _ _ _ _ _Ye ? <E _ _ _

Cobalt No F

Copper No F

Cyanide, Total NA NA

Iron No F

Lead No F

Magnesium Uncertainty (3

Manganese No F

Mercury UncertaintyB

Nickel Ys ,krth E

Potassium Uncertainty (3

Selenium Uncertainty B

Silver YeE% 

Sodium ~~~~~~~~~~~~~~~~~~~~~~No C
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TABLE 3-20A, AUS-OA2B

(DRUM SAMPLES)

SUMMARY OF HUM-AN HEALTH COPC EVALUATION

AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Drum

Chemical C oP Rationale
(yes/no)

Thallium No F

Vanadium No IF

Zinc No F

Explosives

,3,5-Trinitrobenzcne No 

1 ,3-Dinitrobenzene No A

2,4,6-Trinitrotoluene (TNT) No A

2,4-Dinitrotoluene Uncertainty B

2,6-Dinitrotoluene Uncertainty B

2-Amino-4,6-Dinitrotoluene No C~~~~~~~~~~~.... ,, X,., ....,. . . _ . ...... ... ..-

2-Nitrotoluene (ONT) No C

3-Nitrotoluene No A

4-Amino-2,6-Dinitrotoluene No C

4iNitrotoluene (PNT) NNo A
, ? A? ,~~~~. .. . ... ... .. .., . - --- -A. % ..a...

H4MX No A

Nitrobenzene Uncertainty B0 . ._ , , . . . . , _ _ ,..,. .I

Nitroglycerin NA NA

Pentaerythritol tetranitrate (PETN) NA NA

Perchloric Acid NA NA

RDX No A

TetiylNo A

Other Parameters

Perchlorate No A

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.

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.

J - 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 3-21, AUS-OA.2B
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

J Surface Water J Sediment Soil
Chemical [ COPEC Ratio~~~~~nale CPC Rationale COEC ~Rationale

j (yes/no) (yes/no) (yes/no)

Volatile Organic Compounds ______

1,1, 1-Trichloroethane NA NA NA NA No A
1,1,2,2-Tetrachloroethane NA NA NA NA No A~~~~~~~~~~~~.... .......

1,12,2-Terichloroethane NA NA NA NA No A
1,1 -Dichloroethane NA~~~~~~~~. NA....NA. NA No. A...... .

1,1,2-Dichloroethene NA NA NA NA No A
1.2-Dichloroethane (EIJC) NA NA NA NA No A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ... .. .. .. ....... ... .... .........

I ,2-Dichlorocthane (oa)NA NA NA NA No A

I ,2-Dichloropropane NA NA NA NA No A

12-Butanoonet (M EK) NA NA NA NA No A

4-Mthyl-2-pentanone (MIBKl) NA NA NA NA No A

BromoDichloropethane NA NA NA NA No A

2-Buomthanne ME)NA NA NA NA No A

C-earbon dslie NA NA NA NA No A

C-ehylorobeentae c(MB)NA NA NA NA No A

Achrethone NA NA NA NA No C

Chlorofor NA NA NA NA No A

Chmoichoromethane NA NA NA NA No A
cis-l ,-Dichloocthcn NA. ... .............. NA.. NA . NA. No.A

cis-,3-iohoropopnNA NA NA NA No A

Dbromocioornethane NA NA NA NA No A

Cthybonzn dulieNA NA NA NA No A

Methynlentrchloride NA NA NA NA No A

Chlorobene NA NA NA NA No A

TerChloroethylne(PE NA NA NA NA NoF

Thooolune NA NA NA NA No A

thootalXylcn NA NA NA NA No A

tras-I1,2-Dichloroethcne NA NA NA NA No A

cias-1,3-Dichloropropcnc NA NA NA NA No A

VinylmchloridethneNA NA NA NA No A

IE24thylehlnozen n No NA NA NA No A

Iet,2-Dicblorobizde No NA NA NA No A

,-DiHorobenzneNo NA NA NA No A

IS,-Dchoeonne No NA NA NA No A

,,-Toluebnrohno _No NA NA NA No A
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TABLE 3-2 1, AUS-OA2B
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical COPEC Rtoae COPEC~ Rainl COPEC Rationale
~~~Rtoae(yes/no)Rainl (yes/no) __y__n____

2,4,6-Ttichiorophenol Uncertainty 13 NA NA No A

2,4-Dichiorophenol ____ No A NA NA No A

2,4-Dirnethylphenol No A NA NA Uncertainty B

2,4-Dinitrophenol ____ Uncertainty B NA NA No A

2-Chloronaphthalene No A NA NA Uncertainty B

2-Chlorop-henol No A NA NA Uncertainty B

I-Methylnaphthalene____ ___ NA NA NA NA NA NA

2-Methylnaphthalene - No - A -- NA -- NA Yes - _

2-Methylphenol _________ No A NA NA No A

2-Nitroaniline No A NA NA No A

2-Nitrophenol ___ __ No A NA NA No A

3,3'-Dichlorobenzidine No A NA NA No A

3~-Nitroanilinc No A NA NA No A

4,6-Dinitro-2-mnethylphcnol __ Uncertainty B NA NA No C

4-Bromophenyl phenyl ether Uncertainty B3 NA NA No C

4-Chloro-3-mcthylphenol _ Uncertainty B NA NA No A

4-Chioroaniline No A NA NA Uncertainty B

4-Chlorophenyl phenyl ether No A NA NA No d
*4-Meth y1 pheno _ ___ No A NA NA No A

4-Nitroaniline No A NA NA No A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... . ..

4-Nitrophniln No A NA NA No A

AceNitphhene ot __ ____ No A NA NA No A

Acenaphthyene ___ ___ No A NA NA No A

Acnapthrcene UNcetit A NA NA A~s 

BeA~~nthracene Uncertainty B3 NA NA YeE

Benzo(a)pyrene ____ ____ Uncertainty B NA NAQZsv- F

Benzo(b)fluoranthene Uncertainty B NA NA YeE

Benzo(g,h,i)perylcne ____ Uncertainty B NA NAYeF

Benzo(k)fluoranthene _____ Uncertainty B NA NA YeE

bis(2-Chloroethoxy)methane ____ No A NA NA Uncertainty B

bis(2-Chfloroethyl) ether No A NA NA No A

bis(2.-Chloroisopropyl) ether No C NA NA No C

bis(2-Ehlcxlhthalate Uncertainty B NA NA E-e 

Butyl benzyl phthalate NoANAA 

Carbazole No A___NA__ NA____

Chrysene NoANAAE

Di-n-butyl phthalate _____Uncertainty B NA NA Ye

Di-n-octyl phthalate No A NANA NNo

Dibenz(a,h)anthracene ___ Uncertainty B NA NA Ye

Dibenzofuran Uncertainty B NA NA E-

Diethyl phthalate No__ANANANo. Dimethyl phthalatc _NoANANA N

Fluoranthene Uncertainty B NA NA Ye
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TABLE 3-2 1, AUJS-OA2B
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical COPECf Rationale (yPes/no)ae OEC Rtinl
(yes/no)(ysn)(e/o

Fluorene Uncertainty B NA NA No A

Hexacblorobenzene Uncertainty _ B NA NA No A

H4exachiorobutadiene Uncertainty B NA NA Uncertainty B

flexachlorocyclopcntadiene Uncertainty B N AN 

HexachloroethaneUnetit NANUcranyB

Indeno(l1,2,3-c,d)pyrene Uncertainty _ B NA NA E 

IsophoroneNoANNAoA

N-Nitroso-di-n-propylamine N AN netit 

N-NitrosodiphenylamineNoAANAoA

NaphthaleneNoAANAo 

Pcntachlorophenol ______ Uncertainty B NA NA No A

Phenanthrene Uncertainty B NA NA Ei~j e~f 

Phenol No A NA NA No A

Pyrene No A NA NA E K; 
Metals and Inorganics
Aluminum F NA NA Uncertainty I

Antimony No A NA NA E 

Arsenic No F NA NA 9Et~b~f 
Barium No F NA NA 1~1~y."Sr"k%, H~

Beryllium ______Uncertainty B N AN 

Boron No A NA NA E 

Cadmium Uncertainty B N AN 

Calcium N ' AN netit ,

Chromium N AN 

CobaltUnetit NAA 

CopperUnetit NAAE

Cyanide, TotalNAANAAE

IronENANE

Lead 1

Magnesium N , AN netit ,

ManganeseENAAE

Mercury N AN 

Nickel N AN

Potassium N , AN netit ,

Selenium N AN 

Silver Uncertainty B NA N ~ ~ 4
SodiumNoFINAN Unetit H

Thallium Ucrany BN AF

Vanadium Uncertainty B NA NA 5 &I 

Zinc N AN 

Explosives
I ,3,5-Trinitrobenzcne No A NANA UcranyB

1,3-Dinitrobenzene No A NANA No A
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TABLE 3-21, AUS-OA2B
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical COPC Rationale COPEC Rationale C_ PEC Rationale

(yes/no) (yes/no) __ (yes/)

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-Amino-4,6-Dinitrotoluene No A NA NA No A

2-Nitrotoluene (ONT) No A NA NA No C

3-Nitrotoluene No A NA NA No C _., ._. ._. -... _ _ ._ ._-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .. ....

3Amino-2,6-Dinitrotoluenle No A NA NA No C--- ......................... _ . _ . . _ ..... _ ....... .. . _ . ............

4-Nitrotoluene (PNT) No A NA NA No C

I IMX No A NA NA No A

Nitrobenzene No A NA NA No A
.~@ .... ... . ... .. ..-

Nitroglycerin NA NA NA NA No C
..... ._..... . ...... af... .__.

Pentaerythritol tetranitrate (PETN) NA NA NA NA No C

Perchloric Acid NA NA NA NA NA NA

RDX No A NA NA No A
M ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.... _vv_.. ..._ . .. _... .... ..... .

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 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.

11 - Chemical was detected, but it is an essential nutrient.

I- If pH<5.5, 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.

0
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TABLE 3-21 A, AUS-OA2B
(DRUM SAMPLES)

SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

J ~~Drum
Chemical copCRtonl

J (yes/inoRainl
Volatile Organic Compounds
1,1 ,I-Trichloroethane NA NA

1,1 ,2,2-Tetrachloroethane NA NA

1,1 ,2-Triehloroethane NA NA

I ,I-DiChllrethane NA NA

1,1 -Dichloroethene NA NA

I1,2-Diehloroethane (EDC) NA NA

I1,2-Diehloroethene (total) NA NA

1 ,2-Dichloropropane NA NA

2-Butanone (MEiK) NA .........~NA
2-H-exanone NA NA

4-Methyl-2-pcntanone (MIBK) ________ NA NA

Acetone NA NA

Blenzene NA NA

B~romodichloromethane NA NA

lBrornoform NA NA

lBromomethiane -NA NA - -

Carbon disulfide NA NA

Carbon tetrachloride NA NA

Chlorobenzene NA NA

Chloroethane NA NA

Chloroform NA NA

Chloromethane NA NA

eis-I1,2-Dichloroethcnc NA NA

cis-I1,3-Dichloropropene ______ __ NA NA

Dibromoehloromethane NA NA

Ethylbenzene NA NA

Methylene chloride NA NA

N--l-exane NA NA

Styrene NA NA

Tetrachioroethylene (PCE) NA NA

Toluene NA NA

total Xylenes NA NA

trans-I1,2-Dichloroethene NA NA

trans-I1,3-Dichloropropcne ________NA NA

Trichloroethylene (TCE) NA NA

Vinyl chloride NA NA

Semivolatile Organic Compounds ______________________

I1,2,4-Triehlorobenzcne No A

I1,2-Dichlorobenzcne No A
_ _ _ _ _ _ _ _ _ _~~~~~~...... . .. .... 0 ...... ..

I1,3-Dichlorobenzene No A
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TABLE 3-21A, AUS-OA2B
(DRUM SAMPLES)

SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Drum

Chemical COCRationale
____ ___ ___ ____ ___ ___ ____ ___ ___ ____ ___ ___ ___(y e s/n o ) _ _ _ _ _ _ _ _ _ _ _ _

I1,4-Dichlorobenzene No A

2,4,5-Trichlorophenol ______ No A

2,4,6-Trichiorophenol _______No A

2,4-Dichlorophenol ______ __ ___ ____ No A

2,4-Dirnethylphenol ______ __ Uncertainty 13

2,4-Dinitrophenol ______ _____NoA

2-Chloronaphthatenle _______ ____ Uncertainty 

2-Chlorophenol ______ _____ ____Uncertainty B

I -Methylnaphthalene _______ ______ _____NA NA
2-Methylnaphthalcne ______________ __________ No A~~~~~~~~~~~~~~~~. .... ....

2-Methyinphtaenol No A

2-Nitrophenol________________No A
3,3-Dichiorobenaidine _______________ ___________ No A~~~~~~~~~~~~~~~~~~... .. ....

2-Nitroanifine No A

2,-DNitroph-ethypheolNo A

4,3-Dchlorobe-nzidiphnol ______ __ No A

4-Nhioroaniline No A

4-Chiorophenyl phenyl eth-er No C

4-Mehyio--etyphenol ______ No A

4-Nhitroaniline No A

4-Chitrophenyl phenyl___ ____ether______ No A

A-ethylpthenol No A

A-Nthroanene N o A
B enzo~~~~~~~a~~~a.nt............ne....No.... A

BeNito~apyenel No A

BcenzopbhluornheneNo A

Acenzopghthpeylene No A

Benzo(a)floanthraene No A

Bez(2-Chlrenethl ehrNo A

Bes(2-Chluoraopopl)ether No C

CaBazolgh~~e yeeNo A

Chyeneokfurate No A

Di(-C-utlorphthyl ther _____ No A

Disn-octhylhxl phthalate _____ No A

Dibyenze ~atraeeNo A
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TABLE 3-21A, AUS-OA2B
(DRUM SAMPLES)

SUMMARY OF ECOLOGICAL COPEC EVALUATION 0
AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Drum

Chemical coPC _ i_
(yes/no) Rationale

Dibenzofuran No CDiethyl pht, ate NA.. .........
Diethyl phthalate No A

.. .. -.., .... . . ,.__, , _. ..__

Dimethyl phthalate No A

Fluoranthene No A
--- ^ ^^ ..-- .....SX... ..__... i. .,_

Fluorene No A

Hexachlorobenzene No A

1lHexachlorobutadiene Uncertainty B

Hexachlorocyclopentadiene No A

Hlexachloroethane No A

Indeno(1 ,2,3-c,d)pyrene No A~~~~~~~~~~~~~~~~~~~~~~~~~..., .,,_.........- _. 

Isophorone No A

N-Nitroso-di-n-propylamine No A

N-Nitrosodiphenylamine No A

Naphthalene No A

Pentachlorophenol No A

Phenanthrene No A

Phenol No A
_,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .. ,., _... ._ ...___.....

Pyrenc No A

Metals and Inorganics _ ._

Aluminum Uncertainty G

Antimony _ 
Arsenic No F

Barium 7t(e~ < E

Beryllium No A

Boron e =

Cadmium No A

Calcium Uncertainty G

C hrom ium ... ... ...... .. ........... .
> 2 g A, , Ux , §(e,.% ,,,,6S~a .......................................,M,,v,.............., ,, ... ..

Cobalt No F., .~ ~~~ ~~~ ~~~ ~~~ ~~~ ~~~~~~~~~~~~~~~ ...,.e,.._s-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. .. ... ..
Copper _ _ _ _ _ _ _ _ K t e j jB

Cyanide, Total NA NA

Iron E Ys / v 

Lead No F
, P_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~. ....... ..._Wv 

Magnesium Uncertainty G

Manganese / D

Mercury No A

Nickel No F
..... ~~~~~~~~~~~~~~~~~~~~~~~~..... .. ,... .. .,,,.,, .... v-?.__. ,......... _

Potassium Uncertainty G

Selenium No A

Silver_______ tEet Kv - -S~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. = . . ...... 
Sodium No C
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TABLE 3-21A, AUS-0A2B

(DRUM SAMPLES)

SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Drum

Chemical c w- -

Rationale
(yes/no)

Thallium No F

Vanadium No F

Zinc j E

Explosives

1 ,3,5-Trinitrobenzene No A

I ,3-Dinitrobenzene No A

2,4,6-Trinitrotoluene (TNT) No A

2,4-Dinitrotoluene No A

2,6-Dinitrotoluene Uncertainty H

2-Amino-4,6-Dinitrotoluene No A

2-Nitrotoluene (ONT) No C

3-Nitrotoluene No C

4-Amino-2,6-Dinitrotol uene No C

4-Nitrotoluene (PNT) No C

HMX No A
. ...... .. ._.....,.. .. ...... .., . ... te,. .... .,,

Nitrobenzene No A
. ._ .. , , _ ,. , . _ _ ... Rev,.,.,, ? .. _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~....- -- -

Nitroglycerin NA NA

Pentaerythritol tetranitrate (PETN) NA NA

Perchloric Acid NA NA

RDX No A

Tetryl No C

Other Parameters

Perchlorate 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.

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 pHc5.5, Aluminum is a COPEC, otherwise it is not.

J -Chemical was classified as a COPLC based on USEPA 1998 data but was not a COPEC based on SI data.

NA -Not Analyzed or not applicable.

URS Page 4 of 4



TABLE 3-22
AUS-OA2B - IOP BOOSTER LOADING LINE

CHEMICALS DETECTED ABOVE SCREENING CRITERIA AN]) ABOVE REFUGE BACKGROUND

(WHERE APPLICABLE)

ADDITIONAL AND UNCHARACTERIZED SITES OU SI

Chemical Drum Soil~ ~~~~~ Seimn Ground 1Surface
Chemical I Drum j Soil Sediment j ~~~~Water Water

V O C S _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1,1I -Dichioroethene NA J _____J NA HNA

cis- 1 ,2-Dichloroethene NA j_____ NA j H NA

Tetrachloroethylene (PCE) NA j H NA H NA

Trichioroethylene (TCE) NA J H NA H NA

SVOCs _ __

2-Methylnaplithalene E NA _____

Anthracene E NA

Benzo(a)anthracene HE NA

Benzo(a)pyrene HE NA ____

Benzo(b)fluoranthene H,E NA

Benzo(g,h,i)perylene E NA

Benzo(k)fluoranthene E NA

bis(2-Ethylhexyl) phthalate E NA

Butyl benzyl phthalate E NA

Carbazole H,E NA

Chrysene E NA

Di-n-butyl plithalate E NA
Dibenz(a,h)anthracene H,E NA _____

Dibenzofuran E NA

Fluoranthene E NA

Indeno( 1,2,3-c d)pyrene _ ____ E NA _ ____ ______

Phenanthrene _ _ _ _ E NA _____

Pyrene E NA

Metals

Aluminum _____ NA E

Antimony EH,E NA

Arsenic HE NA

Barium H,E H,E NA

Beryllium H NA ____

Boron E E NA

Cadmium H NA ____

Chromium U,E H,E NA ____

Cobalt E NA _ _ _ _ _ _ _ _ _

Copper E E NA ____

Cyanide, Total NA H,E NA NA NA

Iron E E NA H_____ E

Lead H___ __ E NA _ _ _ _ E

Manganese _____ NA H HWE

Mercury H,E NA

Nickel H H,E NA

Selenium H,E I NA

Silver H,E H,E NA

IThallium _ _ _ _ E NA _ _ _ _ _ _ _ _ _
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TABLE 3-22
AUS-OA2B - IOP BOOSTER LOADING LINE

CHEMICALS DETECTED ABOVE SCREENING CRITERIA AND ABOVE REFUGE BACKGROUND

(WHERE APPLICABLE)

ADDITIONAL AND UNCHARACTERIZED SITES OU SI

. . _ _ Ground Surface
Chemical Drum Soil Sediment Water Water

Vanadium E NA

Zinc E HE NA

Key:
NA not analyzed
H = human health screening criteria exceeded

E = ecological screening criteria exceeded
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SECTIONFOUR Area 20 (AUS-OA2OI

Area 2D was the Illinois Ordnance Plant (IOP) Detonator Loading Line, and has been used as an

industrial facility since the 1950s. See the introduction to Section 3 for a general discussion of

Area 2 and its location. Area 2 sites, including Area 2D (AUS-OA2D) are shown in Figure 3-1.

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 entirely or partly in Area 2D: AUS-0005, AUS-0007, and AUS-0008. These previous

AUS sites in Area 2D (or portions located in Area 2D) have all been incorporated into the

current Area 2D (AUS-OA2D) site.

4.1 HISTORIC SEARCH INFORMATION

4.1.1 Site Description

As noted in Section 3 (page 3-1), Area 2D is a current industrial facility, which along with Area

2B and part of Area 2F, is bounded by a 6-foot (ft) chain link fence with controlled entrances.

Access is restricted by the industrial tenant, now General Dynamics Ordnance and Tactical

Systems, inc. (GDO&TS). The area outside the buildings and parking lots is mostly grass-

covered.

4.1.2 Operational History and Waste Characteristics

The Sherwin Williams Defense Corporation, under contract with the War Department

(SWDC/War Department), operated the Detonator Load Line during World War 11.1 The area

originally contained 41 buildings interconnected by covered and uncovered concrete and wooden

walkways.2 Figure 4-1 shows the original building configuration for Area 2D. Some of the

original structures, which were slab on grade, wood frame buildings, have been removed with

only the concrete pads and concrete walkways remaining. Many buildings have been added

since the IOP days and building numbers now extend into the 9Os.3 Buildings in Area 2D, both

past and present, and their general functions are identified in Table 4-1. Figure 4-2 shows the

current configuration of buildings in Area 2D. Table 3-2 lists all of the known tenants for Area

2, some of whom may have been in Area 2D.

Two major industrial tenants have occupied Area 2D since the 1950s. From 1953 to 1963,

Universal Match Corporation (UMC) (later Crane/Unidynamics-Phoenix, now Crane Co.)4

leased buildings in Area 2D; and from 1964 to the present time, Olin and its successors have

been the tenants in this area.

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

Carbondale. Illinois, Part !, Section 5, Page 7 (Plan No. 6544-101.13).
2 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant

Carbondale, Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13).
3 Changes to the general structure of Area 2D were observed during the Phase I Site Inspection on April 13, 1999.

4 DOI 007946. Pursuant to Section 104(e) of CERCLA, Response to First Set of Information Requests for

Unidynamics/Phoenix, dated September 14, 1989, Page 2.
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UMC initially used the buildings in Area 2D for research and development of explosives, fuse
trains, and pyrotechnic devices (see Table 3-3 for types and examples of UMC products).5' 6 After
development of these products, UMC performed the full-scale production work.7

In September 1964, Olin (formerly Olin Mathieson Chemical Corporation), which was already
operating in other areas of the Refuge (see Sections 15 through 20 for Areas 11 and 12 and
Section 6 for Area 2P), expanded their manufacturing operations to include Area 2D7, which
they leased until Olin's ordnance manufacturing division was spun off to Primex Technologies,
Inc. (Primex) at the end of 1996. In January 2001, General Dynamics Corporation acquired
Primex and changed its name to General Dynamics Ordnance and Tactical Systems, Inc.
(GDO&TS).9 "10 GDO&TS is currently the sole tenant in Area 2D. Table 3-4 of this report
presents types and examples of Olin/GDO&TS products manufactured at the Refuge.

4.1.2.1 Area 2D Products and Constituents

loP Products and Constituents

Detonators use primary explosives to initiate an explosion train. Primary explosives are highly
sensitive materials detonated easily by heat, spark, impact or friction.1 ' Examples of the
materials used in the production of detonators are lead azide, lead styphnate, mercury fulminate,
and tetryl.12 As discussed below, lead azide and tetryl were used at the lOP, and mercury
fulminate was probably used. No documentation was found for the use of lead styphnate at the
lOP.

The following materials were listed as having been consumed in the production of MlAI and
MlA2 detonators for mine fuzes, in an lOP cost statement for April, 1943: lead azide, antimony
sulfide, carborundum, and potassium chlorate.13 Lead azide was reported in the largest amount
and was apparently the primary component.14 Antimony sulfide sensitizes the priming mixture

5 Deposition of Harvey Pitt, November 19, 1997. Pages 12, 13, and 41.
6 DOI 008153 - DOI 008156. Exhibit 1 to the John R. Hempler Affidavit, dated August 29, 1989, Pages I - 4.

7 Deposition of Harvey Pitt, November 19, 1997, Pages 54-55.
' DOI 001461 -- DOI 00 1467. Eleventh Amendment of Lease Contract No. 14-19-0008-2675, by and between Olin
Mathieson Chemical Corporation and the Bureau of Sport Fisheries and Wildlife, United States Fish and Wildlife

Service, dated September 1, 1964. Note that Tract G is referring to Area 2D.
9 General Dynamics Ordnance and Tactical Systems, Letter to Crab Orchard National Wildlife Reftige 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.
10 Amendment No. 13 to Building and Igloo Lease Contract No. 14-16-0003-96-579. Primex Technologies, Inc.,

effective January 29, 200 1; 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.

" Department of the Army, September 1984, Military Explosives Technical Manual, (NTIS # TM 9-1300-214),
Page 3- 1.
12 Department of the Army, September 1984, Militar Explosives Technical Manual, (NTIS # TM 9-1300-214),

throughout Chapters 7 and 8 (specifically Pages 7-1, 7-5, 7-11, and 8-45).
' NAR-000227. Illinois Ordnance Plant, Carbondale, Illinois, Illinois Ordnance Plant, Historical Record, April 1"',
1943 to June 3 0 th, 1943, Exhibit 9.
14 NAR-000227. Illinois Ordnance Plant, Carbondale, Illinois, Illinois Ordnance Plant, Historical Record. April it
1943 to June 3 0 th, 1943, Exhibit 9.
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to friction and percussion and also serves as a fuel. Potassium chlorate is an oxidizer' 5 and
carborundumn is an inert substance and its purpose in the mixture is likely as a stabilizer.

Tetryl was used as a booster component in the detonators for the anti-tank mines produced at
IOP. In the detonator explosion train, the priming mixture would cause an explosion in the tetryl
component, which would in turn detonate the trinitrotoluene (TNT) in the mine. 16 1 7

The evidence for mercury fulminate usage is more indirect, Buildings were constructed for the
processing of mercury fulminate in Area 2D and a storage bunker was constructed in Area 14
(See Section 37.0 of this report for discussion of Area 14 Fulminate Storage Igloos [AUS-0060]).
Based on a War Department memo from the Chief of Ordnance in Chicago to the Field Director
in St. Louis, dated 20 July 1943, mercury fulminate was stored at the IOP. The memo suggested
that the 2,888 pounds of mercury fulminate in storage at the IOP be shipped to some other plant
unless it was needed in the near future.' 8 That apparently was done. The Historical Record for
the IOP for July through September 1943 stated that "mercury fulminate in storage but not
needed at this plant was shipped to another facility using it."19 A former SWDC/War
Department employee reported that he saw mercury fulminate being used in Area 2B. He said it
was used to sensitize the tetryl in the boosters produced in Area 2B.

UMC Products and Constituents

UMC's activities in Area 2D reportedly began with research and development of primary and
secondary explosives, and pyrotechnic devices. 2' A large number of UMC's clients were
government agencies. 22,23,24 Originally UMC's production work at the Refuge consisted mainlygovernment agencies. ~~~~~~25
of pyrotechnic devices and initiators (fuse trains). Subsequently, in approximately 1959, they
started receiving production contracts for the manufacture of large explosive devices for Sandia
Corporation (a large national laboratory performing atomic bomb research). 26 In addition, UMC
also produced solid propellant gas generators, 2 7' 28 practice bombs, and solid mechanical devices

15 Department of the Army, September 1984, Military Explosives Technical Manual, (NTIS # TM 9-1300-214),
Page 7-18.
16 Deposition of Harvey Pitt, November 19, 1997, Page 47.
17 U.S. ACE, 1993, Ordnance and Explosive Waste Archives Search Report for Former Illinois Ordnance Plant
Marion, IL, Appendix D-12G.

NAR-000379. Illinois Ordnance Plant, Carbondale, Illinois, Illinois Ordnance Plant, Historical Record, July i1",

1943 to September 30th. 1943, Reference No. 20 to the report.
9 NAR-000293. Illinois Ordnance Plant, Carbondale, Illinois, Illinois Ordnance Plant, Historical Record, July i't,
1943 to September 301h. 1943, Page 20.
20 Thomas Throgmorton, personal interview, November 9, 1999.
21 Deposition of Harvey Pitt, November 19, 1997. Pages 12, and 53-55.
22 DOI 007951. Pursuant to Section 104(e) of CERCLA, Response to First Set of Information Requests for
Unidynamics/Phoenix, dated September 14, 1989, Page 2.
23 Deposition of Harvey Pitt, November 19, 1997, Page 52.
24 Harvey Pitt, personal interview, April 18, 1991, TechLaw, Inc., 1992, Final Draft Report, Site
Operations/Ownership History Crab Orchard National Wildlife Refuge, Page B-20.
25 Deposition of Harvey Pitt, November 19, 1997, Page 53.
26 Deposition of Harvey Pitt, November 19, 1997, Pages 55 and 73.
27 DOI 008156. Exhibit I to the John R. Hempler Affidavit, dated August 29, 1989, Page 4.
28 Deposition of Harvey Pitt, November 19, 1997, Pages 71-72, 76 and 87.
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such as actuators and switches. 9 A former employee, Vic Modglin, reported that UMC
manufactured and tested pyrotechnic devices in Areas 21D, 2B, and 2F. The pyrotechnic devices
included explosive switches; igniters, detonators, flares and atomic bomb burst simulators. 30

Modglin also reported that UMC tested the devices with lead styphnate and lead azide." UMC's
work also included a short contract for the assembly, welding and helium leak testing of nuclear
reactor fuel rods.3 2 Table 3-3 summarizes the available information on UMC products
manufactured at the Refuge. According to a former employee, small amounts of isopropyl
alcohol, toluene and trichloroethylene (TCE) were dumped by UMC in Areas 213, 2D and 2F.3

Thomas Throgmorton, a former UMC research engineer, reported that UMC used a lot of
pentaerythritol tetranitrate (PETN) in Area 21). 34

Olin/Primex Products and Constituents

According to Mr. Robert Myers, 35 a former Olin truck driver, Olin's activities in Area 2D began
when they moved their gas generator operations from Area 2P (see below) in 1963; however
Olin did not begin leasing in Area 2D until September of 1964.36 Gas generators included a
product Olin called a jet starter or starter cartridge, which was used to start jet engines.37 Other
gas generator products produced since then include tank pressurizers, missile guidance control
products (Minuteman, Lance and Trident missiles), and aircraft emergency evacuation slide
inflation devices.3 8' 39'40 The manufacture of jet starters, gas generators, and rocket fuels is
referred to as solid propellant operations (SPO) and the bulk of these operations took place in

41,42,43,44
Area 2D.'

Solid propellants are manufactured by mixing the propellant components together in a mixer
either dry or with a solvent.45' 46 The solvents facilitate the mixing process. The mixes are then

29 DOI 008154 and DOI 008155. Exhibit 1 to the John R. Hempler Affidavit, dated August 29, 1989, Pages 2 and 3.
30 Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report. Site Operations/Ownership History.
Crab Orchard National Wildlife Refuge, Page B-17.
3' Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report, Site Operations/Ownership History,
Crab Orchard National Wildlife Refuge, Page B- 17.
32 DOI 008155. Exhibit I to the John R. Hempler Affidavit, dated August 29, 1989, Page 3.
3 Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report. Site Operations/Ownership History,
Crab Orchard National Wildlife Reftug, Page B-I 8.
34 Thomas Throgmorton, personal interview, November 9, 1999.
35 Deposition of Robert Myers, April 10, 1998, Pages 70, 80-81, and 105.
36 DOI 001461 - DOI 001467. Eleventh Amendment of Lease Contract No. 14-19-0008-2675, by and between Olin
Mathieson Chemical Corporation and the Bureau of Sport Fisheries and Wildlife, United States Fish and Wildlife
Service, dated September 1, 1964. Note that Tract G is referring to Area 2D.
3 PRI-002573. Olin document entitled 1975 Safety Performance Technical Systems Operation. Marion. Illinois.
38 PRI-002662 and PRI-002572. Olin document entitled 1975 Safety Performance Technical Systems OperajtionA
Marion, Illinois.
39 Rudy Okolski, personal interview, June 30, 1999.
40 Paul Moore, personal interview, July 14, 1999.
4I Deposition of Harvey Pitt, November 19, 1997, Pages 20 and 130.
42 Deposition of Charles Funk, April 9, 1998, Pages 10, 43, and 52.
43 Deposition of George Wisely, June 28, 1999, Page 20.
44 Deposition of Robert Myers, April 10, 1998, Page 44.
45 Harvey Pitt, personal interview, June 29, 1999.
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either cured or molded (pressed into a mold shape), or poured into a casing (Olin used rubber
sleeves as a heat insulator)4 7 and heat cured in ovens depending on the application. 48 After
pressing the propellant through a mold to obtain a particular shape ("grain"), the grain is then
lathed in order to obtain the proper grain size for loading into the component.49' 50 Powdered lead
stearate was reportedly used in the manufacture of gas generators in Area 2D,5 ' as was TCE52

and a chemical referred to as MOCA [4,4' methylene(bis)-2- chloroaniline]." Other chemicals
used in Area 2D include degreasers.54

In addition to gas generators and other solid propellant systems, Olin/Primex has produced a
wide range of products in Area 2D including the Light Antitank Weapon (LAW) rocket, 20 mm
fuses, boosters, and ammunition ignition mixes. Table 3-4 summarizes products produced by
Olin/Primex and their typical constituents.

4.1.2.2 Area 2D Processes and Operations

The Area 2D processes and operations are discussed below on a building-by-building basis.

Until the 1970s, industrial tenants at the Refuge were allowed to move existing buildings,
construct new buildings, and raze old buildings in the areas they occupied; often the Refuge
would not have complete records of this activity. Sometimes the new structures were assigned
new building numbers; sometimes they were assigned a number that had been used previously
for a different building. In this report, where the same building number was used more than once,
a prefix has been added to the building number based on the tenant who it was assumed built the
structure (e.g., IOP Building D-1-5, Olin Building D-1-5). Prefixes are not used when the
building number is unique.

Building D-1-1

Building D-1-1 was the IOP Tetryl Service Magazine. 55 Tetryl was transported from off site and
unloaded and stored in this building prior to pelletizing it in Building D-1-4 (Tetryl Pelleting
Building).

46 Department of the Army, September 1984, Military Explosives Technical Manual, (NTIS # TM 9-1300-214),
Page 9-4.
47 Deposition of Robert Myers, April 10, 1998, Page 44.
48 Department of the Army, September 1984, Military Explosives Technical Manual, (NTIS # TM 9-1300-214),
Page 9-4.
49 Department ofthe Army, September 1984, Military Explosives Technical Manual, (NTIS # TM 9-1300-214),
Page 9-5. A propellant's grain determines its shape and size. Ball powder, for instance, has a ball grain, which
means it is small in size and round. Larger propellant systems can have grains that are cords, sheets, pellets, or

perforated cords.
50 Paul Moore, personal interview, July 14, 1999.
5"1ACO 002394. Pursuant to Section 104(e) of CERCLA, Responses of Olin Corporation to First Set of Information
Rquests, Crab Orchard National Wildlife Refuge, dated September 12, 1989, Page 21.
52 Deposition of George Wisely, July 15, 1999, Page 26.
5' Deposition of George Wisely, July 15, 1999, Page 55.
54 Deposition of John Miller, April 9, 1998, Page 57.
" U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 4.
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Harvey Pitt, a former UMC employee and Olin manager, reported that the pad of Building D-1-1
had been used as a burn pad by UMC.56 No corroborating evidence was found to support that
use. There was no evidence of burning observed in the 1960 aerial photograph of Building D-1-
1.57 There were no available photographs from the time Harvey Pitt reported the pads were used
for burning. Building D-1-1 was razed sometime before 1960.5

Building D-1-2

In the War Department Facilities Inventory of the Illinois Ordnance Plant, Carbondale, Illinois,
Building D-1-2 is noted as both a Tool Room Building and a Tetryl Screen & Blend Building.59

On 1941 and 1942 IOP drawings that show plumbing and underground deluge piping' layouts,
it is labeled as the Tetryl Screen & Blending Building. A December 1941 IOP light and power

62layout drawing shows it as both.

UMC reportedly used Buildings D-1-2, D-1-3, and D-1-4 in the production of high explosives.63

Olin also used this building.6 4 Primex leased Buildin~ D-1-2 from 1997 to 2001 for cold
storage.6 5 GDO&TS is the current tenant in this building. 6

Building D-1-3

Building D--1-3 was the IOP Heater House.67

UMC used Buildings D- 1 -2, D- 1-3, and D- 1 -4 in the production of high explosives.6 8

Olin was storing black powder in Buildin& D--1-3 from at least 1970.69 Primex leased Building
D-1-3 from 1997 to 2001 for cold storage. GDO&TS is the current tenant in this building.71

56 Harvey Pitt interview on July 29, 1999. See interview notes in Appendix D of this report-there were a number

of inconsistencies in Pitt's recollections of building numbers.
57 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National

Wildlife Refuge, Marion, Illinois, Figure 5. The Entech reports analyze historic aerial overflight photographs of

industrial areas at the Refuge, from 1943 to 1993 (except in Area 2, which was analyzed from 1960-1993). 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).

58 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National

Wildlife Refuge, Marion, Illinois, Figure 5.
59 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant

Carbondale, Illinois, Part I Sect. 5 Page 7 (Plan No. 6544-101.13), and Part Il, Section 4, Sheet 4.

60 Illinois Ordnance Plant, Carbondale, Illinois, Plan No. 6544-400.52, dated December 29, 1941.

61 Illinois Ordnance Plant, Carbondale, Illinois, Plan No. 6544-440.18, dated February 23, 1942.

62 Illinois Ordnance Plant, Carbondale, Illinois, Plan No. 6544-501.10, dated December 6, 1941.

63 Harvey Pitt, personal interview, June 29, 1999.

64 PRI-002064. Olin Corporation, Inspection Report, dated January 18, 1984, Page 2.

65 DPRA Document No. 00007524. Buildingand Igloo Lease Contract No. 14-16-0003-96-579 by and between U.S.

Fish and Wildlife Service and Primex Technologies. Inc., 8820 Route 148. Marion, Illinois 62959, Pages 1-2.

66 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this

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

Carbondale, Illinois, Par t T, Section 5, Page 7 (Plan No. 6544-101.13) and Part 11, Section 4 Sheet 4.

68 Harvey Pitt, personal interview, June 29, 1999.
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Building D-1-4

Building D-1-4 was the IOP Tetryl Pelleting Building,72 a long compartmentalized building with
five pellet and press areas that were separated by 1-ft thick concrete walls73 for explosion
control. Tetryl pellets were made by compressing the blended tetryl into shape using press
machines. Building D-1-4 contained 6 pelleting presses.7 4

UMC reportedly used Buildings D-1-2, D-1-3, and D-1-4 in the production of high explosives.
Baratol (TNT and barium) were also used in Building D-1-4. A former model shop and
maintenance manager for UMC/Unidynamics Corporation 7 6 stated that the black powder used
for the T-73 parachute flare was blended and pressed in Building D-1-4.77

In 1984, during Olin's tenure at the site, an inspection of this building revealed 4A/A booster
pellets, waste containers and LUU 10/B-contaminated7 8 hardware in this building.79 In 1984
Olin planned to move research and development of glycidyl azide polymer (GAP) ropellant to
this building by the end of the year, and other propellants by March 1985; it was not
determined if this was done. By 1985 an operation involving plastic bonded explosive (PBX)
was performed in Building D-1-4.81 Slurry filtration (used in conjunction with PBX operations)
resulted in a surface water discharge from the building; modifications were planned to eliminate
the discharge.82 By June 1987, the need for the PBXN5 slurry filtration was eliminated. 8 3

69 PRI-004067. Olin inter office memo entitled "Safety Survey of Buildings D-1-4, 6, 7, and 8," dated January 30,

1970, Page 1.
70 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between U.S.

Fish and Wildlife Service and Primex Technologies, Inc., 8820 Route 148. Marion, Illinois 62959, Pages 1-2.

71 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this

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

Carbondale, Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 4.

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

Carbondale. Illinois, Part I, Section 8, Page I indicates Building D-1-4 is the similar in structure to B-2-6; and Part 1,
Section 8, Page 20 is a drawing/floor plan of Building B-2-6. Part I, Section 7, Page 13 (b/w photo of D-1-4).

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

Carbondale, Illinois, Part III, Section 2, Page 3.
75 Harvey Pitt, personal interview, June 29, 1999.
76 John R. Hempler Affidavit, dated September 13, 1989.
77 DOI 008154. Exhibit I to the John R. Hempler Affidavit, dated August 29, 1989, Page 2.
78 Based on information from the U.S. Air Force web site, LU U designates a series of flares. The 10/B may be a

ground illuminating flare. What "LUU" stands for was not determined.
79 PRI-002065 and PRI-002066. Olin Corporation, Inspection Report, dated January 18, 1984, Pages 4 and 5.
so PRI-01 6715. Olin Corporation, Wastewater Point Source Survey Report, Final Draft, 11 September 1984.
"' PRI-016535. Olin Corporation, Olin-Marion Wastewater Discharges/Sources: Group B. Status Report, dated

December 30, 1986.
82 PRI-006599. Olin Corporation. Olin-Marion Wastewater Discharges/Sources: Group B. Status Report, dated

November 11, 1985.
83 PRI-016550. Olin Corporation. Olin-Marion Wastewater Discharges/Sources: Group B. Status Report, dated June

S 1, 1987.
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In this building, explosives were blended with either No. 2 fuel oil or ethylene glycol in
preparation for transportation off site.84

Primex leased Building D-1-4 from 1997 to 2001 for manufacturing purposes.8 5 GDO&TS is the
current tenant.86

IOP Building D-1-5

Building D- 1-5 was the IOP Tetryl Pellet Magazine.8 7 After the tetryl was pelleted in Building
D-1-4 it was transported to Building D-1-5 for temporary storage prior to loading in Buildings
D-1-6, D-1-7 and D-1-8.

Sometime between 1954 and 1957, UMC moved the blending and loading operations for the M-
112 and M-123 photoflash shells from Building D-1-27 to D-1-5."

Refuge documents indicate Building D-1-5 was destroyed 89 but the date was not documented.
Aerial photographs indicate the building was razed sometime between 1951 and 1960.90

Olin Building D-1-5

Some time prior to May 1987, Olin probably began storing explosive waste in a portable
buildings designated as D-1-5.91' 92 It is likely that Olin Building D-1-5 was, at times, located on
the pad of the original IOP Building D-1-5. Primex leased Building D-1-5 from 1997 to 2001 for
cold storage.93 GDO&TS is the current tenant.9 4

84 DOI 002499. Olin document, Attachment 2 of the Part A Application, Manufacturing Operations Description,
dated March 1987, Page 2.
85 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between U.S.
Fish and Wildlife Service and Primex Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
86 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
87 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 7 (Plan No. 6544-101.13) and Part 11, Section 4, Sheet 4.
88 DOI 008 1 54. Exhibit I to the John R. Hempler Affidavit, dated August 29, 1989, Page 2.
89 DPRA Document No. 00006467. CONWR, List of Buildings on the Refuge containing information such as FWS
Building Numbers, Army Building Numbers, and Square Footage (date unknown).
90 1951 aerial photograph from the National Archives and Records Administration, College Park, Maryland; and,
1960 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.).
" DOI 003204 and DOI 003211. Olin Corporation, Certification Regarding Potential Releases from Solid Waste
Management Units (Closure Plan Review), March 1987, Pages 3 and 12
92 DOI 003229. Olin Corporation, Attachment 1: Container Storage Area and Attachment 4: Site Plan - D, B. F
Area, both submitted as attachments to Olin's
93 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between U.S.
Fish and Wildlife Service and Primex Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
94 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
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Buildings D-1-6, D-1-7 and D-1-8

Building D-1-6, D-1-7 and D-1-8 were the IOP Detonator Loading Buildings, the largest
buildings in Area 2D.95 Tetryl (from Building D-1-5, the Tetryl Pellet Magazine), along with
priming mixture (including lead azide and inert components - from Building D- 1-14, the Primer
Mix and Azide Magazine) and mechanical detonator components were assembled in these
buildings.

Thomas Throgmorton reported that Buildings D- 1-6, D- 1-7, and D- 1-8 were used for the loading
of photoflash shells which consisted of anodized aluminum, magnesium powder, barium nitrate,
and an oxidizer, usually potassium perchlorate. 9 6' 97

During Olin's tenure at the site, curing and most of the assembly operations (pressing and
loading) for all solid propellant systems took place in Building D-1-6, D-1-7 and D-1-8.9 ,99,100

According to George Wisely, a former Olin chemist and manager, these three buildings were
major areas for gas generator production.' 0 ' It is likely that painting for the gas generator metal
containers also occurred in these buildings. 102

Buildings D-1-6

During the IOP era, Building D- 1-6 contained 24 consolidating presses, 14 crimping presses, and
8 ejecting presses103 on eight loading lines.'0 4

UMC reportedly used Building D- 1-6 for manufacturing the Hi-Burst signal (using 3 ounces of
smokeless powder), and assembling the T-73 Parachute Flare, the M-l 12 and M-123
Photoflashes, and the Minuteman unit. °5

In 1963, Olin had jet starter production operations in Building D-1-6. According to Rudy
Okolski, a former Olin employee, Olin made starter cartridges in this building.' 06

95 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 4.
96 Thomas Throgmorton, personal interview, November 9, 1999.
9 DOI 008154. Exhibit I to the John R. Heempler Affidavit, dated August 29, 1989, Page 2.
98 Paul Moore, personal interview, July 14, 1999.
99 Rudy Okolski, personal interview, June 30, 1999.
'00PRI-016185. Olin inter office memo entitled Special Survey Sumps, Traps, and Vacuum Systems, dated April

20, 1981, Page 1.
101 Deposition of George T. Wisely, February 15, 1999, Pages 67-68.
102 Deposition of George T. Wisely, February 15, 1999, Pages 67-68.
103 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part III, Section 2, Pages 3 and 4.
104 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois. Part IIl, Section 1, Page 4.
105 DOI 008153, DOI 008154, and DOI 008155. Exhibit I to the John R. Hempler Affidavit, dated August 29, 1989,
Pages 1, 2, and 3.
'06 Rudy Okolski, personal interview, June 30, 1999.
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SECTIONFOUR Area 21 (AUS-OA21
An area of dark-toned surface discoloration was observed in the 1965 aerial photograph (during

is Olin's tenure), along the east side of Building D- 1-6. ' 0 7 This may have been the result of a liquid
release or of precipitation,

In 1981, explosive 4A/A was reportedly in production in this building along with the Sidewinder,
and there were three 4A/A presses and two Sidewinder presses in this building.' 8 After
February 1983, Olin reported the presence of asbestos fibers in Bay A of this building resulting
from operations involving MXU 4A/A insulation sheeting.' 0 9 After February 1983, propellant
machining lathes were reported in both Bay C (used for MXIU 4A/A propellant and igniter) and
Bay H (used for N-28 propellant for Sidewinder). l " 0 During the 1984 inspection of this building,
MXU 4A/A igniter material was being stored in the igniter bay and oil was being used in Bay
C."'1 Beginning in April 1985, 4A/A was supposed to go into production in this building
again.

Primex leased Building D-1-6 from 1997 to 2001 for manufacturing purposes.' 13 Primex also
used this building as an area where hazardous wastes were accumulated on-site for less than 90
days (Bays A, C, D, G, and H). 14

GDO&TS is the current tenant.115

107 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion, Illinois, Page I and Figure 2.
108 PRI-016185. Olin inter office memo entitled Special Survey - Sumps, Traps, and Vacuum Systems, dated April
20, 1981, Page 1.
109 PRI-00248. Olin Corporation document entitled "B & D Area Dust Collectors, " Page 1.
11 PRI-00248. Olin Corporation document entitled "B & D Area Dust Collectors, " Page 1.
... PRI-002066. Olin Corporation, Inspection Report, dated January 18, 1984, Page 5.
112 PRI-0 16712. Olin Corporation, Wastewater Point Source Survey Report, Final Draft. 11 September 1984.
113 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
114 DPRA Document No. 0001 5017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures, Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996, Pages 12 and 15.
l15 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.

S
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Building D-1-7

UMC used Building D- 1-7 for loading and pressing photo flash rounds, photo flash shells, smoke
markers, and the Minuteman. 16'117 l 1'19 According to Harvey Pitt, this process also involved
the use of toluene, methyl ethyl ketone and possibly acetone. 120

In 1973, Olin referred to Building D- 1-7 as the LAW Building and it was used for the loading of
propellant for the LAW system. Propellants made with nitroglycerin were also loaded into
containers in this building at this time. l

In 1974, this building contained M29A1 primer, IPM assembly, and 4A/A igniter assembly.12 2

In 1975, Building D-1-7 contained a 20 mm fuse manufacturing operation that was run by
Olin.'2 3 This building also contained floor drains. 124

By 1979, Booster Sustainer Dome Flame-shield assembly was apparently being done in this
building. The standard operating procedure (SOP) for Booster Sustainer Dome Flame-shield
assembly 125 does not directly indicate the building where the assembly took place. It refers to
the number of personnel in Building D-1-7 and makes no references to other buildings. The SOP
equipment list includes "vapor degreaser w/trichloroethylene." An Olin interoffice memo (also
dated 1979), indicated that the vapor degreaser emitted less than 15 pounds per day of
trichloroethylene solvent vapors and therefore this vapor degreaser did not need a permit.?26
This memorandum stated that "A check of our large vapor degreaser indicated approximately 6
gallons per week solvent usage."'12 7

After February 1983, Olin reported the presence of a grinding cabinet outside Bay F of this
building.'2 8 This cabinet ground F-21D insulation inside and likely resulted in contamination

116 Deposition of Harvey Pitt, November 19, 1997, Page 3 1. In his deposition, Mr. Pitt referred to Building "D-1 -
17," but was confused at the time. Later, during his personal interview (June 29, 1999), he confirmed the building
was D-1-7.
117 Harvey Pitt, personal interview, June 29, 1999.
"1 DOI 008155. Exhibit I to the John R. Hempler Affidavit, dated August 29, 1989, Page 3.
"9 Thomas Throgmorton, personal interview, November 9, 1999.
120 Harvey Pitt, personal interview, June 29, 1999.
121 PRI-002078. Olin inter office memo entitled Employee Exposures to Nitroglycerin and MOCA (4,4'-
Methylene(bis)-2-chloroaniline], dated July 31, 1973, Page 4.
122 PRI-013401. Olin, Standard Operating Procedure, S.O.P. No. 90.173. Scrap Collection for Incinerator -Bldg. D-
1-7, Page 2.
123 PRI 002646. Olin document entitled 1975 Safety Performance Technical Systems Operation Marion, jllinois.
124 PRI-0 16698. Olin Corporation document, Recommendations for Correction and Prevention, Wastewater
Discharges or Sources, Page 3.
125 PRI-01 5817, PRI-01 5819, and PRI-01 5820. Olin, Manufacturing and Inspection. Standard Operating Procedure.
Document No. 8039104. Booster Sustainer Dome Flame-shield Assembly 3046651, dated October 1, 1979, Pages 1,
3, and 4.
126 PRI-00160/DPRA Document No. 00013793. Olin inter office memo, regarding EPA Operating Permits, dated
November 12, 1979, from C. R. Moore/R. F. High to R. D. Altekruse.
121PRI-00160/DPRA Document No. 00013793. Olin inter office memo, regarding EPA Operating Permits, dated
November 12, 1979, from C. R. Moore/R. F. High to R. D. Altekruse.
128 PR1-00248. Document from the Olin files entitled "B & D Area Dust Collectors, " Page 1.
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SECTIONFOUR Area 20 AIUS-OA201
from metal particles and asbestos fibers.' 29 As of March 1983, this building contained Paveway,
Trident and Minuteman propellant in slug stage with no loose material; igniters were assembled
biannually in this building.L 0

In this building, explosives were blended with either No. 2 fuel oil or ethylene glycol in
preparation for transportation off site.13 1

Primex leased Building D-1-7 from 1997 to 2001 for cold storage.' 32 Primex also used this
building as an area where hazardous wastes were accumulated on-site for less than 90 days (Bay
F). 133

GDO&TS is the current tenant.' 34

Building D-1-8

UMC used Building D-1-8 for the final assembly of the photo flash rounds, photo flash shells,
smoke markers, and the milling of lead styphnate and lead azide13 5"136 Also, according to a
former UMC employee John Hempler, D-1-8 was also used for assembling the Navy Float
Signal (containing red phosphorous, linseed oil, iron oxide, and manganese powder), and the
Navy Practice Bomb (containing either red phosphorous powder or zinc oxide). Further, he
stated the MC-935 Actuator, the MC 936 Switch, the MC-835, 875, and 1156 delay switches and
columns were loaded and assembled in this building.' 37

Another propellant operation that took place in Area 2D during Olin's tenure in 1973,'13
involved nitroglycerin (N.G.) casting of Lance propellant grains. In Bay B of Building Dl-1-8,
propellants for the Lance Missile System were sawed, trimmed, turned on lathes and cemented
together. I39 Scrap grain was swept up and discarded in open containers or swept into the floor
troughs and hosed down into the sump outside the building.' 4 0 In 1982, Olin discovered

129 PRI-00248. Document ftom the Olin files entitled "B & D Area Dust Collectors, " Page 1.
130 PRI-005087. Olin inter office memo entitled D & P Areas Drain Survey, dated March 10, 1983, Page 1.
'3 .DOI 002499. Olin document, Attachment 2 of the Part A Application, Manufacturing Operations Description,
dated March 1987, Page 2.
132 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc., 8820 Route 1484 Marion, Illinois 62959, Pages 1-2.
13 DPRA Document No. 00015017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures. Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996, Pages 12 and 15.
134 Industrial Tenant Roster -March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
135 Harvey Pitt, personal interview, June 29, 1999.
136 Thomas Throgmorton, personal interview, November 9, 1999.
137 DOI 008154, DOI 008155, and DOI 0081565. Exhibit I to the John R. Hempler Affidavit, dated August 29,
1989, Pages 2, 3, and 4.
138 PRI-002075 and PRI-002077. Olin inter office memo entitled Employee Exposures to Nitroglycerin and MOCA
(4,4 '-Methylene(bis)-2-chloroaniline], dated July 31, 1973, Pages I and 3.
39 PR1-002077. Olin inter office memo entitled Employee Exposures to Nitroglycerin and MOCA (4,4'-

Methylene(bis)-2-chloroaniline], dated July 31, 1973, Page 3.
1
4 0 PR1-002077. Olin inter office memo entitled Employee Exposures to Nitroglycerin and MOCA (4,4'-

Methylene(bis)-2-chloroaniline], dated July 31, 1973, Page 3.
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SECTISNFOUR Area 21 (AUS-OA211
nitroglycerin contamination in of the sumps located adjacent to this building.'41 Sump locations
are shown on Figure 4-2.

In 1975, this building contained a machining bay, an inhibitor bay and a press area.142 The
machining and inhibitor bays both contained solvents.'4 3 IB-27 material was also stored in the
machining bay."44 The press area of this building contained at least one 100-ton press and one
300-ton press.145 This suggests that both solvents and lubricants were used in this area.

As discussed above, the gluing of the propellant grains historically involved the use of a
chemical referred to as MOCA, which was subsequently banned by Olin in 1985 because of its
inherent dangers.'46" 47 MOCA was also reported to have been used in Bay F of this building.' 48

Acetone (used for cleaning), and likely other solvents, were used in this building, and they may
have been stored in 55-gallon drums outside the building.' 49

The Minuteman Generator (which was also reportedly manufactured in this area) used MOCA in
forming the binder.' 5 0 Overflow of the material was necessary during loading, to ensure a
complete seal.'5 ' A press was used to press the Minuteman ammonium nitrate propellant into
grains.152 Parts of the Minuteman Generator were reportedly manufactured in the Inhibiting
Bay.'5 3 Olin did not specify which building that this bay was located in; however, it was likely in
this building. Since MOCA was reportedly used in Building D-1-8, it is possible that the
Minuteman Generator parts were manufactured in this building. MOCA was also reported to
have been used in Building D-1-8 Annex; 154 however, the location of this building was not
determined.

Sometime after February 1983, several different kinds of ammonium nitrate propellants were
machined in this building: MM, N-28, Trident, Gap and Vickers.'55 At this time, there was a belt
grinder outside Bay E of this building that ground F-21D insulation that was used as generator
case insulation.'5 6 This grinder likely resulted in asbestos fibers contamination.' 57 In 1984, N-

14 PRI-016385. Olin inter office memo entitled NG Contamination of Sump at 0-1-8, dated April 15, 1982.
142 PRI-006685. Olin inter office memo entitled D and B Area Safety Inspection, dated July 18, 1977.
43s PRI-006685. Olin inter office memo entitled D and B Area Safety Inspection, dated July 18, 1977.

14" PRI-006685. Olin inter office memo entitled D and B Area Safety Inspection, dated July 18, 1977.
14" PRI-006685. Olin inter office memo entitled D and B Area Safety Inspection, dated July 18, 1977.
146 PRI-003620. Olin inter office memo entitled MOCA, dated September 16, 1985, Page 1.
147 Richard Altekruse, personal interview, July 14, 1999.
148 PRI-009427. Olin inter office memo entitled MOCA and Asbestos, dated August 6, 1974, Page 1.
'4 9 PRI-002078. Olin inter office memo entitled Employee Exposures to Nitroglycerin and MOCA (4,4 'I
Methylene(bis)-2-chloroaniline], dated July 31, 1973, Page 4.
15 PRI-002079. Olin inter office memo entitled Employee Exposures to Nitroglycerin and MOCA (4,4'-
Methylene(bis)-2-chloroaniline], dated July 31, 1973, Page 4.
15 PRI-002079. Olin inter office memo entitled Employee Exposures to Nitroglycerin and MOCA (4,4'-
Methylene(bis)-2-chloroaniline], dated July 31, 1973, Page 5.
152 PRI-0 16717. Olin Corporation, Wastewater Point Source Survey Report, Final Draft. 11 September 1984.
153 PRI-002079. Olin inter office memo entitled Employee Exposures to Nitroglycerin and MOCA (4,4'-
Methylene(bis)-2-chloroaniline], dated July 31, 1973, Page 5.
1'4 PRm-0 13752. Olin Ordnance Products, Safety Procedure No. 45, MOCA, 4,4' Methylene is (2-Chloroaniline),
dated Revised May, 1983.
15PRI-00248. Olin Corporation document entitled "B & D Area Dust Collectors, " Page 1.

PRI-00248. Olin Corporation document entitled "B & D Area Dust Collectors, " Page 1.

U ' A This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001 4- 1 3



SECTIONFOUR Area 21 (AUS-A211

28 propellant for the Sidewinder and the Paveway gas generators was pressed into pellets and
machined to specific requirements in this building.' 58 An Olin-Marion Wastewater
Discharges/Sources Status Report issued on January 16, 1986 reported that there was a 300-ton
press located in Building D-1-8.15 9 This press may have been used for pressing the propellant
into pellets. Cutting oils (or lubricants) and degreasers are commonly used in association with
presses. An April 1983 Olin document described an incident involving the dust collector located
outside Bay E in Building D-1-8 discharging AN propellant onto the ground and surrounding
area. 16001in has also maintained x-ray facilities in Area 2D. X-ray machines were located in
Building D-1-8.' 61"162"163 There were two x-ray process discharges that discharged wash water
from this building.'64 The effluent from one of the x-ray operations in this building (in Bay J)
was originally discharged onto the ground surface outside Building D-1-8. 165 This effluent was
discharged to the sewer, as of June 1987.166 The effluent from this operation was expected to
contain heavy metals, acetic acid (potassium hydroxide solution), hydroquinone, unreacted
aldehyde, sulfuric acid, aluminum sulfate, sodium dichromate, salt brine, zeolite and water. 167,168

A 1984 Olin report indicated that the effluent was discharged to a sewer, and that the process
included the following chemicals: Kodak Industrex Developer Replenisher, Kodak Industrex
Fixer and Replenisher, and Developer Systems Cleaner.' 69 There was the potential for buildup
of silver salts from the X-ray processes. 17 0 The effluent from the other x-ray operations
discharged to the sewer,171 and it is expected to contain the same contaminants as the other x-ray
operations.

In this building, explosives were blended with either No. 2 fuel oil or ethylene glycol in
preparation for transportation off site.' 72

"5 PRI-00248. Olin Corporation document entitled "B & D Area Dust Collectors, " Page 1.
158 PRI-0 16712. Olin Corporation, Wastewater Point Source Survey Report, Final Draft, 11 September 1984.
159 PRI-0 16549. Olin Corporation, Olin-Marion Wastewater Discharges/Sources: Group A, Status Report, dated
January 16, 1986.
160 PRI-01 6656. Olin inter office memo entitled Dust Collector, D-I-8, dated April 18, 1983.
161 PRI-016535. Olin Corporation, Olin-Marion Wastewater Discharges/Sources: Group B, Status Report, dated
December 30, 1986.
162 PRI-0 16696. Olin Corporation document, Recommendations for Correction and Prevention. Wastewater
Discharges or Sources, Page 1.
163 PRIl-016185. Olin inter office memo entitled Special Survey - Sumps, Traps, and Vacuum Systems, dated April
20, 1981, Page 1.
164 PRI-0 16711. Olin Corporation, Wastewater Point Source Survey Report, Final Draft. I I September 1984.
165 PRI-01 6299. Olin inter office memo entitled Water Discharges, dated February 12, 1982, Page 3.
166 PRI-016550. Olin Corporation, Olin-Marion Wastewater Discharges/Sources: Group B. Status Report, dated
June 1, 1987.
167 PRI-016299. Olin inter office memo entitled Water Discharges, dated February 12, 1982, Page 3.
168 PRI-016732, PRI-016734, PRI-016736, PRI-016738, PRI-016739, and PRI-016741. Olin Corporation,
Wastewater Point Source Survey Report, Final Draft, 11 September 1984.
169 PRI-016711. Olin Corporation, Wastewater Point Source Survey Report, Final Draft, 11 September 1984.
170 DOI 003199. Olin Corporation, Letter to Wayne Adams of Crab Orchard National Wildlife Refuge, regarding a
revised request for Fish and Wildlife Approval, dated January 5, 1982.
171 PRI-0 16711. Olin Corporation, Wastewater Point Source Survey Report, Final Draft. 1I September 1984.
172 DOI 002499. Olin document, Attachment 2 of the Part A Application, Manufacturing Operations Description,
dated March 1987, Page 2.
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There were two sumps outside this building: one near the northeast corner and one on the south
side (Figure 4-2). The northeast sump received double base [propellant] and saw and machine
scrap in 1977.173 The south sump received an N-28 dry blend prior to 1977.174 Scrap from
shaping, sizing, and gluing the propellant grains would be swept into the floor trough and hosed
down into the sump. 5 Also, wash waters as well as process and cleaning solvents drained to the
sumps.1 76' 177' 178 The sumps were cleaned out by bailing the sump water onto the ground nearby
and removing the solids for incineration, as discussed in further detail in Section 4.1.2.3 below.

At some time around 1987, Olin likely stored explosive waste in this building.'7 9 In a 1996
Primex document, Bay B of this building was listed as an area where hazardous wastes are
accumulated on-site for less than 90 days.'80

Primex leased Building D-1-8 from 1997 to 2001 for cold storage.'8 ' Primex also used this
building as an area where hazardous wastes were accumulated on-site for less than 90 days (Bay
B).18 2

GDO&TS is the current tenant.183

loP Building D-1-9

IOP Building D-l-9 was the IOP Detonator Line Office.'84 Refuge documents indicate this
building was relocated to Area 7.185 According to a USFWS map of Area 2D containing notes by
Refuge personnel, when Building D-1-9 was moved to Area 7, it was positioned slightly

73 PRI-0 16599. Olin inter office memo entitled Explosive Sumps, dated June 3, 1977.
174 PRI-016599. Olin inter office memo entitled Explosive Sumps, dated June 3, 1977.
175 PRI-002077. Olin inter office memo entitled Employee Exposures to Nitroglycerin and MOCA (4,4'-
Methylene(bis)-2-chloroaniline], dated July 31, 1973, Page 3.
176 PRI-0 16499 to PRI-0 16500. Olin inter office memo entitled "D" Area Sumps For The Record, dated August
22, 1985, Pages I and 2.

77 PRI-0 16594 to PRI-0 16599. Olin inter office memo entitled Explosive Sumps, dated June 3, 1977.
78 Deposition of George Wisely, June 28, 1999, Pages 177, 180-181, and 196-198.

1
79 DOI 003204. Olin Corporation, Certification Regarding Potential Releases from Solid Waste Management Units

(Closure Plan Review), March 1987, Page 3.
ISO DPRA Document No. 00015017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures. Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996, Page 12.
18' DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc., 8820 Route 148j Marion, Illinois 62959, Pages 1-2.
182 DPRA Document No. 00015017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures, Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996, Pages 12 and 15.
"' Industrial Tenant Roster - March 2001 , Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
184 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 7 (Plan No. 6544-101.13) and Part 11, Section 4, Sheet 5.
185 DPRA Document No. 00006467. CONWR, List of Buildings on the Refuge containing information such as FWS
Building Numbers, Army Building Numbers, and Square Footage (date unknown), Pages 6 and 10. Building D-1 -9
is also known as USFWS Building #130.
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northwest of Building IN-2-5. 16 According to aerial photographs, this building appeared in
Area 7 sometime prior to 1960.187 Further, it is assumed that this move took place prior to 1956
when Grinnell Sash & Door Company (Grinnell) began occupying Building D-1-9.1 ,1890190
Grinnell leased several other buildings in Area 7. Other Area 7 tenants also occupied this
building in Area 7 including Central Fixture Manufacturing and Cubicon Corporation.' 9 ,192

Olin Building D-1-9

Olin Building D-1-9 was later built in the former location of IOP Building D-1-9. Olin was
occupying this building by at least 1972.193 MOCA was reportedly used in this building.19 4

Primex leased Building D-1-9 from 1997 to 2001 for cold storage.' 95 GDO&TS is the current
tenant.'96

Building D-1-10

Building D-1-l0 was the IOP Detonator Rest House. 197 The detonators may have been
temporarily stored in this building after assembly in Buildings D-1-6, D-1-7 and D-1-8 (Loading
Buildings) and prior to testing in Building D-l - 1I (Detonator Rumbling Building).

According to John Hempler,' 98 UMC used Buildings D-I-10 and D-l-12 to cure candles for the
Navy Float Signal. The candles contained red phosphorous, linseed oil, iron oxide, and
manganese powder.

Olin also used this building. In March 1983, Olin identified the following possible contaminants
in this building: aluminum, graphite, Composition A4 and High Explosives Igniter (HEI)/Grease
Mix from cleaning the presses. 9

186 Undated USFWS map of Area-IN with notations added by Refuge personnel. The notations recorded some
information about leases, building uses, and buildings that were removed or destroyed.
187 1960 aerial photograph from the U.S. Department of Agriculture, Agricultural Stabilization and Conservation
Service, Aerial Photography Field Office, Salt Lake City, Utah (same photograph used by Entech, Inc.).
188 CRO 001254. Lease Contract No. 14-19-003-2646 by and between U.S. Fish and Wildlife Service and Grinnell
Sash & Door Company. dated August 1956.
59 FWM 000968. Lease Contract No. 14-16-0003-4754 by and between U.S. Fish and Wildlife Service and

Grinnell Sash & Door Company, dated August 28 196.1.
190 FWM 000973. Cancellation, Lease No. 14-16-0003-4757, dated October 31, 1967.
191 FWM 000886. Lease Contract No. 14-16-0003-13.980 by and between Cubicon Corporation, dated December
10, 1973.
192 CRO 000304. Lease Contract No. 14-16-0003-12645 by and between U.S. Fish and Wildlife ServiceA Bureau of
Sport Fisheries and Wildlife and Central Fixtures Manufacturing Company, dated November 1967.
193 PRI-008163 - PRI-0081 64. Olin, Simulated OSHA Inspection. Marion. December 5 - 7 1972, Standard 1910,
Pages 7-8.
94 Deposition of George Wisely, July 15, 1999, Pages 55-56 and Exhibit 17.

195 DPRA Document No. 00007524. Buildinzand Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc.. 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
196 Industrial Tenant Roster- March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
197 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part 11, Section 4, Sheet 5.
198 DOI 008154. Exhibit I to the John R. Hempler Affidavit, dated August 29, 1989, Page 2.
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Primex leased Building D-1-10 from 1997 to 2001 for cold storage. 200 GDO&TS is the current
tenant.20 '

Building D-1-11

Building D-1-lII was the lOP Detonator Rumbling Building.2 02 The assembled components
were sent from Building D-1-l0 to Building D-1-1 1 for testing. Building D-1-1 1 contained four
motor rooms, four rumbling rooms, two detonator storage rooms, and four-detonator sawdust
and mixing rooms. One-ft thick concrete walls, for explosion protection separated all of these
rooms.2 0 3

204
UMC used Building D-1-1 1 for confidential work involving CIA contracts. Some of the work
involved the use of Royal Demolition Explosive (RDX) , Her Majesty's Explosive (HMX), High
Blas Explosives (HBX), and cast TNT. They also reportedly manufactured delay mixes and
igniter mixes in this building,206 including the mix for the candle used in the Navy Float Signal
(containing red phosphorous, linseed oil, iron oxide, and manganese powder.20 7

During Olin's tenure Building D-1-11 housed the pelletizing of HEI mixes.208 HEI/High
Explosives (HE) mixes were also filtered in this building and the resulting products were
pellets.209 Aluminum and graphite were weighed out in Bay I of this building. The sinks in
this building previously discharged to the sewers.211 In 1985, the sinks in this building were
eliminated to control the discharge from this building.2 12

'99 PRI-005087. Olin inter office memo entitled D & P Areas Drain Survey, dated March 10, 1983, Page 1.
200 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
201 Industrial Tenant Roster - March 200 1, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
202 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 7 (Plan No. 6544-101.13), Part 1, Section 7, Page 13, and Part II, Section
4, Sheet 5.
203 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part III, Section 1, Page 12.
204 Deposition of Harvey Pitt, November 19, 1997, Pages 9, 12, and 19.
205 Deposition of Harvey Pitt, November 19, 1997, Page 19.
206 DOI 004798. Olin report entitled Final Report, Unidentified Flammable Material Outside D-l-l1 . Incident Date 4
August 1988, (DOI 004797 - DOI 004801), Page 2, introduced by an Olin inter office memo entitled Unidentified
Flammable Material Outside D-l-l, dated August 25, 1988.
207 DOI 008154. Exhibit I to the John R. Hempler Affidavit, dated August 29, 1989, Page 2.
208 PRI-002646. Olin document entitled 1975 Safety Performance Technical Systems Operation. Marion, Illinois.
209 DOI 002500. Olin document, Attachment 2 of the Part A Application, Manufacturing Operations Description,
dated March 1987, Page 3.
210 PRI-00248. Olin Corporation document entitled "B & D Area Dust Collectors, " Page 1.
211 PRI-016698. Olin Corporation document, Recommendations for Correction and Prevention, Wastewater
Discharges or Sources, Page 3.
212 PRI-006598. Olin Corporation, Olin-Marion Wastewater Discharges/Sources: Group A, Status Report, II
November 1985.
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A 1987 Olin accident report 213 indicated Building D-l-l 1 contained at least two presses: a
booster pellet press, and an explosive pellet press (R-4). On two separate occasions during
November 1987, accidental detonations occurred in this building while Olin operators were
pelletizing PBX-N5 on the R-4 press. Flammable solvents were being used to clean the press,
including acetone and ethyl acetate. The accident report noted the accumulation of hazardous
material in trash bags along the hallways and in all of the bays.

In this building, explosives were blended with either No. 2 fuiel oil or ethylene glycol in
preparation for transportation off site.214

In 1988 during excavation near Buildings D-1-l 1 and Olin Building D-I-15, the soil caught on
fire. The fire apparently started as a result of a spark from the bucket of the excavator.
Chemical analysis of the soil by Olin indicated the presence of metals but did not reveal the
source of the material that burned. The following metals were detected: chromium, copper,
iron, strontium, and molybdenum. 215

Primex leased Building D- 1-11 from 1997 to 2001 for manufacturing purposes.21 6 GDO&TS is
the current tenant.217

Building D-1-12

Building D-1-12 was the IOP Sawdust Storage Building.2 18 Sawdust was used for operations in
the Detonator Rumbling Building (Building D-l-l I).219

According to John Hempler,220 UMC used Buildings D- 1-10 and D- 1-12 to cure candles for the
Navy Float Signal. The candles contained red phosphorous, linseed oil, iron oxide, and
manganese powder.

221In 1986, during Olin's tenure, a chemical leak occurred in Building D-1-12. The leaking
chemical (Dalco Solvent) was a solvent degreaser believed to contain HE/HEI mixes, and it was

213 PRI-008508, PRI-008510, PRI-008512-PRI-008514. Olin document Accident Investigation Report, D-l-1 I
HEDP Pellet Detonation, dated November 1987.
21 4D01 002499. Olin document, Attachment 2 of the Part A Application, Manufacturing Operations Description,
dated March 1987, Page 2.
215 DOI 004798. Olin report entitled Final Report, Unidentified Flammable Material Outside D-1-ll, Incident Date 4
August 1988, (DOI 004797 - DOI 004801), Page 2, introduced by an Olin inter office memo entitled Unidentified
Flammable Material Outside D-1-1J1, dated August 25, 1988.
216 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc.. 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
217 Industrial Tenant Roster - March 2001 Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
218 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale-Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet S.
219 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part IlI, Section 1, Page 12.
220 DOI 008154. Exhibit I to the John R. Hempler Affidavit, dated August 29, 1989, Page 2.
221 DOI 004776 to DOI 004778. Two Olin inter office memos: one entitled Building D-l-12, dated February 18,
1986, and the second entitled Building D-1-12 Status, Response to Correspondence dated /8 Febr. 86, dated
February 19, 1986 (memo contained MSDS sheets for the contaminant).
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composed of both aliphatic hydrocarbons (60%) and chlorinated hydrocarbons (10-30%).222 The
solvent mixture was eventually contained but not before the spill impacted the grounds outside of
the building.223 No documentation of cleanup of this spill was found.

Primex leased Building D-1-12 from 1997 to 2001 for manufacturing purposes.22 4 GDO&TS is
the current tenant.22 '

Building D-1-13

Building D-1-13 was an 1OP Inspection, Packing and Shipping Building.2 26 After sensitivity
testing in the rumbling building, detonators would be inspected, packed and shipped out of
Building D-1-13.227

UMC used Building D- 1-13 for the assembly, welding and helium leak testing of nuclear reactor
fuel rods during the mid-1950s.228 Thomas Throgmorton reported that Building D-1-13 was
used for the Uranium Fuel Tube Rod Program for Westinghouse.229 This involved the receipt of
fabricated enriched uranium pellets from the manufacturer. UMC then cut the pellets to the
proper length and inserted the pellets into a metal rod (reportedly aluminum). The rods were
then evacuated of air and welded closed. After welding a leak check was performed to ensure
the integrity of the vacuum.2 30 This building was remediated by Olin in 1994 at the request of
the Illinois Department of Nuclear Safety.

In 1965, Olin reportedly used this building for Propellant Storage. In 1998, Building D-1-13 was
destroyed by a fire which also caused a small ammunition explosion within the building. Primex
used Building D-1-13 for flash-out operations (this is the last step in large caliber ammunition
demilitarization). 106-mm projectiles, containing the A-3 explosive composition, were being
flashed out in this building when the fire occurred. Oxygen and propane tanks associated with

222 DOI 004777 to DOT 004779. Two Olin inter office memos: one entitled Building D-1-12, dated February 18,

1986, and the second entitled Building D-1-12 Status, Response to Correspondence dated 18 Febr. 86, dated

February 19, 1986 (memo contained MSDS sheets for the contaminant).

223 DOT 004778. Two Olin inter office memos: one entitled Building D-1-12, dated February 18, 1986, and the

second entitled Building D-1-12 Status, Response to Correspondence dated 18 Febr. 86, dated February 19, 1986

(memo contained MSDS sheets for the contaminant).

224 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between

U.S. Fish and Wildlife Service and Primex Technologies Inc.. 8820 Route 148, Marion, Illinois 62959, Pages 1-2.

225 Industrial Tenant Roster - March 2001 . Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this

report.

226 U.S. Army Corps ofEngineers, 1944, War Department Facilities Inventory ofthe Illinois Ordnance Plant

Carbondale. Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13), Part I, Section 8, Page 1, and Part II, Section

4 Sheet 5.

227 Description of the assembly, sensitivity testing, and shipping portions of the detonator manufacturing process

determined from building names and layout on the architectural drawings for the Detonator Load Line.

D28 DOI 008155. Exhibit I to the John R. Hempler Affidavit, dated August 29, 1989, Page 3.

229 Thomas Throgmorton, personal interview, November 9, 1999.

230 DOT 008155. Exhibit I to the John R. Hempler Affidavit, dated August 29, 1989, Page 3.
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231the flash-out operation were located outside Building D-1-13+23. Primex replaced the building on

the original foundation.2 32

Primex leased Building D- 1-13 from 1997 to 2001 for manufacturing purposes.233 GDO&TS is
the current tenant.234

lOP Building D-1-14 (Building D-1-75)

Building D-1-14, IOP Primer Mix and Azide Magazine,2 35 was razed before 1975. Olin
constructed Building D-1-75 in its place between 1975 and 1980.236

Primex leased Building D-1-75 from 1997 to 2001 for cold storage. 237 GDO&TS is the current
tenant.238

Olin Building D-1-14

Sometime between 1971 and 1980, Olin constructed a building designated as Building D-1-14,
but in a different location than the IOP Building D-1-14. Olin built a large earthen berm around

239 240the building. In 1975, this building was used for explosives storage.

Primex leased Building D-1-14 from 1997 to 2001 for cold storage.2 4 ' GDO&TS is the current
tenant.242

231 DPRA Document No. 00017580. Primex Technologies memorandum entitled Incident Investigation Report -
1-13 Fire, dated February 17, 1998, Pages 1, 2, 3, 4, and 8.
232 DPRA Document No. 00017584. Primex Technologies, letter to Fish and Wildlife Service regarding replacing
Building D-l-13, dated March 12, 1998.
233 DPRA Document No. 00007524. Buildingand Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
234 Industrial Tenant Roster - March 200 1. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
235 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part 11, Section 4, Sheet 5.
236 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 8.
237 DPRA Document No. 00007524 Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 3.
238 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
239 Entech, Inc., 1999, Site Specific Report on Area 2 at the Fortner Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 8.
240 PRI 002646. Olin document entitled 1975 Safety Performance Technical Systems Operation. Marion. Illinois.
241 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 3.
242 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 4-20



SEOTIONFOUR Area 20 WAS-DOA2D

IOP Building D-1-15 (Building D-1-69)

Building D- l -15 was the IOP Azide Service Magazine. 243 It is presumed that the lead azide was
brought into Area 2D and initially stored in Building D- 1-15 until it was needed.

IOP Building D-1-15 was razed prior to 1960. Building D-1-69 was constructed in its place
sometime between 1971 and 1980.244 This building is apparently a portable building that is
sometimes at this location, but may be located elsewhere. At some point, Olin likely stored
explosive waste in this building.24 5

Primex leased Building D-1-69 from 1997 to 2001 for cold storage.246 Primex also used this
247

building as an area where hazardous wastes were accumulated on-site for less than 90 days.

GDO&TS is the current tenant.248

Olin Building D-1-15

Olin Building D-1-15 was constructed in a different location from the original IOP Building D-1-
15, sometime between 1971 and 1980. A large earthen berm was built around the building. 2 49 In
1975, this building was used for HEI Blend.2 0

In this building, explosives were blended with either No. 2 fuel oil or ethylene glycol in
preparation for transportation off site.251 Primex leased Building D-l -1 5 from 1997 to 2001 for
manufacturing purposes. 252 GDO&TS is the current tenant.253

243 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 4.
244 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 8.
245 DOI 003204. Olin Corporation, Certification RegardingPotential Releases from Solid Waste Management Units
(Closure Plan Review), March 1987, Page 3.
246 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc.8820 Route 148, Marion, Illinois 62959, Pages 2-3.
247 DPRA Document No. 0001 5017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures, Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996, Pages 12 and 15.
248 Industrial Tenant Roster - March 200 1, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
249 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 8.
230 PRI 002646. Olin document entitled 1975 Safety Performance Technical Systems Operation, Marion, Illinois.
2 51 DOI 002499. Olin document, Attachment 2 of the Part A Application, Manufacturing Operations Description,
dated March 1987, Page 2.
252 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc., 8820 Route 148. Marion. Illinois 62959, Pages 1-2.
253 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
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IOP Building D-1-16

Building D-1-16 was the IOP Heater House,254 and was probably used to heat Building D-l-17,
25525the Azide Napkin Preparation Building. It was razed before 1965.256

Olin Building D-1-16

This building was in a different location from the original IOP Building D-1-16. It was
constructed approximately 93 ft west of Building D-l-12, sometime between 1971 and 1980.257

Olin stored iron powder, aluminum powder, stearic acid, soda ash, and aluminum stearate in this
building in 1985.258 Primex leased Building D-1-16 from 1997 to 2001 for cold storage. 259

GDO&TS is the current tenant.

IOP Building D-1-17

Building D-1-17 was the IOP Azide Napkin Preparation Building. 260 In the preparation of
detonators for anti-tank mines and artillery shells, lead azide underwent several processes. Lead
azide is a sensitive primary explosive. Because lead azide is more sensitive when dry, it was
shipped in a water and alcohol solution. 261262 Therefore, upon delivery to the detonator load line
(to Building D-1-15), the lead azide needed to be dried. Drying involved removing the lead
azide from the shipping container and decanting the liquid in the packaging using a filter cloth
(called a napkin or diaper).2 63 This was presumably done in the napkin house, Building D-l-
17. The azide was then dried in Buildings D-1-18, D-1-21 and D-1-23 (Azide Dry Houses).
This building was razed sometime between 1965 and 1971.265

254 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 4.
255 Description of the drying process for lead azide was determined from the building names and layout on the
architectural drawings for the Detonator Load Line.
256 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 6.
257 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figures 7 and 8.
255 PRI-003615. Attachment to an Olin inter office memo, attachment entitled "Chemicals/Assemblies Evaluation
for 1-l-I Storage.
259 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies, Inc.. 8820 Route 148. Marion, Illinois 62959. Pages 1-2.
260 US Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, jllinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part 11, Section 4, Sheet 4.
261 Department of the Army, September 1984, Military Explosives Technical Manual, (NTIS # TM 9-1300-214),
Page 7- 1.
262 Charlie Kersaw, Ralph Sloat, and Mark Vetter, personal (telephone) interview, August 24, 1999.
263 Charlie Kersaw, Ralph Sloat, and Mark Vetter, personal (telephone) interview, August 24, 1999.
264 Charlie Kersaw, Ralph Sloat, and Mark Vetter, personal (telephone) interview, August 24, 1999.
265 1965 and 1971 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.).
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Olin Building D-1-17

This building was constructed between 1971 and 1980 in a different location than the original
IOP Building D-1-17.2 66 Olin Building DI-1-17 had a boiler that was blown down daily onto the
ground surface. 267 The blowdown is part of the boiler water that is occasionally released as part
of the process. By 1987 the blowdown was connected to the sewer system.2 8 Heavy metals
contamination is possible in the area of the boiler blow down. Six chemicals periodically added
to the water in the boilers: phosphate, alkaline solution, sulphite, ammonia, zeolite, and salt
brine.2 69

Primex leased Building D-1-17 from 1997 to 2001 (this building is either a ramp, hallway, utility
system, or boiler room, not used as part of manufacturing or cold storage). 70 GDO&TS is the
current tenant.2 7'

Building D-1-18 (Building D-1-44)

Building D-11-18 was the IOP Azide Dry House.27 2 Lead azide was probably brought to this
building from Building D-1-17 (Azide Napkin Preparation Building) for drying. 73 Once
sufficiently dry, the lead azide was presumably transported to Building D-1-24 (Dry Azide Rest
House) for temporary storage.

274 -- 4wscntce nti
Building D- 1-18 was razed before 1960. Olin Building D- 1-44 was constructed in this same
location between 1965 and 1971.275 An earthen berm was built around this building and there is
also a sump located on the south side of this building, within the bermed area.

Olin remote control mixing operations occurred in Building D-1-44276 (West Mix Building)277
278 279

with the control room being situated in Building D-1-25. ' Propellants, igniter, and booster

266 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 8.
267 PRI-0 16298. Olin inter office memo entitled Water Discharges, dated February 12, 1982, Page 2.
268 PRI-0 1 6550. Olin Corporation. Olin-Marion Wastewater Discharges/Sources: Group B. Status Report, dated
June 1, 1987.
269 PRI-016299. Olin inter office memo entitled Water Discharges, dated February 12, 1982, Page 3.
270 DPRA Document No. 00007524. Buildingand Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and Primex Technologies Inc., 8820 Route 148. Marion, Illinois 62959, Pages 1, 2,
and 10.
271 Industrial Tenant Roster - March 200 1, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
272 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I, Section 5, Page 7 (Plan No. 6544-101.13) and Part 11, Section 4, Sheet 4.
273 Description of the drying process for lead azide was determined from the building names and layout on the
architectural drawings for the Detonator Load Line.
274 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 5.
275 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 7.
276 PRI-016499. Olin inter office memo entitled "D"Area Sumps - For The Record, dated August 22, 1985, Page 1.
277 PPR1-0 16186. Olin inter office memo entitled Special Survey - Sumps, Traps, and Vacuum Systems, dated April
20, 1981, Page 2.
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mixes were mixed in this building. 2800281 In 1977, IB-43 was mixed here, and before 1977, both
IB-43 and HEI were mixed in this building.28 2 In addition to HEI and IB-43, Olin reported that
IB-27, I8-50, IB-51 and IS-102 were historically mixed in this building.283 George Wisely
reported that methylene chloride was used in the mix houses to the east and west of D-1-25
(these would be Buildings D-1-43 and D-1-44) .2 84

There is a sump along the south side of the building. Dust from explosives mixing operations
was collected, filtered, and dumped into the sump.285 Wash waters, as well as, process and
cleaning solvents drained to this sump,286'287' 288 which had overflow problems.2 89 The sump was
cleaned out by bailing the sump water onto the ground nearby and removing the solids for
incineration, as discussed in further detail in Section 4.1.2.3 below. By June 1987, the sump was
connected to the sewer system.2 90

Primex leased Building D-1-44 from 1997 to 2001 for manufacturing purposes.29' GDO&TS is
the current tenant.292

Building D-1-19

Building D-1-19, an IOP Heater House, 293 was probably used to heat Building D-1-18 (Azide
Dry House). 294 This building was razed before 1960.295

278 Rudy Okolski, personal interview, June 30, 1999.
279 PRI-0 11667. Olin Corporation, Hazard Analysis of D-1-25 Complex, December 1978, Page 1.
280 Rudy Okolski, personal interview, June 30, 1999.
281 PRI-0 16499. Olin inter office memo entitled "D " Area Sumps - For The Record, dated August 22, 1985, Page 1.
282 PRI-0 16599. Olin inter office memo entitled Explosive Sumps, dated June 3, 1977.
283 PRI-0 1 6715. Olin Corporation, Wastewater Point Source Survey Report, Final Draft, II September 1984.
284 Deposition of George Wisely, July 15, 1999, Page 23.
285 DOI 002499. Olin document, Attachment 2 of the Part A Application, Manufacturing Operations Description,
dated March 1987, Page 2.
286 PRI-0 16499. Olin inter office memo entitled "D " Area Sumps - For The Record, dated August 22, 1985, Page 1.
287 PR[-0 1 6594 to PRI-0 16599. Olin inter office memo entitled Explosive Sumps, dated June 3, 1977.
288 Deposition of George Wisely, June 28, 1999, Pages 177, 180-181, and 196-198, and Exhibit 16.
289 PRI-016386. Olin Corporation, TSO Maintenance Request form originated by Olin employee Jean
Schneiderman, dated January 28, 1983.
290 PRI-016550. Olin Corporation. Olin-Marion Wastewater Discharges/Sources: Group B. Status Report, dated
June 1, 1987.
291 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148. Marion, Illinois 62959, Pages 1
and 3.
292 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
293 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part 11, Section 4, Sheet 4.
294 Description of the drying process for lead azide was determined from the building names and layout on the
architectural drawings for the Detonator Load Line.
295 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 5.
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Building D-1-20

Building D-1-20, another IOP Heater House,296 probably heated Building D-1-21 (Azide Dry
House).297 This building was razed before 1960. 298

Building D-1-21

Building D-1-21 was an IOP Azide Dry House, same as Building D--1-18. 9 This building was
razed prior to 1960. 300

Building D1 -22

Building D-1-22, an IOP Heater House,301 probably heated Building D-1-23 (Azide Dry
House). 0 2 This building was razed between 1960 and 1965. 303

Building D-1-23

Building D-1-23 was an IOP Azide Dry House, same as Buildings D-1-18 and D-1-21. 304 This
305building was razed prior to 1960.

Building D-1-24 (Building D-1-46)

IOP Building D-1-24 was a Dry Azide Rest House.306 After drying in Buildings D-1-18, D-1-21
and D-1-23 (Azide Dry Houses), the lead azide was probably brought to this building for
temporary storage, until being mixed with other priming compound constituents in the Building
D-1-25 (Azide Preparation Building). 30 7

296 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part 11, Section 4, Sheet 4.
297 Description of the drying process for lead azide was determined from the building names and layout on the
architectural drawings for the Detonator Load Line.
298 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refige, Marion, Illinois, Figure 5.
299 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 4.
300 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuige. Marion, Illinois, Figure 5.
301 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 4.
302 Description of the drying process for lead azide was determined from the building names and layout on the
architectural drawings for the Detonator Load Line.
303 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 6.
304 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part 11, Section 4, Sheet 4.
305 Entech, Inc., 1999, Site Specific Report on Area 2 at the Forner Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge Marion. Illinois, Figure 5.
306 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 5.
307 Use of the azide preparation building determined from building location and the current use of the building as a
mix house as well as a logical progression of work from individual constituents to mixes prior to assembly.
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This building was razed before 1960 and another built in its place between 1960 and 1965.3O8
The replacement building was referred to as Building D- 1-46.

Olin Building D-1-46 contained an oven that was used for drying fluid ball powder, IB-43, IB-50
and IB-51.93 This oven was to be used in the 4A/A process, beginning in March/April of
1985." 1

There is a sump along the east side of the building which collected waters as well as process and
cleaning solvents (Figure 4-2). 311,312,313 The sump historically was cleaned out by bailing the
sump water onto the ground nearby and removing the solids for incineration, as discussed in
firther detail in Section 4.1.2.3 below.

Later, the cleaning procedure changed to comply with RCRA, as indicated in the following
excerpt from a March 1987 Olin document, which described the filtering of explosives in D- 1-46
and D-1-47 314

The process involves the manufacturing operation of blending and screening
explosives and pyrotechnics. Water is used in this operation for collection and
removal of explosive dusts. The contaminated water passes through a filter into a
sump. The filtrate and filter are periodically removed and packaged as explosive
hazardous waste for thermal treatment.

By June 1987, the sump was supposed to have been connected to the sewer system;315 however,
a September 1987 Olin inter office memo indicates the connection never occurred, and the
sump's use was discontinued at that time.3 16

In this building, explosives were blended with either No. 2 fuel oil or ethylene glycol in
preparation for transportation off site.317

Primex leased Building D-1-46 from 1997 to 2001 for manufacturing purposes.318 GDO&TS is
the current tenant.319

308 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion. Illinois, Figure 6.
309 PRI-016715. Olin Corporation, Wastewater Point Source Survey Report. Final Draft, 11 September 1984.
310 PRI-0 16715. Olin Corporation, Wastewater Point Source Survey Report. Final Draft, 11 September 1984.
311 PRI-016500. Olin inter office memo entitled "DL" Area Sumps -For The Record, dated August 22, 1985, Page 2.
112 PRI-0 16596. Olin inter office memo entitled Explosive Sumps, dated June 3, 1977.
313 Deposition of George Wisely, June 28, 1999, Pages 177, 180-181, and 196-198.
314 DOI 002500. Olin document, Attachment 2 of the Part A Application, Manufacturing Operations Description,
dated March 1987, Page 3.
315 PRI-016550. Olin Corporation. Olin-Marion Wastewater Discharges/Sources: Group B. Status Report, dated
June 1, 1987.
316 PRI-016543. Olin inter office memo entitle "D-146 Sump," dated September 15, 1987.
317 DOI 002499. Olin document, Attachment 2 of the Part A Application, Manufacturing Operations Description,
dated March 1987, Page 2.
318 DPRA Document No. 00007524. Buildingand Ialoo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 3.
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Building D-1-25

Building D-1-25 was an IOP Azide Preparation Building.3 20 Lead azide was probably brought
from Building D-1-24 (Dry Azide Rest House) to Building D-1-25 for mixing with other priming
compound constituents that were prepared in Building D-1-26 (Inert Primer Components
Preparation House). This building contained two primer machines, 32 one was a mixing machine
(in the mixing room) and one was a screening machine (in the screening room). 322 This priming
mixture was probably transported to the Loading Buildings (Buildings D- 1-6, D- 1-7, and D- 1-8)
via Building D-1-14 (Primer Mix and Azide Magazine). The walls inside this building were 1-ft
thick for explosion protection.3 23

Thomas Throgmorton reported that UMC used Building D-1-25 for mixing pyrotechnic mixes
for photoflash shells.324

Olin used Building D-1-25 for pelleting operations. This building was also used as a Main
Control Building for mixing operations in buildings D-1-43, D-1-44, and D-1-47.32 5 In 1967, IB-
36 was being used in this building.3 26 In 1977, both IB-27 and IB-43 were mixed in this
building, and prior to 1977, both IB-50 and HEI were mixed in this building.32 7 In March 1983,
Olin identified the following possible contaminants in this building: potassium nitrate,
ammonium nitrate, ammonium perchlorate, ammonium chloride, potassium perchlorate, boron,
aluminum, polyvinyl acetate, and fluid ball powder (comprised of 10% IB-52 Mix).328 During a
January 1984 inspection (during Olin's tenure), explosives-contaminated waste material was
observed on tables and counters in this building. Ball powder was also reportedly washed in this
building.32 9

In 1984 Building D-1-25 was reported to contain explosives-contaminated material.33 0

Hexane was used in this building.33 '

In 1988, Olin likely used Building D-1-25 for Igniter Manufacture. 33 2 There was a sump on the
south side of this building and wash waters as well as process and cleaning solvents drained to

319 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
320 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 5.
321 U.S. Army Cowps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
CarbondaleIllinois, Part III, Section 2, Page 4.
322 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 111, Section 1, Page 1.
323 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 8, Page 14.
324 Thomas Throgmorton, personal interview, November 9, 1999.
325 PRI-011667. Olin Corporation, Hazard Analysis of DA -25 Complex. December 1978, Page 1.
326 PRI-005175. Olin Corporation, D- 1-43 Mix House. 18 October 1973, Page 8.
321 PRI-0 16599. Olin inter office memo entitled Explosive Sumps, dated June 3, 1977.
328 PRI-005087. Olin inter office memo entitled D & P Areas Drain Survey, dated March 10, 1983, Page 1.
329 PR1-016346. Olin Corporation, 1983 Point Source Discharge Inventory Page 1.
330 PRI-002063. Olin Corporation, Inspection Report, dated January 18, 1984, Page 1.
... PRJ-006686. Olin inter office memo entitled "D and B Area Safety Inspection," dated July 18, 1977, Page 2.
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this sump (Figure 4-2). The sump was cleaned out by bailing the sump water onto the
ground nearby and removing the solids for incineration, as discussed in further detail in Section
4.1.2.3 below.

Primex leased Building D-1-25 from 1997 to 2001 for manufacturing purposes.335 GDO&TS is
the current tenant.336

Building D-1-26

Building D- 1 -26 was the IOP Inert Primer Components Preparation House.337

According to former UMC employee John Hempler, from approximately 1954 through 1957, the
M-1 12 and M-123 photoflash shell powder was blended in Building D-1-26.3 38 This building
was razed between 1960 and 1965, and another built in its place between 1965 and 1971.

An Olin lease report indicates they occupied this building from at least 1973.34° Primex leased
Building D--1-26 from 1997 to 2001 for cold storage.341 GDO&TS is the current tenant. 342

Building D-1-27

Building D-1-27 was an IOP Fulminate Preparation Building.343 The buildings designated for
fulminate could possibly have also been used in the same capacity for lead azide. If so, this
building may have been used for the same purpose as Building D-1-25, the Azide Preparation
Building. As a result, both mercury fulminate and lead azide are potential concerns in the area
surrounding this building.

UMC used Building D-1-27 to load the inner shell case of the M-122 and M-123 photoflash
shells. 344

332 PRI-009229. Olin inter office memo entitled Staff Safety Audit, dated May 25, 1988.
133 PRI-0 16594 and PRI-0 16596. Olin inter office memo entitled Explosive Sumps, dated June 3, 1977.
334 Deposition of George Wisely, June 28, 1999, Pages 177, 180-181, and 196-198.
33S DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
336 Industrial Tenant Roster - March 200 1 Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
337 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 5.
"' DOI 008154. Exhibit I to the John R. Hempler Affidavit, dated August 29, 1989, Page 2.
339 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figures 6 and 7.
34 0 PRI-00533. Olin, Quarterly Report, Lease Contract No. 14-19-008-2675 and No. 14-16-0003-12613, dated June
30, 1980, Page 6.

'4 1 DPRA Document No. 00007524. Buildingand Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
342 Industrial Tenant Roster - March 200 1, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
343 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I, Section 5, Page 7 (Plan No. 6544-101.13) and Part 11, Section 4, Sheet 5.
'44 DOI 008154. Exhibit I to the John R. Hempler Affidavit, dated August 29, 1989, Page 2.
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During Olin's tenure, another propellant operation that took place in Area 2D involved
nitroglycerin (N.G.) casting of Lance propellant grains. In this process, nitroglycerin is used as a
gelatinizing agent for nitrocellulose, and is referred to as N.G. solvent (a mixture of
nitroglycerin, dimethyl sebacate, and ethyl centralite).34 5,34 6 ,347 N.G. casting took place in
Building D- 1-27.348 349 35O Acetone was used to clean metals parts in this building, and the wastes
from this building were burned in burn pits.351 Nitroglycerin contaminated materials were found
in this building during a January 1984 inspection. 3 52

Primex leased Building D-1-27 from 1997 to 2001 for manufacturing purposes.3 53 GDO&TS is
the current tenant.3 54

Building D-1-28

Building D-1-28 was an IOP Fulminate Rest House.355 The buildings designated for fulminate
could possibly have been used in the same capacity for lead azide. If so, it would have been used
the same way as Building D-1-24, the Dry Azide Rest House. As a result, both mercury
fulminate and lead azide are potential concerns in the area surrounding this building.

This building was razed before 1960.356

loP Building D-1-29

Building D-1-29 was an IOP Fulminate Dry House.357 The buildings designated for fulminate
could possibly have been used in the same capacity for lead azide. If so, it would have been used
the same way as the Azide Dry Houses, Buildings D-1-18, D-1-21l and D-1-23. As a result, both
mercury fulminate and lead azide are potential concerns in the area surrounding this building.

345 PRI-013460, PRI-013461, and PRI-013468. Olin Corporation, Standard Operating Procedure, N.G. Casting -
Solid Propellant Grains, S.O.P. No 90,163, Pages 1, 2, and 10.
346 Department of the Army, September 1984, Military Explosives Technical Manual, (NTIS # TM 9-1300-214),
Page 8-9.
347 PRI-0006033. Olin Corporation, Material Safety Data Sheet, dated July 10, 1980.
348 PRI-002646. Olin document entitled 1975 SafetY Performance Technical Systems Operation, Marion, Illinois.
3 4 9 PRI-0 13460. Olin Corporation, Standard O0erating, Procedure, N.G. Casting - Solid Propellant Grains, S.O.P. No
91X, Page 1.
3 50 PRI-002075. Olin inter office memo entitled Employee Exposures to Nitroglycerin and MOCA (4,4'-
Methylene(bis)-2-chloroaniline], dated July 31, 1973, Page 1.
351 PRI-002075 and PRI-002077. Olin inter office memo entitled Employee Exposures to Nitroglycerin and MOCA
(4,4 '-Methylene(bis)-2-chloroaniline], dated July 31, 1973, Pages I and 3.
352 PRI-002063. Olin Corporation, Inspection Report, dated January 18, 1984, Page 1.
353 DPRA Document No. 00007524. Building and Ig]oo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
354 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
355 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I, Section 5, Page 7 (Plan No. 6544-101.13) and Part 11, Section 4, Sheet 5.
356 Entech, Inc., 1999, Site Specific Reort on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion. Illinois Figure 5.
357 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 4.
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This building was razed before 1960. 358

Olin Building D-1-29

This building was built sometime between 1971 and 1980 at a different location than the IOP
Building D-1-29. It is located approximately 41 ft west of Building D-1-25.35 9 In 1987, Olin
used this building for 4A/A booster assembly. 360

Primex leased Building D-1-29 from 1997 to 2001 for cold storage.36' GDO&TS is the current
tenant.362

Building D-1-30 (Building D-1-73)

Building D-1-30 was an IOP Heater House.363 It may have been used to heat Building D-1-29
(Fulminate Dry House).364

This original IOP building was razed before 1960. Another building was constructed in this
location between 1971 and 1980,365 and was labeled Building D-1-73. This building is no longer
present on site.

Building D-1-31

Building D-1 -31 was the IOP Inert Primer Components Preparation Building.36 6 It was probably
razed before 1960.367

Building D-1-32/Burn Pad

Building D-1-32 was an IOP Fulminate Service Magazine.3 68 The buildings designated for
fulminate could possibly have been used in the same capacity for lead azide. If so, then this

358 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 5.
359 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 8.
360 PRI-01 3879. Olin Ordnance, Safety Procedure No. 99. Revised: December, 1987, Hazardous Operations -
Access Control, Page 2.
361 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
362 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
363 US. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 4.
364 Description of the drying process for lead azide was determined from the building names and layout on the
architectural drawings for the Detonator Load Line.
365 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 8.
366 U.S. Army Corps of Engineers, 1944, Wa Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 5.
367 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 5.
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building may have been used as a lead azide service magazine, the same as Building D- 1-15. As
a result, both mercury fulminate and lead azide are potential concerns in the area surrounding
this building. The building was razed sometime before 1960, based on aerial photography.

UMC, which occupied the buildings in the former Detonator Loading Line in Area 2, reportedly
began burning its ignitable wastes soon after coming to the Refuge.3 9 UMC's burning grounds
in Area 2D were probably the concrete pads of IOP buildings that were razed after the end of
World War II. The pad remaining from former IOP Building D-1-32 was probably used as a
burn pad.37 0 37 Waste burned at the pad(s) probably consisted mainly of components from
UMC's fuse train and pyrotechnic production operations.37 2 Waste containing lead azide, lead
styphnate, red phosphorus, linseed oil, perchlorates and other chemicals may have been burned at
the pads (see Table 3-4).

According to John Miller, a former Olin chemist and manager, UMC reportedly had a burn pad
in the southeast part of Area 2D which Olin later used.37 3 Robert High, a former Olin
maintenance supervisor, described a pad as being in the southeast part of the D Area behind the
buildings.3 74 It is assumed that Miller and High were describing the burning pad at former
Building D-1-32. Mr. Miller also stated that a "hill-like" protection was located on the end of
the pad to protect surrounding buildings; and that on the south side of the pad liquids were
poured into a small pit to bum. 3 75 He further stated that in burn pits you left the residue in place
and simply covered it over.376

The 1960 aerial photograph (taken during UMC's tenure at the site) showed the foundation of
this building as a darkened depression, which suggests it was used for burning.3 77 The next
available photograph, from 1965, (also during Olin's tenure at the site) also showed evidence of
possible burning activities in this location. 37 By 1971, it appears that burning activities in this
area had stopped, since the area appeared to be revegetating.3 79 An Olin inventory of areas
where they burned at the Refuge, identified a bum area in the southeast corner of Area 2D which
appears to be the location of former Building D-l-32.3 80 Another Olin document indicates they
had an open burn site just south of Building D-1 -32 where they burned explosive wastes from

368 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 7 (Plan No. 6544-101.13) and Part 11, Section 4, Sheet 4.
369 DOT 008156 to DOI 008158. Exhibit I to the John R. Hempler Affidavit, dated August 29, 1989, Pages 4 -6.
370 Deposition of John Miller, April 9, 1998, Pages 93- 94.

7' DOT 008156 to DOI 008158. Exhibit I to the John R. Hempler Affidavit, dated August 29, 1989, Pages 4 -6.
372 DOT 008156 to DOI 008157. Exhibit I to the John R. Hempler Affidavit, dated August 29, 1989, Pages 4 -5.
373 Deposition of John Miller, April 9, 1998, Pages 72-74, 93-94.
374 Robert High, personal interview, September 29, 1997.
375 Deposition of John Miller, April 9, 1998, Page 94.
376 Deposition of John Miller, April 9, 1998, Page 96.
377 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 5.
378 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 6.
379 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 6.
380 DOT 004471. Olin Corporation, 1981, attachment to EPA Form, Notification of Hazardous Waste Site.
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1965 to 1966.30' Olin reported that an estimated 600-pounds of metal oxides remained at this

Is location as a result of burning explosives, propellants, and pyrotechnics at this location.382 Olin
also reported that there was potential for lead contamination in the soils near this burning pad
location.3 83

A lightly mottled area that appears to have been impacted by human activities was observed in
the 1960 aerial photograph to the east of Building D-1-32 (across Service Road). In 1965, there
was a crescent-shaped berm located in this same area.384 This berm may have been related to the
possible burning activities at former Building D-1-32. There was also a man-made lagoon or
impoundment located along a creek that was observed to the northeast of this crescent-shaped
berm in the 1965 aerial photograph.385 This lagoon or impoundment was created sometime
between 1960 and 1965, and it appears on the photograph as a light-toned area.386

Building D-1-33

Building D-1-33 was an IOP Heater House387 and may have been used to heat Building D-1-34
(Fulminate Napkin Preparation Building).38 8

Sometime between 1965 and 1971, a large earthen berm was built around this building and
Building D-1-34.38 9 In 1975, Olin used this building for nitroglycerin storage.3 9 0 An August
1990 Olin document indicates nitroglycerin contamination in Building D-1-33.

Primex leased Building D-1-33 from 1997 to 2001 for cold storage. 392 GDO&TS is the current
tenant.393

381 DOI 003205 and DOI 003211. Olin Corporation, Certification Regarding Potential Releases from Solid Waste
Management Units (Closure Plan Review), Pages 4 and 10.
382 DOI-004467. Olin Corporation, 1981, attachment to EPA Form, Notification of Hazardous Waste Site.
383 DOI-004467.
384 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion Illinois, Figure 5.
385 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 6.
386 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 7.
387 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section S, Page 7 (Plan No. 6544-101 .13) and Part 11, Section 4, Sheet 4.
388 Description of the drying process for lead azide was determined from the building names and layout on the
architectural drawings for the Detonator Load Line.
389 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 7.
390 PRI-002646. Olin document entitled 1975 Safety Performance Technical Systems Operation, Marion, Illinois.
391 DPRA Document No. 0007415. Olin Ordnance, letter to Crab Orchard National Wildlife Refuge requesting
permission to open bum Building D-1-33 due to nitroglycerin contamination, dated August 8, 1990.
392 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies Inc.. 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
393 Industrial Tenant Roster - March 2001 i Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
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Building D-1-34

Building D- 1-34 was an IOP Fulminate Napkin Preparation Building. 394 The buildings
designated for fulminate could possibly have been used in the same capacity for lead azide. If
so, then this building may have been used for lead azide, the same as Building D-l-17, the Azide
Napkin Preparation Building. As a result, both mercury fulminate and lead azide are potential
concerns in the area surrounding this building.

Sometime between 1965 and 1971, a large earthen berm was built around both this building and
Building D-l 1-33.39 5 This original IOP Building D95-1-34 was removed prior to 1960 and replaced
with another building between 1960 and 1965. From at least as early as 1973, Olin used this
building for nitroglycerin storage.396'397'398 In August 1990, the building was determined to be
contaminated with nitroglycerin.39 9

Primex leased Building D-1-34 from 1997 to 2001 for cold storage.4t " GDO&TS is the current
tenant. 40' This Building D-1-34 is assumed to be in the same location as the original Building D-
1-34, but that has not been confirmed.

Building D-1-35

Building D-1-35 was an IOP Change House for Area 2D.402 Workers changed clothes and
showered in this building. Wash waters from this building may have contained
explosives/organic solvent residues. It was not determined whether wash waters from this
building drained into the sewer system or into drainage ditches that were located near the
building.

During Olin's tenure at the site, metalworking (welding)40 3 and solvent cleaning operations were
also performed in Area 2D, as well as welding in Building D-1-35.4' 4 04 5 This building also

394 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 4.
395 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 7.
3 9 6 PRI-0 13469 - PRI-0 13470. Olin Corporation, Standard Operating Procedure, Unloading N.G. Barrels at D- 1-34.
S.O.P. No. 90162, dated December 13, 1973, Pages I and 2.
397 PRI-013444 - PRI-013445. Olin Corporation, Standard Operating Procedure. N.G. Solvent Storage - D-1-34,
S.O.P. No. 90166, dated 1974, Pages I and 2.
398 PR1-002646. Olin document entitled 1975 Safety Performance Technical Systems Operation, Marion. Illinois.
399 DPRA Document No. 0007415. Olin Ordnance, letter to Crab Orchard National Wildlife Refuge requesting
permission to open burn Building D- 1-33 due to nitroglycerin contamination, dated August 8, 1990.
4 0 0DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 3.
401 Industrial Tenant Roster- March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
402 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I, Section S, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 5.
403 PRU-016811. Olin Corporation, Olin-Marion Wastewater Program - Status 07/30/86, Wastewater
Discharge/Source Inventory 7/30/86.
404 Deposition of John Miller, April 9, 1998, Page 57.
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housed a degreaser using trichloroethylene4 0 6 and "trichlorethane.",40 7 Olin has also maintained x-
ray facilities in Area 2D. X-ray machines were located in Building D-1-35,j 8' 409 and there were
three x-ray rooms and a dark room in this building41 0. The effluent from this operation was
expected to contain heavy metals, acetic acid (potassium hydroxide solution), hydroquinone,
unreacted aldehyde, sulfuric acid, aluminum sulfate, sodium dichromate, salt brine, zeolite and

411,412 413water. ' The x-ray effluent was discharged to the sewer up until at least 1986. A 1984
Olin report indicated that the effluent was discharged to a sewer, and that the process included
the following chemicals: Kodak Industrex Developer Replenisher, Kodak Industrex Fixer and
Replenisher, and Developer Systems Cleaner. 414

Olin also used this building as an office and cafeteria. 41 5 Primex leased Building D-1-35 from
1997 to 2001 for cold storage.41 6 GDO&TS is the current tenant.417

Building D-1-36

4 18Building D-1-36 was an IOP Change House for Area 2D, the same as Building D-1-35.

According to Harvey Pitt, the upper floor of Building D-1-36 was used by UMC as a research
and development laboratory.419 Thomas Throgmorton reported that he worked for UMC in
Building D-1-36, where he did research and development for delay switches. This involved
developing the chemical formulas for delays in initiating devices. The delays used normal lead

401 PRI-0 16811. Olin Corporation, Olin-Marion Wastewater Program - Status 07/30/86, Wastewater
Discharge/Source Inventory 7/30/86.
406 PRI-002853 - PR1-002854. Olin, Supervisor's Investigation Report of Occupational Injury or Illness, dated
September 28, 1979, Pages 1-2.
407 DPRA Document No. 00026949/PRI-006609. Olin, 1985 Air Source Inventorv/OP/Marion/RC, dated October 7,
1985, Page 00001.
408 PRI-016535. Olin Corporation, Olin-Marion Wastewater Discharges/Sources: Group B. Status Report, dated
December 30, 1986.
409 PRI-0 16696. Olin Corporation document, Recommendations for Correction and Prevention, Wastewater
Discharges or Sources, Page 1.
410 PRI-016811. Olin Corporation, Olin-Marion Wastewater Program - Status 07/30/86, Wastewater
Discharge/Source Inventory 7/30/86.
411 PRI-0 16299. Olin inter office memo entitled Water Discharges, dated February 12, 1982, Page 3.
412 PRI-016732, PRI-016734, PRI-016736, PRI-016738, PRI-016739, and PRI-016741. Olin Corporation,
Wastewater Point Source Survey Report. Final Draft, 11 September 1984.
413 PRI-0 16550. Olin Corporation. Olin-Marion Wastewater Discharges/Sources: Group B. Status Report, dated
June 1, 1987.
414 PRI-016711. Olin Corporation, Wastewater Point Source Survey Report. Final Draft. 11 September 1984.
415 Original IOP Plan No.6544-101.13, last revision, June 30, 1942 with later notations added by Refuge personnel.
The notations recorded some information about leases, building uses, and buildings that were removed or
destroyed.
416 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 3.
417 Industrial Tenant Roster - March 2001 -Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
418 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 5.
419 Deposition of Harvey Pitt, November 19, 1997, Page 31.
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styphnate to initiate propellant charges (ball powder).420 Pitt reported that on the lower floor of
D-1-36, UMC performed pressing, consolidation, and compaction of the primary explosives,
lead azide and lead styphnate, for the fuse train components. Another former UMC employee,
Vic Modglin, reported that Building "D-136" was used for non-destructive testing such as X-ray
analysis.

In 1975, Olin used this building for Maintenance and Engineering Offices.42 3

Primex leased Building D-1-36 from 1997 to 2001 for cold storage.424 GDO&TS is the current
tenant.425

Building D-1-37

Building D-1-37 was the IOP Timekeepers Building for Area 2D).26

427
Olin used this building for Offices, Loss Prevention and Medical in 1975. It was used as a
guard shack by Olin. Primex leased Building D-1-37 from 1997 to 2001.428 GDO&TS is the
current tenant.429

Building D-1-38

Building D-1-38 was the IOP Boiler House for Area 2D and was located approximately 417 ft
northwest of Building DI-1-13 in the uppermost northwest corner of Area 2D.4 The original IOP
plans do not identify any underground storage tanks (USTs) associated with this boiler house.43 '
There were initially two coal-fired boilers located in this building and a blow-off basin was

420 Thomas Throgmorton, personal interview, November 9, 1999.
421 Deposition of Harvey Pitt, November 19, 1997, Pages 53-54 and 76.
422 Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report, Site Operations/Ownership History,
Crab Orchard National Wildlife Refuge, Page B-17. Note that there is no Building D-136; Modglin presumably said
"Building Dee-one-thirty-six" and it was recorded as D--136 rather than D-1-36.
423 PRI-002646. Olin document entitled 1975 Safety Performance Technical Systems Operation, Marion, Illinois.
424 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc.. 8820 Route 148. Marion, Illinois 62959, Pages I
and 3.
425 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
426 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 5.
427 PRI-002646. Olin document entitled 1975 Safety Performance Technical Systems Operation. Marion. Illinois.
428 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 3.
429 Industrial Tenant Roster - March 200 11 Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
430 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 5.
431 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 8, Page 22.
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located along the south side of the building.4 32 A coal bin (45" by 20.6") was located on the north
side of the building and a transformer enclosed with a chain-link fence was located on the east
side of the building.4 33 A stack was located just south of the building, but no other information
was found regarding the stack.4 34

This building was razed before 1960. 43

Building D-1-39

Building D-1-39 was the IOP Detonator Destruction Building, 43 6 which was used to destroy
rejected detonators by heating until the detonators discharged. In March 18, 1943, an accidental
explosion destroyed the building and killed one person.437' 38

Building D-1-39 is not shown in the plan drawings for the Detonator Loading Line. This
building and other storage buildings were located in the Crab Orchard Cemetery (COC) Area,
north of the COC Area Road and west of Wolf Creek Road.439'440 A February 7, 1943 aerial
photo confirms the locations of these buildings shown on the December 1942 Plant Protection
Map. 441 This location is not shown in Figure 4-1. It appears to be included in the
Explosives/Munitions Manufacturing Area Operable Unit (EMMA OU) Site, COC-3, and was
therefore not included in the AUS OU.

An IOP burning ground was also located near (to the northwest of) the Detonator Destruction
Building.442 Kermit C. Troutman, a former SWDC employee stated in an interview with
TechLaw, Inc. that he believed explosive wastes from sumps at IOP were burned at the burning

432 U.s. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 1, Section 8, Page 22.
433 DPRA Document No. C002 156. Olin Ordnance Products, Quantity/Distance B-Area Map, Drawing No.
6020063, dated June 1985.
434 DPRA Document No. C002156. Olin Ordnance Products, Quantity/Distance B-Area Map, Drawing No.
6020063, dated June 1985.
435 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 5.
436 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part 1I, Section 4, Sheet 5.
437 SW97-0280 - SW97-0281. Sherwin-Williams Defense Corporation, Proceedings of Board of Investigation, dated
March 22, 1943, Pages 1 - 2.
438 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part II, Section 4, Sheet 5.
4 39 NAR 000147. Illinois Ordnance Plant, Carbondale, Illinois, Illinois Ordnance Plant, Historical Record, January
Ist, 1943 to March 31st, 1943, Section III, Appendix G, Safety and Security, Document No. 5. Note, the Bates
number on this document reads "NAR 000; " however, it follows NAR 000146 and is therefore assumed to be NAR
000147.
4 40 CRO 002689 J. Sherwin-Williams Defense Corp, Illinois Ordnance Plant, Plant Protection (Posting of Guards
and Firemen), Plan No. PL-280E, dated December 16, 1942.
441 Entech, Inc., Letter from Steve Baker to Michael Hutcheson of URS Greiner Woodward Clyde regarding
"Request for Information on the Former lOP Burning Ground and Detonation Building," dated July 29, 1999.
442 CRO 002689 J. Sherwin-Williams Defense Corp, Illinois Ordnance Plant, Plant Protection (Postingof Guards
and Firemen). Plan No. PL-280E, dated December 16, 1942.
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grounds." 3 Analysis of the December 1942 SWDC/War Department Police and Fire Plant
Protection Map for IOP shows the location of the burning grounds at the EMMA COC-3 Site.444
It was therefore not included in the AUS OU.

Building D*1-40

Building D-1-40, the IOP Condensate Pump House,445 was located next to Building D-1-4 (the
Tetryl Pelleting Building). It was razed between 1971 and 1980.446

Building D-1-41 (Building D-1-62)

Building D-1-41, located between Buildings D-1-7 and D-1-8, was also designated as an IOP
Condensate Pump House.4 47

Building D- 1-41 was re-named Building D- 1-62, likely by Olin since most of the new buildings
in this area were added during Olin's tenure at the site. By the time UMC left the site, the
building numbers did not go as high as "62."

Primex leased Building D-1-62 from 1997 to 2001 for cold storage.448 GDO&TS is the current
tenant.449

loP Building D-1-42

Building D--1-42 was an IOP Condensate Pump House45 0 and was located next to Building D-1-
13. It was razed between 1971 and 1980. 45

Olin Building D-1-42

This building was in a different location from the original IOP Building D-1-42. It is located to
the southwest of Building D-1-25, south of the Service Road. It was built by Olin between 1971

443 Mr. Kermit Troutman, personal interview, TechLaw, Inc., 1997, Draft Investigation Report The Sherwin-
Williams Company Illinois Ordnance Plant; Prepared for U.S. Army Corps of Engineers, Page B-3.
444 CRO 002689 J. Sherwin-Williams Defense Corp, Illinois Ordnance Plant, Plant Protection (Posting of Guards
and Firemen), Plan No. PL-280E, dated December 16, 1942.
445 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section S, Page 7 (Plan No. 6544-101.13) and Part II, Section 4, Sheet 5.
446 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 8.
447 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 7 (Plan No. 6544-101.13) and Part 11, Section 4, Sheet 5.
448 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148. Marion, Illinois 62959, Pages I
and 3.
449 Industrial Tenant Roster March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
450 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 7 (Plan No. 6544-101.13) and Part 11, Section 4, Sheet 5..451' Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge. Marion. Illinois, Figure 8.
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and 1978 and was intended to be used as a Storage Building (it appears to be associated with
452,453Building D-1-84).

Primex leased Building D-1-42 from 1997 to 2001 for cold storage. 4 5 4 GDO&TS is the current
tenant.455

lOP Building D-1-43

Building D-1-43 was an IOP Control House. 45 6 The location of this building was not found.

Olin Building D-1-43

This building (East Mix Building) was in a different location from the original IOP Building D-
1-43. Olin constructed this building between 1965 and 1971, and surrounded it with a large
earthen berm.4 57

Olin remote control explosives mixing operations occurred in Building D-1-43 (East Mixer or
Mix Building) with the control room in Building D-1-25. 458,459,460,461 In addition to propellants,
igniter and booster mixes were mixed in this building. 462463464 Also during Olin's tenure,
another propellant operation that took place in Area 2D involved nitroglycerin (N.G.) casting of
Lance propellant grains. Nitroglycerin casting may have taken place in Building D-1-43. 6 5

Olin reported that HEI, IB-43, IB-27, IB-50, IB-51 and IS-102 were historically mixed in this
building, 466467 as well as research and development of GAP Propellant.468 An explosion occurred

452 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 7.
... DOI 001482. Amendment No. 16 to Lease Contract No. 14-19-0008-2675. Olin Corporation, dated December 1,
1978.
454 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technolozaes, Inc.. 8820 Route 148, Marion, Illinois 62959, Pages 1
and 3.
455 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
456 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I, Section 5, Page 7 (Plan No. 6544-101.13).
457 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion. Illinois, Figure 7.
458 PRI-002064. Olin Corporation, Insection Report, dated January 18, 1984, Page 3.
459 Rudy Okolski, personal interview, June 30, 1999.
460 PRI-0 16499. Olin inter office memo entitled "D" Area Sumps - For The Record, dated August 22, 1985, Page I.

461 PRI-016186. Olin inter office memo entitled Special Survey - Sumps, Traps, and Vacuum Systems, dated April
20, 1981, Page 2.
462 Rudy Okolski, personal interview, June 30, 1999.
463 PRI-0 1 6499. Olin inter office memo entitled "D " Area Sumps - For The Record, dated August 22, 1985, Page 1.
4 6 4 PRI-013797 - PRI-013801. Olin Corporation, Standard Operating Procedure, Cleaning Sumps D-1-43, D-1-44,
and D-1-47, S.O.P. No 90228, Pages 1-5.
465 Rudy Okolski, personal interview, June 30, 1999. Mr. Okolski stated that N.G. casting for lance propellants took
place in building D- 1-43. No supporting documentation for this could be found, however, IB-27 lance igniter
propellant is mixed in D- 1-43. Igniter propellant does not contain N.G. and is not cast.
466 PRI-016599. Olin inter office memo entitled Explosive Sumps, dated June 3, 1977.
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at Building D-1-43 in 1973. The vacuum line trap was removed from an igniter mixer and taken
immediately outside of the building to a sidewalk for cleaning. The contaminated trap
(compositions including IB-50, IB-5 1, and IB-27) exploded on the sidewalk.469

Building D-1-43 had a sump that was located along the south side of the building.470 Dust
resultinp from explosives mixing operations was collected, filtered, and dumped into the
sump.4 7 Also, wash waters, as well as process and cleaning solvents would drain to this
building's sump.472,473A4 74 ,475 ,476 The sump was cleaned out by bailing the sump water onto the
ground nearby and removing the solids for incineration, as discussed in further detail in Section
4.1.2.3 below. Methylene chloride was reportedly used as a part of the mixing activities in this
building, and it was also reportedly discharged to the sump along with heavy metals, polyvinyl
acetate, potassium nitrate, amorphous boron, graphite, aluminum powder, potassium perchlorate,
ammonium perchlorate, and ammonium chloride. 477 George Wisely also reported that
methylene chloride was used in the mix houses to the east and west of D-1-25 (these would be
Buildings D-1-43 and D-1-44).4 78 A 1983 sample taken by Olin from the sump at Building D-1-
43 had a methylene chloride level of 1,421 micrograms per Liter (mg/L).479 Heavy rains and
excessive mixing could cause the sump to overflow onto the ground surface. 480,481 By June
1987, the sump was connected to the sewer system.48 2

Primex leased Building D-1-43 from 1997 to 2001 for manufacturing purposes.483 GDO&TS is
the current tenant.484

467 PRI-0 16715. Olin Corporation, Wastewater Point Source Survey Report, Final Draft. 11 September 1984.
468 PRI-016715. Olin Corporation, Wastewater Point Source Survey Report, Final Draft, 11 September 1984.
469 PRI-005164-PRI-005165 and PRI-005168-PRI-005169. Olin Corporation, D-1 -43 Mix House. 18 October 1973
Pages 1-2 and both cover sheets.
470 PRI-0 16596. Olin inter office memo entitled Explosive Sumps, dated June 3, 1977.
471 DOI 002499. Olin document, Attachment 2 of the Part A Application, Manufacturing Operations Description,
dated March 1987, Page 2.
472 DOI 002499. Olin document, Attachment 2 of the Part A Application, Manufacturing Operations Description,
dated March 1987, Page 2.
473 PRI-0 16594, PRI-0 16599. Olin inter office memo entitled Explosive Sumps, dated June 3, 1977.
474 Deposition of George Wisely, June 28, 1999, Pages 177, 180, and 196-198.
475 PRI-0 16298. Olin inter office memo entitled Water Discharges, dated February 12, 1982, Page 2.
476 PRI-0 16354. Olin inter office memo entitled Point Source Discharges, dated November 10, 1983.
477 PRI-0 16298. Olin inter office memo entitled Water Discharges, dated February 12, 1982, Page 2.
478 Deposition of George Wisely, July 15, 1999, Page 23.
479 PRI-016357. Olin inter office memo entitled Point Source Discharges, dated November 10, 1983.
480 PRI-01 6298. Olin inter office memo entitled Water Discharges, dated February 12, 1982, Page 2.
481 PRI-01 6386. Olin Corporation, TSO Maintenance Request form originated by Olin employee Jean
Schneiderman, dated January 28, 1983.
482 PRI-016550. Olin Corporation. Olin-Marion Wastewater Discharges/Sources: Group B. Status Report, dated
June 1, 1987.
483 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1
and 3.
484 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
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Building D-1-44

Building D-1-44 (West Mix Building) was not an original IOP building. It is at the former
location of IOP Building D-1-18, and it is discussed above under "IOP Building D-1-18."

Building D-1-45

Building D-1-45 was built sometime between 1965 and 1971485. A 1986 Olin map of Area 2D
indicates this building was located west of Building D-1-25;486 however, no information was
found regarding Olin's specific use of D-1-45. Primex leased Building D-1-45 from 1997 to
2001 for manufacturing purposes. 487 GDO&TS is the current tenant.488 The current location of
this building was not determined.

Building D-1-46

This building was constructed in the former location of IOP Building D-1-24, and it is discussed
above under "IOP Building D- 1-24."

Building D-1-47

Olin built this building sometime between 1965 and 1971489 and surrounded it with a large earth
berm.

Olin remote control mixing operations occurred in Building D-1-47 (Mix Building) with the
control room in Building D-1-25.49O49I In addition to mixing propellants, igniter and booster
mixes were also mixed in this building.492' 493 Granulating was also reported to have been done
in this building.4 94 This building was inactive in September 1984.49 It was reportedly used for
mixing operations, depending on which programs were active at the time (i.e. IB-43, IB-50, IB-
51 and IB-52).496 '49 Dust from these operations was drawn through a scrubber and wastewater

485 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 7.
486 DPRA Document No. C002 157. Olin Ordnance Products, HEDP Quantity/Distance D-Area Site Plan, Drawing
No. 6010188, dated June 1986.
487 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 3.
488 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
489 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 7.
490 Rudy Okolski, personal interview, June 30, 1999.
491 PRI-01 1667. Olin Corporation, Hazard Analysis of D-1-25 Complex, December 1978, Page 1.
492 Rudy Okolski, personal interview, June 30, 1999.
493 PRI-0 1 6500. Olin inter office memo entitled "D " Area Sumps - For The Record, dated August 22, 1985, Page 2.
494 PR-0 16186. Olin inter office memo entitled Special Survey - Sumps, Traps, and Vacuum Systems, dated April
20, 1981, Page 2.
495 PRI-0 16706 and PRI-0 16715. Olin Corporation, Wastewater Point Source Survey Report, Final Draft, 11
September 1984.
496 PRI-016715. Olin Corporation, Wastewater Point Source Survey Report, Final Draft, 11 September 1984.
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from the scrubber was discharged into the sump discussed below. 498 In 1985, screening of IB-
50 and IB-51 for the 4A/A program was planned. 499

There was a sump on the north side of the building (Figure 4-2)500 which received wash waters
as well as process and cleaning solvents.501 ,502,50350 4 The sump had overflow problems.50 5 The
sump was cleaned out by bailing the sump water onto the ground nearby and removing the solids
for incineration, as discussed in further detail in Section 4.1.2.3 below. By June 1987, the sump
was connected to the sewer system.50 6

Primex leased Building D-1-47 from 1997 to 2001 for manufacturing purposes.' 07 GDO&TS is
the current tenant.508

Building D-1-48

This building was built sometime between 1965 and 1971. 509 In 1975, Olin used it as an Igniter
Control Preparation Building.5 10

Primex leased Building D-1-48 from 1997 to 2001 for cold storage.'1' GDO&TS is the current
tenant.5' 2

Building D-1-49

Building D-1-49 was built sometime between 1971 and 1978 to be used as an Igniter Storage
Building.513' 514 Olin documents indicate that in 1988, solvent was stored in this building.51 5

4 9 7 PRI0 1-6500. Olin inter office memo entitled "D " Area Sumps -For The Record, dated August 22, 1985, Page 2.
498 PRI-0 16500. Olin inter office memo entitled "D " Area Sumps -For The Record, dated August 22, 1985, Page 2.
4 99 PRI-0 16716. Olin Corporation, Wastewater Point Source Survey Report, Final Draft, 11 September 1984.
500 PRI-0 16596. Olin inter office memo entitled Explosive Sumps, dated June 3, 1977.
501 PRI-0 16500. Olin inter office memo entitled "D " Area Sumps - For The Record, dated August 22, 1985, Page 2.
502 PRI-016594. Olin inter office memo entitled Explosive Sumps, dated June 3, 1977.
503 DOI 002500. Olin document, Attachment 2 of the Part A Application, Manufacturing Operations Description,
dated March 1987, Page 3.
504 Deposition of George Wisely, June 28, 1999, Pages 177, 180, and 196-198.
.. ' PRI-016386. Olin Corporation, TSO Maintenance Request form originated by Olin employee Jean
Schneiderman, dated January 28, 1983.
506 PRI-016550. Olin Corporation. Olin-Marion Wastewater Discharges/Sources: Group B. Status Report, dated
June 1, 1987.
507 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148. Marion, Illinois 62959, Pages I
and 3.
508 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
509 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 7.

PRI 002646. Olin document entitled 1975 Safety Performance Technical Systems Operation. Marion. Illinois.
D" DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between

U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1
and 3..12 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Rete, Section 1, Table 1-3 of this
report.
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Primex leased Building D-1-49 from 1997 to 2001 for manufacturing purposes.516 Primex also
used this building as an area where hazardous wastes were accumulated on-site for less than 90
days.

GDO&TS is the current tenant in this building.5"8

Building D-1-50

Building D-1-50 was built sometime between 1971 and 1980.519 Primex leased Building D-1-50
from 1997 to 2001 for cold storage.'20 GDO&TS is the current tenant.'

Building D-1-51

Building D-1-51 was built sometime after 1960, and Olin began occupying it in 1965.522.523

Primex leased Building D- 1-51 from 1997 to 2001 (this building is either a ramp, hallway, utility
system, or boiler room, not used as part of manufacturing or cold storage).524 GDO&TS is the
current tenant.52 '

513 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 7.
514 DOI 001482. Amendment No. 16 to Lease Contract No. 14-19-0008-2675, Olin Corporation, dated December 1,
1978.
"5 PRI-009233. Olin inter office memo entitled "Safety Audit - High Hazards Area," dated July 27, 1988, Page 1.
516 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologes, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1
and 3.
517 DPRA Document No. 00015017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures, Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996, Pages 12 and 15.
518 Industrial Tenant Roster March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
519 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 8.
520 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1-2.
521 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
522 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 5.
523 PRI-00439. Olin document entitled "Additions to Updated Rental Adjustment Thru 31 August 1980 for Lease
Contracts No. 14-19-008-2675 andNo. 14-16-12613," dated September 5, 1980, Page 2.
524 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148. Marion, Illinois 62959, Pages 1,
3, and 10.
525 Industrial Tenant Roster - March 200 1. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
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Building D-1-52

Building D-1-52 was built sometime between 1960 and 1965.526 Olin began occupying this
building in 1965,527 and it appeared to be either attached to or an annex of Building D-1-25 (on
the north side). 8

Primex leased Building D-1-52 from 1997 to 2001 for manufacturing purposes. 529 GDO&TS is
the current tenant.530

Building D-1-53

Building D-1-53 was built sometime after 1971, and Olin began occupying it in 1972.53 532

Primex leased it from 1997 to 2001 for cold storage.533 GDO&TS is the current tenant.' 34

Building D-1-54

Building D-1-54 was not an original IOP building. The only information found regarding this
building was Primex's lease indicating occupancy from 1997 to 2001."'5 GDO&TS is the current
tenant.' 3 6

Building D-1-55

Building D-1-55 was not an original IOP building and in 1986, it was located adjacent to
Building D-1-8, south of Building D-1-92.53 7. Olin began occupying this building in l965.538

526 1960 and 1965 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.).
527 PRI-00439. Olin document entitled "Additions to Updated Rental Adjustment Thru 31 August 1980for Lease
Contracts No. 14-19-008-2675 andNo. 14-16-12613," dated September 5, 1980, Page 2.
528 DPRA Document No. 00017544, Primex Technologies, Proposed Water Main Extension for New Sprinkler
System, October 2, 1997, Page 2.
529 DPRA Document No. 00007524. Building and lgloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion. Illinois 62959, Pages 1
and 3.
530 Industrial Tenant Roster - March 20014 Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
531 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 7.
532 PRI-00439. Olin document entitled "Additions to Updated Rental Adjustment Thru 31 August 1980 for Lease
Contracts No. 14-19-008-2675 and No. 14-16-12613," dated September 5, 1980, Page 2.
533 DPRA Document No. 00007524. Building and lIloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc.. 8820 Route 148. Marion, Illinois 62959, Pages 1
and 3.
534 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
"5 DPRA Document No. 00007524. Buildinaand Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148. Marion. Illinois 62959, Pages I
and 3.
536 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
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Primex leased Building D-1-55 from 1997 to 2001. This building is either a ramp, hallway,
utility system, or boiler room, and is not used as part of manufacturing or cold storage.539

GDO&TS is the current tenant.5 40

Building D-1-56

Building D-1-56 was built sometime between 1971 and 1980, and it was surrounded by a large
earthen berm.541 Primex leased Building D-1-56 from 1997 to 2001 for cold storage.542

GDO&TS is the current tenant.543

Building D-1-57

Olin built Building D-1-57 in 1979544 and surrounded it with a large earthen berm. 545 Mixing
operations for smoke candles (LUU-1OB (red dye-methyl amino anthroquinone, sodium picrate,
ball powder, and triethylene glycol dinitrate)) were done in this building. 46,547 Both lead and di-
n-octylphthalate may be chemicals of concern in this building.

During construction of this building in 1979, a fuel oil standpipe, from the former aboveground
storage tanks (ASTs) that were located in the same place as Building D-1-58, was broken and
approximately 2,500 gallons of fuel oil spilled and drained into this area (bunker area) and into a
nearby ditch. 548 This ditch drains from Area 2D to the south and then turns to the southwest.
Olin made an effort to contain the spill by pumping the standing fuel oil into 55-gallon drums
and attempting to soak up the rest using straw. 54 The top layer of soil in the ditch and the fuel-

537 DPRA Document No. C002 157. Olin Ordnance Products, H4EDP Quantity/Distance D-Area Site Plan, Drawing
No. 6010188, dated June 1986.
538 PRI-00439. Olin document entitled "Additions to Updated RentalAdjustment Thru 31 August 1980 for Lease
Contracts No. 14-19-008-2675 and No. 14-16-12613," dated September 5, 1980, Page 2.
539 DPRA Document No. 00007524. Buildingand Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959. Pages 1,
3, and 10.
540 Industrial Tenant Roster - March 200 1, Crab Orchard National Wildlife Refu e, Section 1, Table 1-3 of this
report.
54' Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 8.
542 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1
and 3.
543 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
544 PRI-002738. Olin inter office memo entitled Oil Spill 7-12-79, dated July 19, 1979, Page 1.
545 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 8.
546 PRI-00248. Olin Corporation document entitled "B & D Area Dust Collectors, " Page 1.
547 PRI-00253 1. Olin inter office memo entitle "Industrial Hygiene Survey, Marion, IL," dated June 19, 198 1, Page
1.
548 PRI-002738. Olin inter office memo entitled Oil Spill 7-12-79, dated July 19, 1979, Page 1.
... PRI-002738. Olin inter office memo entitled Oil Spill 7-12-79, dated July 19, 1979, Page 1.
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soaked straw were taken to a landfill for disposal. 550 It is possible that some of this fuel oil
contaminated the area near Building D- 1-57.

Primex leased Building D-1-57 from 1997 to 2001 for manufacturing purposes.55 ' GDO&TS is
the current tenant.552

Building D-1-58/Bermed AST Area

Olin built Building D-1-58 in 1979553 and surrounded it with a large earthen berm. 554 Screening
operations for smoke candles (LUU-1OB555 ) were done in this building.55 6 557 Both lead and di-n-
octylphthalate may be chemicals of concern in this building. Screening of sodium picrate was
also done in this building. 558,559

Prior to this building being built, two probable ASTs surrounded by a berm were observed in this
same location, in the 1960, 1965 and 1971 aerial photographs. ° The 1965 and 1971 aerial
photographs showed surface discoloration and probable standing liquid inside the southern
portion of this bermed area.561 By 1980, this area of surficial discoloration and standing liquid
was covered with the large earthen berm that surrounds the newly constructed Olin Building D-
1-58. 562 During construction of this building in 1979, a fuel oil standpipe, probably from these
former ASTs, was broken and a spill occurred as described under Building D-1-57, above. It is
possible that oil contamination remained around the "east bunker" 563 (possibly Building D-1 -
58).

550 PRI-002739. Olin inter office memo entitled Oil Spill 7-12-79, dated July 19, 1979, Page 2.
15 ' DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148. Marion, Illinois 62959, Pages I
and 3.
552 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
... PRI-002738. Olin inter office memo entitled Oil Spill 7-12-79, dated July 19, 1979, Page 1.
554 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National

Wildlife Refuge, Marionj Illinois, Figure 8.
555 PRI-002738. Olin inter office memo entitled Oil Spill 7-12-79, dated July 19, 1979, Page 1.
556 PRI-00248. Olin Corporation document entitled "B & D Area Dust Collectors, " Page 1.
557 PRI-00253 1. Olin inter office memo entitle "Industrial Hygiene Survey, Marion, IL," dated June 19, 1981, Page
I.
558 Pm-00248. Olin Corporation document entitled "B & D Area Dust Collectors, " Page 1.
559 PRI-00253 1. Olin inter office memo entitle "Industrial Hygiene Survey, Marion, IL," dated June 19, 1981, Page

I.
560 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figures 5, 6 and 7.
561 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National

Wildlife Refuge, Marion-Illinois, Figures 6 and 7.
562 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion. Illinois, Figure 8.
563 PRI-002738. Olin inter office memo entitled Oil Spill 712-79, dated July 19, 1979, Page 1.
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Primex leased Building D-1-58 from 1997 to 2001 for manufacturing purposes."TM GDO&TS is
the current tenant.' 65

Building D-1-59

Building D-1-59 was an Olin portable building (56 square ft) that went into disuse in 1980.566 An
Olin building usage document indicates this building was removed from site, but it does not
include a date for this removal.56 7

Building D-1-60

Building D-1-60 was built sometime between 1971 and 1980.568 Primex leased Building D-1-60
from 1997 to 2001 for cold storage.' 69 GDO&TS is the current tenant.570

Building D-1-61

Building D- 1-61 is a 47-square-ft, portable building installed by Olin sometime between 1971
and 1980.17 ' Primex used this building for cold storage of inert materials and surplus
equipment.5 73 This building was removed sometime between 1980 and 1993.574

Building D-1-62

Building D-1-62 appears to be former lOP Building D-1-41 that was renamed by Olin. It is
discussed above under "IOP Building Ui-1-41 ."

564 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between

U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I

and 3.
565 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this

report.
566 PRI-00440. Olin document entitled "Additions to Updated Rental Adjustment Thru 31 August 1980 for Lease

Contracts No. 14-19-008-2675 andNo. 14-16-12613," dated September 5, 1980, Page 3.
567 PRI-00440. Olin document entitled "Additions to Updated Rental Adjustment Thru 31 August 1980for Lease

Contracts No. 14-19-008-2675 and No. 14-16-12613," dated September 5, 1980, Page 3.
568 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National

Wildlife Refuge. Marion, Illinois, Figures 7 and 8.
569 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between

U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I

and 3.
570 Industrial Tenant Roster - March 2001 Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this

report.
57 ' DPRA Document No. 00017640, Amendment No. 9 to Building and Igloo Lease Contract No. 14-16-0003-96-

579, "Environmental Site Closure Assessment."
572 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National

Wildlife Refuge, Marion. Illinois, Figures 7 and 8.
573 DPRA Document No. 00017640, Amendment No. 9 to Building and Igloo Lease Contract No. 14-16-0003-96-
579, "Environmental Site Closure Assessment."
574 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.).
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Building D-1-63

Building D-1-63 was built sometime after 1960,"75 and Olin began occupying it in 1979.576
From at least 1985 to 1988, Olin used this building for storing flammable materials.5 77 Primex
leased Building D-1-63 from 1997 to 2001 for cold storage.578 GDO&TS is the current tenant.579

Building D-1-64

Building D-1-64 was built sometime between 1960 and 1965.580 Primex leased it from 1997 to
2001 (this building is a ramp, hallway, utility system, or boiler room, not used as part of
manufacturing or cold storage).58 ' GDO&TS is the current tenant.582

Building D-1-65

Building D-1-65 was not an original IOP building. It was referenced in a 1984 Olin document,583

which also indicated that the building had been razed prior to 1984. However, a 1987 Olin
document indicates Building D-1-65 was located north of Olin Building D-1-14; and a 1986 Olin
map of Area 2D indicates it was located next to D-1-6, north of Building D-1-10.5 84 This
building is noted on these maps with a "P,,t indicating it was probably a portable building.
Therefore, it is likely that at various times it was located in both of these locations and probably
others as well. Olin stored explosives (hazardous waste) in this building.585"8. 6

575 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 5.
5

76 PRI-00439. Olin document entitled "Additions to Updated Rental Adjustment Thru 31 August 1980for Lease

Contracts No. 14-19-008-2675 andNo. 14-16-12613," dated September 5, 1980, Page 2.
577 PRI-0066 10. Olin Corporation, 1985 Air Source Inventorg/OP/Marion/RC, dated October 7, 1985, Page 00002;

and PRIO 17406. Olin Corporation, Air Source Inventorv/OP/Marion/RC, dated November 25, 1988, Page 00006.

578 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1

and 3.
579 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this

report.
580 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National

Wildlife Refuge, Marion, Illinois, Figures 5 and 6.
... DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between

U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc.. 8820 Route 148. Marion, Illinois 62959, Pages 1,

3, and 10.
582 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this

report.
583 PRI-0 16722. Olin Corporation, Wastewater Point Source Survey Report, Final Draft. 11 September 1984.
584 DPRA Document No. C002 157. Olin Ordnance Products, HEDP Ouantity/Distance D-Area Site Plan, Drawing

No. 6010188, dated June 1986.
585 DOI 003204 and DOI 003211. Olin Corporation, Certification Regarding Potential Releases from Solid Waste

Management Units (Closure Plan Review), Pages 3 and 0.
'86 PRI-003292. Olin Corporation, RCRA Update pertaining to Training, Inspections, and Shipment Limits
containing Hazardous Waste Explosive Lists, dated February 10, 1987.
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Primex leased Building D-1-65 from 1997 to 2001 for cold storage.' 8 7 GDO&TS is the current

fip tenant."'

Building D-1-66

A 1984 Olin document indicates this portable building was located east of Building D-1-14.58 9

Building D-1-66 was located just east of Olin Building D-1-14. Primex used this building for
cold storage of inert materials and surplus equipment.5 90

Building D-1-67

There was no evidence of this building in historical aerial photographs; however, Primex lease
documents indicate they occupied this portable building since 1997 and used it for cold storage
of inert materials and surplus equipment.5 9 '

Building D-1-68

This building was built sometime after 1980.592 An Olin document identifies its location north of
D-1-44.593 Primex leased Building D3-1-63 from 1997 to 2001 for manufacturing purposes" 9 4

GDO&TS is the current tenant.595

Building D-1-69

This building was constructed in the former location of IOP Building D-1-15 and is discussed
* above under "IOP Building D- 1-15".

Building D-1-70

Building D- 1-70 was a portable building installed sometime after 1971.596 Olin began occupying
it in 1979.597 In 1997, Primex took over the lease and used the building for cold storage of
surplus equipment and inert materials.59 8

587 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 3.
588 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
589 PRI-0 16722. Olin Corporation, Wastewater Point Source Survey Report, Final Draft, 11 September 1984.
5

9 0 DPRA Document No. 00017640, Amendment No. 9 to Building and Igloo Lease Contract No. 14-16-0003-96-
579. "Environmental Site Closure Assessment."
59' DPRA Document No. 00017640, Amendment No. 9 to Building and Igloo Lease Contract No. 14-16-0003-96-
579, "Environmental Site Closure Assessment."
592 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion. Illinois, Figure8.
593 PRI-01 6722. Olin Corporation, Wastewater Point Source Survey Report, Final Draft. 11 September 1984.
594 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marionjllinois 62959, Pages 1
and 3.
595 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this

0 report.
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Building D-1-71

P0 Building D-1-71 was built sometime between 1971 and 1980.599 Primex leased it from 1997 to
2001 for cold storage. 00 GDO&TS is the current tenant.60

Building D-1-72

Building D-1-72 was built sometime between 1971 and 1980.602 In 1982, it was used for storage
of waste debris from open burning areas. 603604 A 1990 Olin document indicates this building was
contaminated with nitroglycerin. 6 05 Primex leased Building D-1-72 from 1997 to 2001 for
manufacturing purposes." GDO&TS is the current tenant.607

Building D-1-73

Building D-1-73 was constructed sometime between 1971 and 1980 in the former location of
IOP Building D-1-30. It is discussed above under "IOP Building D-1-30."

Building D-1-74

Building D-1-74 was not an original IOP building. According to a 1986 Olin map of Area 2D,
this building was noted as D-1-74G and was located east of Building D-1-37, at the northern
entrance to Area 2D.608 Primex leased Building D-1-74 from 1997 to 2001 for cold storage.609

GDO&TS is the current tenant.6

le 596 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National

Wildlife Refuge. Marion, Illinois, Figures 7 and 8.
'9' PRI-00439. Olin document entitled "Additions to Updated Rental Adjustment Thru 31 August 1980 for Lease
Contracts No. 14-19-008-2675 and No. 14-16-12613," dated September 5, 1980, Page 2.
598 DPRA Document No. 00017640, Amendment No. 9 to Building and Igloo Lease Contract No. 14-16-0003-96-
579, "Environmental Site Closure Assessment."
599 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion. Illinois, Figures 7 and 8.
600 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1
and 3.
601 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
602 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figures 7 and 8.
603 PRI-016277. Olin, Open Burning Debris Record, dated June 24, 1982.
604 PRI-0 16274. Olin, Open Burning Debris Record, dated approximately August 3, 1982.
603 DPRA Document No. 0007415. Olin Ordnance, letter to Crab Orchard National Wildlife Refuge requesting
permission to open bum buildings with nitroglycerin contamination, dated August 8, 1990.
606 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 3.
607 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
608 DPRA Document No. C002 157. Olin Ordnance Products, HEDP Quantity/Distance D-Area Site Plan, Drawing
No. 6010188, dated June 1986.
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Building D-1-75

This building is discussed above under "IOP Building D-1 -14."

Building D-1-76

Building D-1-76 was not an original IOP building. It is located nearly adjacent to Building D-1-6
61161 17to the east. Olin began occupying this building in 1974.612 Primex leased Building D-1-76

from 1997 to 2001 for cold storage.613 GDO&TS is the current tenant.614

Building D-1-77

Building D-1-77 was built sometime between 1971 and 1980,615 and Olin used it for explosive
(hazardous) waste storage. '66 Primex documents indicate this was a portable building. 11 It is
no longer on site.

Building D-1-78

Building D-1-78 was built sometime between 1971 and 1980. Olin began occupancy of this
(portable) building in 1979619 and used it as the electrical load center for Building D- 1-13.620 A
1998 explosion in D-lI -13 damaged Building D-1-78. It was never replaced.62 '

609 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc.. 8820 Route 148, Marion, Illinois 62959, Pages I
and 3.
610 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
611 DPRA Document No. C002 157. Olin Ordnance Products, HEDP Quantity/Distance D-Area Site Plan, Drawing
No. 6010188, dated June 1986.
612 PRI-00439. Olin document entitled "Additions to UpdatedRental Adjustment Thru 31 August 1980for Lease
Contracts No. 14-19-008-2675 and No. 14-16-12613," dated September 5, 1980, Page 2.
613 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc.. 8820 Route 148. Marion, Illinois 62959, Pages I
and 3.
614 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Reffige, Section 1, Table 1-3 of this
report.
615 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge. Marion. Illinois, Figures 7 and 8.
616 DOI 003204 and DOI 003211. Olin Corporation, Certification Regarding Potential Releases from Solid Waste
Management Units (Closure Plan Review), Pages 3 and 10.
617 PRI-003292. Olin Corporation, RCRA Update pertaining to Training, Inspections, and Shipment Limits
containing Hazardous Waste Explosive Lists, dated February 10, 1987.
618 DPRA Document No. 00017640, Amendment No. 9 to Building and Igloo Lease Contract No. 14-16-0003-96-
579. "Environmental Site Closure Assessment."
619 PRI-00439. Olin document entitled "Additions to Updated Rental Adjustment Thru 31 August 1980 for Lease
Contracts No. 14-19-008-2675 and No. 14-16-12613," dated September 5, 1980, Page 2.
620 DPRA Document No. 00017584. Primex Technologies, Letter to the United Sates Department of the Interior
regarding replacing Building D-1-13 (and not restoring D-01-78), dated March 12, 1998.
621 DPRA Document No. 00017584. Primex Technologies, Letter to the United Sates Department of the Interior
regarding replacing Building D- 1-13 (and not restoring D-0 1-78), dated March 12, 1998.

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 4-50



SECTIONFOUR Area 2 (AiUS-OA211

Building D-1-79

Building D-1-79 was not an original 1OP building and was in place some time after 1965,622
located adjacent to Building D-1-8 to the east. Olin began occupying it in 1970.623 In 1984,
MOCA was used in this building. 624

Building D-1-80

Building D- 1-80 was not an original IOP building. In 1986, it was located between Buildings D-
1-8 and D-1-79. 5 Olin began occupying Building D-1-80 in 1965.626 Aerial photographs were
not clear enough to determine when this building appeared on site, and when it was removed.

Building D-1-81

A location for this building was not determined. Olin lease documents indicate this was a
portable building that went into disuse in 1980.627 An Olin building usage document indicates
this building was removed from site, but it does not include a date for this removal.6 28

Building D-1-82

Building D-1-82 was not an original IOP building. It is located south of Building D-1-7.62 9 Olin
began occupying this building in 1978.630 Primex leased Building D-l-82 from 1997 to 2001.
This building is a ramp, hallway, utility system, or boiler room, and was not used as part of
manufacturing or cold storage.631 GDO&TS is the current tenant.632

6 622 1965 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.).
623 PRI-00439. Olin document entitled "Additions to Updated RentalAdjustment Thru 31 August 1980 for Lease
Contracts No. 14-19-008-2675 andNo. 14-16-12613, " dated September 5, 1980, Page 2.
624 PRI-0 16765. Olin Corporation, Wastewater Point Source Survey Report, Final Draft. 11 September 1984.
625 DPRA Document No. C002 157. Olin Ordnance Products, HEDP Quantity/Distance D-Area Site Plan, Drawing
No. 6010188, dated June 1986.
626 PRI-00439. Olin document entitled "Additions to Updated Rental Adjustment Thru 31 August 1980 for Lease
Contracts No. 14-19-008-2675 and No. 14-16-12613," dated September 5, 1980, Page 2.
627 PRI-00440. Olin document entitled "Additions to Updated Rental Adjustment Thru 31 August 1980 for Lease
Contracts No. 14-19-008-2675 and Nao. 14-16-12613, " dated September 5, 1980, Page 3.
628 PRI-00440. Olin document entitled "Additions to Updated Rental Adjustment Thru 31 August 1980 for Lease
Contracts No. 14-19-008-2675 andNo. 14-16-12613," dated September 5, 1980, Page 3.
62 9 DPRA Document No. C002157. Olin Ordnance Products, HEDP Quantity/Distance D-Area Site Plan. Drawing
No. 6010188, dated June 1986.
630 PRI-00439. Olin document entitled "Additions to Updated Rental Adjustment Thru 31 August 1980 for Lease
Contracts No. 14-19-008-2675 and No. 14-16-12613, " dated September 5,1 980, Page 2.
631 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc.. 8820 Route 148, Marion, Illinois 62959, Pages 1,
3, and 10.
632 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refulae, Section 1, Table 1-3 of this
report.
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Building D-1-83

Building D-1-83 was built sometime after August 1980.633 Olin began occupying Building D-1-
83 in 1980.634 Primex leased Building D-1-83 from 1997 to 2001 for cold storage .6 " GDO&TS
is the current tenant.636

Building D-1-84

Building D-1-84 was built sometime between 1971 and 1980.637 It was constructed to the south
of Building D-1-43, south of the Service Road. Primex leased Building D-1-84 from 1997 to
2001 for cold storage. 638 GDO&TS is the current tenant.639

Building D-1-85

An Olin lease document indicates this was a portable building that went into disuse in 1980;64o
however, other Olin documents indicate this building was in use in 1987 for storage of explosive
(hazardous) waste. 64642643 An Olin building usage document indicates this building was
removed from site, but it does not include a date for this removal.64 4

633 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion. Illinois, Figure 8
634 PRI-00439. Olin document entitled "Additions to Updated Rental Adjustment Thru 31 August 1980 for Lease
Contracts No. 14-19-008-2675 and No. 14-16-12613," dated September 5, 1980, Page 2.
635 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 3.
636 Industrial Tenant Roster - March 20013 Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
637 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois. Figures 7 and 8.
638 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148. Marion, Illinois 62959, Pages I
and 3.
639 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refiuge, Section 1, Table 1-3 of this
report.
640PRI-00440. Olin document entitled "Additions to Updated Rental Adjustment Thru 31 August 1980 for Lease
Contracts No. 14-19-008-2675 and No, 14-16-12613," dated September 5, 1980, Page 3.
641 DOI 003204 and DOI 003211. Olin Corporation, Certification Regarding Potential Releases from Solid Waste
Management Units (Closure Plan Review), Pages 3 and 10.
642 PRI-003292. Olin Corporation, RCRA Update pertaining to Training, Inspections, and Shipment Limits
containing Hazardous Waste Explosive Lists, dated February 10, 1987.
643 PRI-01 6553. Olin inter office memo entitle "Requestfor Assistance, 1.) B-2-13 Scrap, 2.) D Area Sumps," dated
May 1, 1987, Page 1.
644 PRI-00440. Olin document entitled "Additions to Updated Rental Adjustment Thru 31 August 1980forLeaseS Contracts No. 14-19-008-2675 and No. 14-16-12613," dated September 5, 1980, Page 3.
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Building D-1-86

Olin began using this portable building in 1980.645 In 1982, it was used for storage of waste
debris from open burning areas. 64664 By 1983, Building D-1-86 was moved to Olin's Test
Range.648

Building D-1-87

Olin began occupying this portable building in December 1980.649 The location of this building
probably varied over time. In 1986, it was located slightly northwest of Building D-1-56i.5 0 Its
current location is unknown. Primex leased Building D-1-87 from 1997 to 2001 for cold
storage.65 ' GDO&TS is the current tenant.652

Building D-1-88

Olin began occupying this portable building in 1980.653 Primex leased Building D-1-88 from
1997 to 2001 for cold storage.654 The location of this building probably varied over time. In
1986, it was located northwest of Building D-1-5 7.6 5 Its current location is unknown.,

Building D-1-89
656

This building was built sometime after 1980. Olin began occupying it in 1981. Primex leased
Building D-1-89 from 1997 to 2001 for cold storage.657 The location of this building probably
varied over time, and no information was found regarding its current location or if it was
removed from the site.

645 DOT 001765. Olin, Building Usage November 1980, Lease #14-16-008-2675, dated December 5, 1980.
646 PRI-0 16277. Olin, Open Burning Debris Record, dated June 24, 1982.
647 PRI-016274. Olin, Open Burning Debris Record, dated approximately August 3, 1982.
648 DOI 001745. Olin, Building UsageReport for the quarter January - March 1983, dated April 14, 1983.
649 DOI 001763. Olin, Building Usage December 1980. Lease #14-16-008-2675, dated January 7, 1981.
650 DPRA Document No. C002 157. Olin Ordnance Products, HEDP Quantity/Distance D-Area Site Plan, Drawing
No. 6010188, dated June 1986.
651 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc.. 8820 Route 148, Marion, Illinois 62959, Pages I
and4.
652 Industrial Tenant Roster - March 200 1, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
653 DOI 001763. Olin, Building Usage December 1980, Lease #14-16-008-2675, dated January 7, 1981.
654 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc.. 8820 Route 148, Marion, Illinois 62959, Pages I
and 4.
655 DPRA Document No. C002157. Olin Ordnance Products, HEDP Quantity/Distance D-Area Site Plan, Drawing
No. 6010188, dated June 1986.
656 DOI 001761. Olin, Building Usage 1It Quarter 1981. Lease #14-16-008-2675, dated April 9, 1981.
657 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between. U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and4.
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Building D-1-90

Ut Building D-1-90 was built sometime after 1980.658 Olin took occupancy of this building in
1981.69 During 1988, Building D-1-90 contained both High Explosive Detonation Product
(HEDP)660 projectiles and trichloroethane, and it was also used as a flammable storage

661building.

Primex leased Building D-1-90 from 1997 to 2001 for manufacturing purposes.66 2 Primex also
used this building as an area where hazardous wastes were accumulated on-site for less than 90
days.663

GDO&TS is the current tenant.664

Building D-1-90A

Building D-1-90A was not an original IOP Building. The location of this building was not
determined. Primex leased Building D-lI--90A from 1997 to 2001 for manufacturing purposes.665

GDO&TS is the current tenant.666

Building D-1-91

Building D-1-91 was built sometime after 1980,667 and was located approximately 150 ft east of
D-1-13. 668669,670 Olin described this as the "old oven building." Olin used it to "heat treat HEI

658 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 8.
659 DOI 001757. Olin, Building Usage 3d Quarter 1981, Lease #14-16-008-2675, dated October 9, 1981.
660 This acronym occurs in many Olin documents and likely means "High Explosive Detonation Product."
66' PRI-017407. Olin Corporation, Air Source Inventorv/OP/Marion/RC, dated November 25, 1988, Page 00007
662 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148. Marion, Illinois 62959, Pages I
and 4.
663 DPRA Document No. 00015017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures, Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996, Pages 12 and 15.
664 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
665 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologi-es Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1
and 4.
666 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
667 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 8.
668 DPRA Document NO. 00017580. Primex Technologies memorandum entitled "Incident Investigation Report -
D-1-13 Fire," dated February 17, 1998, Page 4.
66 9 PRI-0 17415. Olin Corporation, Air Source Inventory/OP/Marion/RC, dated November 25, 1988.
670 DPRA Document No. C002 157. Olin Ordnance Products, HEDP Ouantity/Distance D-Area Site Plan. Drawing
No. 6010188, dated June 1986.
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pellets."67 672 A 1998 fire in Building D-1-13 ignited the earthen barricade around building D-1-
91.673

Primex leased Building D-1-91 from 1997 to 2001 for manufacturing purposes. 674 GDO&TS is
the current tenant.675

Building D-1-92

Building D-1-92 was built sometime between 1971 and 1980.676 Olin did not begin occupying
this building (Humidity Control Building) until 1983.677

Primex leased Building D-1-92 from 1997 to 2001. This building is a ramp, hallway, utility
system, or boiler room, and was not used as part of manufacturing or cold storage.678 GDO&TS is
the current tenant.679

Building D-1-93

Building D-1-93 was built sometime between 1965 and 1971.680 Olin lease documents indicate
they did not begin occupying this building (Humidity Control Building) until 1983.681

Primex leased Building D-1-93 from 1997 to 2001. This building is a ramp, hallway, utility
system, or boiler room, not used as part of manufacturing or cold storage.682 GDO&TS is the
current tenant.683

671 PRI-008966. Olin summary report of a safety inspection from April 1987.
672 PRI-0 17408. Olin Corporation, Air Source Inventory/OP/Marion/RC, dated November 25, 1988, Page 00008
673 DPRA Document NO. 00017580. Primex Technologies memorandum entitled "Incident Investigation Report -
D1-1-13 Fire," dated February 17, 1998, Page 4.
674 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148. Marion, Illinois 62959, Pages 1
and 4.
675 Industrial Tenant Roster - March 200 1, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
676 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figures 7 and 8.
677 DOI 001743. Olin, Building Usage Lease #14-16-008-2675, April-June 1983.
678 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc.. 8820 Route 148, Marion, Illinois 62959, Pages 1,
4, and 10.
679 Industrial Tenant Roster - March 200 1, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
680 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois. Figures 6 and 7.
61I DOI 001743. Olin, Building Usage Lease #14-16-008-2675, April-June 1983.
682 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1,
4, and 10.
683 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
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Building Not Identified with a Number

Both the 1943 and 1951 aerial photographs 684 show a building located due east of Building D- 1-
37 (Figure 4-1). No other information was found regarding this building. By 1960, the building is
no longer on site.6 85

4.1.2.3 Miscellaneous Area 2D Information

IOP Decontamination

After the IOP operations ended at CONWR, the IOP was to be decontaminated in accordance
with a manual developed by the Ordnance Field Director of Ammunition Plants (OFDAP), called
"Shut-Down and Decontamination Procedures for F.D.A.P Facilities."68 6 This manual was to be
used as a guide to develop a facility-specific plan for the decontamination of buildings, grounds
and equipment.68 7 According to this document, there were several cleaning compounds used for
desensitizing various explosives (for a list of and brief discussion of the compounds, see section
3.1.2.3.).

Post-World War II military records are inadequate to determine if this area was decontaminated
and, if so, whether it was adequately decontaminated, and if decontamination instructions were
followed.

Possible Chemical Dumping Area

There is a three-acre lawn located to the northwest of Building D-1-35, where barrels of
688chemicals were reportedly dumped. This information is essentially hearsay; the 1988 O'Brien

& Gere report does not give the source.

Two scarred areas were noted in this general area in the 1960 aerial photograph (during UMC's
tenure at the site).689 These two areas may have been areas where the chemicals were previously
dumped. A drainage ditch was also observed in the 1960 aerial photograph, which contained
light-toned sediments that appears to have received drainage from the southernmost scarred
area.690 This drainage ditch runs along the north side of the Service Road, to the north of
Buildings D-l-1, D-1-2 and D-1-3.6 91

684 1943 and 1951 aerial photographs from the National Archives and Records Administration, College Park,
Maryland (same photographs used by Entech, Inc.).
685 1960 aerial photograph from the U.S. Department of Agriculture, Agricultural Stabilization and Conservation
Service, Aerial Photography Field Office, Salt Lake City, Utah (same photograph used by Entech, Inc.).
6 86 ACO-5047 through ACO-5 109 - Office of Field Director of Ammunition Plants, "Shut-Down and
Decontamination Procedures for F.D.A.P. Facilities."
6" ACO-4979 through ACO-4980 - CONWR Former lOP Uncharacterized Sites Report, Pages 5 and 6.
688 O'Brien & Gere. 1988. Remedial Investigation Report - Crab Orchard National Wildlife Refuge. Page 13-1.
689 Entech, Inc. 1999. Site Specific Renort on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 5.
690 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 5.
691 Entech, Inc. 1999. Site Specific Report on Area 2 at the Forner Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 5.
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Historic Releases

In many cases in the early days of industrial activity at the Refuge, solvent wastes were probably
disposed of by dumping. Statements by former employees of both UMC and Olin indicate that
dumping of organic chemicals (solvents) onto the grounds surrounding process buildings was
common. 92' 693 This type of activity was probably also common during the IOP era. Solvents
reportedly used and/or dumped by industrial tenants include methylene chloride, methyl ethyl
ketone, acetone, trichloroethylene, and hexane. 694,95696 Mr. Rudy Okolski reported that TCE
was the universal cleaning agent and that it was dropped off everywhere in 55-gallon drums.

697This was during the 1964 through 1980 time period.

In addition, in at least some cases during regular cleaning activities in buildings not containing
sumps, water was used to hose down the building interior. The wash water was then allowed to
drain out the door onto the surrounding grounds and ditches.698 '699 Wash waters as well as
process and cleaning solvents drained to the sumps in the buildings with sumps (Buildings D- 1-
8, D-1-25, D-1-43, D-1-44, D--1-46, and D-1-47). ,701 702,703

In 1977, Olin standard operating procedures for the cleaning of process residues (ignitable
materials) from sump basins called for the pumping of the sump waters outside a dike to the
ground and then scooping the residue out of the sump for incineration. 70 4'70 5 Paul Moore, a
former employee of Olin, described the cleaning of a sump, which contained N.G. and ball
powder, around 1961. At that time Olin bailed out the water from the sump and dumped the
water onto the ground just outside the door. They then packaged up the material in the bottom of
the sump, presumably for incineration.706

692 Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report, Site Operations/Ownership History,
Crab Orchard National Wildlife Refuge, Page B- 18.
693 Paul Moore, personal interview, July 14, 1999.
694 Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report, Site Operations/Ownership History,
Crab Orchard National Wildlife Reflige, Page B-18.
695 Rudy Okolski, personal interview, June 30, 1999.
696 Deposition of George Wisely, June 28, 1999, Page 178.
697 Rudy Okolski, personal interview, June 30, 1999.
698 Paul Moore, personal interview, July 14, 1999.
699 NAR-0766. Letter report of sanitary survey from the IOP from April 10, 1943 visit, dated April 12, 1943.
700 PRI-0 16499 to PRI-01 6500. Olin inter office memo entitled "D " Area Sumps - For The Record, dated August
22, 1985, Pages 1 and 2.
701 PRI-016594. Olin inter office memo entitled Explosive Sumps, dated June 3, 1977, Page 1.
702 Deposition of George Wisely, June 28, 1999, Pages 177, 180-181, and 196-198.
70 PRI-016297 and PRI-016298. Olin inter office memo entitled Water Discharges, dated February 12, 1982, Pages
I and2.
704 The dike was a raised soil wall providing physical protection of nearby buildings from the process or mix
building surrounded by the dike. The dikes were required so an explosion in the building would not destroy nearby
process areas.
705 PRI-01 3797- PRI-013799. Olin Corporation, Standard Operating Procedure, Cleaning Sumps D-1-43, D-1-44,
and D-1-47, S.O.P. No 90228, Pages 1-3.
706 Paul Moore, personal interview, July 14, 1999.
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Also, John Miller stated that upon his arrival at the refuge in 1957, burning was the principal
means of disposal of solid and hazardous waste.7 07 Liquid waste was poured into saw dust and
ten burned.

Explosive Scrap Pickup

There were six explosive scrap pickup points identified by Olin in 1975, in Area 2D. They were
as follows:709

D- 1-6 - Propellant
D-1-7 - Fuses
*D-l1-8 - Propellant
*D-D -I-1 - Explosives
D- 1-25 - Igniter

* D-1-27 - Case Propellant.

The explosive scrap was collected from these six points and transported to the burning grounds
for disposal.

Polychlorinated Biphenyls (PCBs)

Electrical transformers have been located in Area 2D from at least as far back as the IOP days. In
1946, IOP documented five pole-mounted transformers and a substation consisting of six
ground-elevation transformers in Area 2D:7 10' 7 11

* one three-phase transformer bank of two (2) 75-KVA pole-mounted transformers located
north of Building D-1-35;

* one three-phase transformer bank of three (3) 7.5-KVA pole-mounted transformers located
south of Building D-1-8; and,

o one ground-elevation substation consisting of three (3) 250-KVA transformers and three (3)
1 5-KVA transformers located northeast of Building D-1-36.

By 1979, Olin began to inventory their "PCB transformers" at the Refuge, listing 19 transformers
in Area 2D. 712 Following is a summary of the history of these transformers and their
replacements.

707 Deposition of John Miller, April 9, 1998, Page 76.
708 Deposition of John Miller, April 9, 1998, Page 76.
709 PRI-002629. Olin document entitled 1975 Safety Performance Technical Systems Operation, Marion, Illinois.
710 DPRA Document No. 00009327. Illinois Ordnance Plant, Report on Condition for Extended Non-use of Illinois
Ordnance Plant. Carbondale, Illinois, for Reconstruction Finance Corporation. Office of Defense Plants, dated
January 1, 1946, Page 16.
711 DPRA Document No. 00009327. Illinois Ordnance Plant, Report on Condition for Extended Non-use of Illinois
Ordnance Plant, Carbondale, Illinois, for Reconstruction Finance Corporation. Office of Defense Plants, dated
January 1, 1946, Plan No. 6544-502.75, Plate No. 10, Page 102.
712 PRI-00623. Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area)."
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Location Transformer Type Capacity PCB Content Notes
Serial No. (kva)

South of D-1-6 25567 Ground 37.5 5 ppm8 . Documented as early as 1979 713

. 1985 - transformer removed; stored in F-2-2; replaced with S/N
85VA05 1082 714

South of D-1-6 85VA05 1082 Ground 37.5 5 ppma8 1985 - replaced S/N 25567'71

. 1986 - noted in service716
South of D-1-6 25697 Ground 37.5 57 ppm . Documented as early as 1979717

Analytical a 1982 - transformer removed; stored in F-2-2 for service; replaced
certification by with S/N 25572718

Cepheus . 1982 - transformer content analytical results indicated 57 ppm
Industries, Inc., Arochlor 1260719.720
August 9, 1982 . 1983 - transformer stored in F-2-4 72'

* 1983 - transformer received by CECOS for disposal7 22

South of D-1-6 25572 Ground 50 5 ppm8 * 1979 - being stored in F-2-3723 (Note, origin of this transformer is
unknown)

. 1982 - removed from storage; replaced S/N 25697724

. 1985 - transformer removed; stored in F-2-2; replaced with S/N
85VA05 1009725

South of D-1-6 85VA051009 Ground 37.5 5 ppm8n 1985 - replaced S/N 25572716

* 1986 - noted in service727

713 PRI-00623. Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area)."
7'4 DOI 004413 and DOI 004414. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Pages 00002 and 00003.
71$ DOI 004413. Olin, Transformer Inventorv-Olin/OP/RC, dated February 13, 1986, Page 00002.
716 DOI 004413. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00002.
717 PRI-00623. Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area)."
71 DOI 004338 and DOI 004348. Olin, 1982 PCB Annual Document for "PCB Transformers in Storage."
719 PRI-002090. Olin inter office memo entitled "PCB Transformer S/N 25697," dated August 12, 1982.
720 PRI-002092. Cephis Industries Report #643, dated August 9, 1982.
71 DOI 004358. Olin, 1983 PCB Annual Document "PCBs and PCB Items in Service or Projected for Disposal."
712 DOI 004365. Special Waste Hauling Manifest No. 080981, dated November 22, 1983.
723 PRI-006 10. Olin, 1980 PCB Annual Document, dated June 21, 1982.
724 DOI 004338. Olin, 1982 PCB Annual Document for "PCB Transformers in Storage."
72DO004413 Olin, Transfor5er Inventory-Olin/OP/RC, dated February 13, 1986, Page 00002.
726 DOI 004413. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00002.
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Location Transformer Type capacity PCB Content Notes
Serial No. Tye (kva)

South of D-1-6 25698 Ground 37.5 54 ppr * Documented as early as 1979728

. 1985 - transformer removed; stored in F-2-4; replaced with S/N
85NB403088 7 2 9

* 1985 - received by CECOS for disposal7 30

South of D-1-6 85NB403088 Ground 37.5 5 ppm8 . 1985 - replaced S/N 25698731
. 1986 - noted in service 73 2

South of D-1-7 26049 Ground 150 5 ppm8 . Documented as early as 1979733
* 1986- noted in service 73 4

South of D-1-7 26050 Ground 150 5 ppm' * Documented as early as 1979735
. 1985 - transformer "burned out;" stored in F-2-2; replaced with

. ______________ S/N7512490736
South of D-1-7 7512490 Ground 167 5 ppma . 1985 - replaced S/N 26050737

* 1986 - noted in service738

South of D-1-7 26051 Ground 150 5 ppm8 . Documented as early as 1979739
__ * 1986 -noted in service 740

727 DOI 004413. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00002.
728 PRI-00623. Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area)."
729 DO1004413 and DOI 004415. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Pages 00002 and 00004.
730 DOI 004398. Uniform Hazardous Waste Manifest No. IL1311047, dated November 1985.
731 DOI 004413 and DOI 004415. Olin, Transformer Inventory-Olin/OP/RC7 dated February 13, 1986, Pages 00002 and 00004.
73 DOI 004413. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00002.
733 PRI-00623. Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area).2
714 DOI 004413. Olin, Transformer lnventorv-Olin/OP/RC, dated February 13, 1986, Page 00002.
735 PRI-00623. Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area)."
71' D01 004413 and DOI 0044143 Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Pages 00002 and 00003.
717 DOI 004413. Olin, Transformer Inventorv-Olin/OP/RC, dated February 13, 1986, Page 00002.
... DOI 004413. Olin, Transformer Inventorv-Olin/OP/RC, dated February 13, 1986, Page 00002.
739 PRI-006237 Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area)."

00 DOI 004413. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00002.
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Location Transformer Type Capacity PCB Content Notes
Serial No. Tye (kva)

South of 0)-1-8 25706 Ground 75 < 1 mg/i . 1979- transformer removed; stored in F-2-3; replaced with S/N
Analytical 25705741,742

certification by . 1979 - transformer content analytical results indicated c 50 ppm
Envirodyne PCBs; 7 4 3 '744 Olin indicated transformer "non-PCB" thus exempting it
Engineers from 40CFR 761 - Olin sends transformer to a landfill 7 4 5

October 30, 1979
South of D-1-8 25705 Ground 75 5 ppma * 1979 - replaced S/N 25706746

. 1981 - transformer removed; stored in F-2-3; replaced with new
transformer S/N 18D4535-57 47

. 1981 -transformer stored in F-2-27
4"

* 1983 - transformer stored in F-2-4749

* 1986- transformer stored in F-2-275 0

South of D-1-8 18D4535-5 Ground 100 Unknown . 1981 - new transformer replacing S/N 25705751
* 1982 - transformer removed; stored in F-2-2; replaced with new

transformer "containing no PCB" S/N N326649YGTA752
South of D-1-8 N326649YGTA Ground 100 5 ppm" . 1982 - new transformer replacing S/N 18D4535-5 7

s
3

.______________ ._____________ ._______ .____ _ .*. 1986 -noted in service 7 5 4

741 DOI 004323. Olin, 1979 PCB Annual Document, dated June 1982.
742 PRI-00634-PRI-00635. Olin inter office memo entitled "Scrap Transformers," dated November 6, 1979.
743 PRI-00634-PRI-00635. Olin inter office memo entitled "Scrap Transformers," dated November 6, 1979.
744 PRI-00635. Envirodyne Engineers, Report of Analysis, dated October 10, 1979
745 DOI 004323. Olin, 1979 PCB Annual Document, dated June 1982.
746 DOI 004323. Olin, 1979 PCB Annual Document, dated June 1982.
747 DOI 004324. Olin, 1981 PCB Annual Document, dated June 22, 1982.
748 DOI 004335. Olin, 1981 PCB Inventory, F-Area Storage.
749 DOI 004358. Olin, 1983 PCB Annual Document "PCBs and PCB Items in Service or Proiected for Disposal." Table I - F-2-4 Olin-Marion Storage for Olin-
Marion Transformers.
750 DOI 004414. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00003.
751 DOI 004324. Olin, 1981 PCB Annual Document, dated June 22, 1982.
752 ACO 002493. Olin, 1982 PCB Annual Document for "PCB Transformers in Service."
753ACO 002493. Olin, 1982 PCB Annual Document for "PCB Transformers in Service."
754 DOI 004413. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00002.
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Location Transformer Type Capacity PCB Content Notes
Serial No. Tye (kva)

South of D-1-8 6874876403 Ground 100 5 ppm8 . Documented as early as 1979.755

. 1986 - noted in service 756

South of D-1-8 7407-6317 Ground 100 5 ppm8 . Documented as early as 1979.757
* 1986 - noted in service 758

South of D-1-11 275516 Pole 25 5 ppm8
* 1965 - transformer located in FAM warehouse area; proposed for use

in "D" area759

* 1979 - documentation indicates location near D-1-7, however, all
other documentation indicates the location south of D- 1-1 1 760

* 1983 - last known documentation found indicating transformer still in
use south of D-1-1 1761

* 1985 - transformer stored in F-2-4; noted as "empty;" comments
indicate transformer sent to landfill 4/85, however, no documentation
was found to substantiate this762

North of D-1-35 1753605 Ground 167 18 ppma * Documented as early as 1979 763

. 1986 - noted in service764
North of 0-1-35 1753606 Ground 167 18 ppm8 . Documented as early as 1979.765

. 1986 - noted in service766
North of D-1-35 1753607 Ground 167 18 ppm8 . Documented as early as 1979 767

. 1986 - noted in service761

755 PRI-00623. Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area)."
D16 DOI 004413. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00002.
PRI-00623. Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area)."

58 DOI 004413. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00002.
759 PRI-0051 1. Olin, Letter to Fish &Wildlife Service regarding installing transformer in "D" Area, dated April 8, 1965.
760 PRI-00623. Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area)."
61 DOI 004435. Olin, 1983 PCB Annual Document "PCBs and PCB Items in Service or Projected for Disposal."

762 DO004415. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00004.
763 PR1-00623. Olin, "Oct, 1979 PCB Transformer Inventory, (D-Area)."
764 DOI 004412. Olin, Transformer Inventory-Olin/OP/RC dated February 13, 1986, Page 00001.
765 PRI-00623. Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area)."
766 DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
767 PRI-00623. Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area)."
76D DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
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Location Transformer . Capacity PCB Content Notes

Serial No. Type (kva)

North of D-1-35 1757383 Ground 50 5 ppm8
* Documented as early as 1979.769

. 1986 - noted in service7 7 0

North of D-1-35 I-357379 Ground 50 5 ppm8 * Documented as early as 1979.77'

. 1986 - noted in service772

North of D-1-35 1-357369 Ground 50 5 ppm8 . Documented as early as 1979.773

* 1986 - noted in service77 4

North of D-1-36 25703 Pole 75 5 ppm' * Documented as early as 1979.775
. 1985 - transformer removed; stored in F-2-2; replaced with S/N

. _______________ . _______ 742JO3000 1776
North of D-1-36 742J030001 Pole 37.5 0 ppm8 a 1985 - replaced S/N 25703777

* 1986 - noted in service 77 8

North of D-1-36 25704 Pole 75 Unknown . Documented as early as 1979.779

. 1985 - transformer removed; stored in F-2-2; replaced with S/N
84ZJ030002780 (Document shows "25701" but this is probably a
typographical error.)

North of 9-1-36 84ZJ030002 Pole 37.5 0 ppma * 1985 - replaced S/N 25704781

_____________ _ ____________ .______ * 1986 -noted in service782

761 PRI-00623. Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area)."
770 DOI 004412. Olin, Transfonner Inventorv-Olin/OP/RC, dated February 13, 1986, Page 00001.
771 PRI-00623. Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area)."
772D OI 004412. Olin, Transformer Inventorv-Olini/OP/RC, dated February 13, 1986, Page 00001.

3 PRI-00623. Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area)."
774 DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
775 PRI-00623. Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area)."
776 DOI 004412 and DOI 004414. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Pages 00001 and 00003.
77 7DOI 004412 and DOI 004414. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Pages 00001 and 00003.
778 DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
779 PRI-00623. Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area)."
780 DOI 004412 and DOI 004414. Olin, Transformer Inventor-Olin/OP/RC dated February 13, 1986, Pages 00001 and 00003.
71 TDOI 004412 and DOI 004414. Olin, Transformer Inventorv-Olin/OP/RC, dated February 13, 1986, Pages 00001 and 00003.
7D DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
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Location Transformer Capacity PCB Content Notes
Serial No. p (kva)

North of D-1-36 1722245 Pole 37.5 20 ppinm * Documented as early as 1979.783
. 1986 - noted in service (note text reads 1922245 - this is probably a

typographical error)784

D-1-2 81D2121301 Ground 45 0 ppm8 . 1986 - first documentation for this transformer; indicates in service78 5

D-I-9 4626444482 Ground 50 50 ppm8
. 1986 - first documentation for this transformer; indicates in service 7 86

D-1-9 4626445282 Ground 50 50 ppm8
. 1986 - first documentation for this transformer; indicates in service 78.

D-1-9 4626445482 Ground 50 50 ppm8 . 1986 - first documentation for this transformer; indicates in service 78 8

D--a66442 Gon 5 0pm. 18 is oumntto n 7or this leterasformer indicatedsom of the
a PCB content values and other information described above was found in an Olin transformer inventory document.7 89 The letters "LT" followed some of the

PCB values. However, it is unclear what this means. This document contained a column for entries regarding PCB certification by either "Letter" or
"Analysis," but the document did not indicate the origin of the letter or who performed the analysis. No other documentation was found to substantiate these
PCB values.

Note, the only transformers in Area 2D with documentation of their shipment dates to appropriate landfills were S/N numbers 25697
and 25698. No other information was found to indicate if the rest remain in storage or were disposed. Nothing was found to indicate
that any transformers, including 25697 and 25698, were received by landfills.

A 1986 Olin map indicated 4 substations in Area 2Dt These substations are still present today with one located north of Building
D-1-35 and the other three south of Buildings D-1-6, D-1-7, and D-1-8 (Exhibit 4-5).

The previously mentioned Olin transformer inventory document also noted that Central Illinois Public Service (CIPS) had two pole-
mounted transformers in Area 2D south of D-1-15.791 No other information was found regarding these transformers.

783 PRI-00623. Olin, "Oct. 1979 PCB Transformer Inventory, (D-Area)."
784 DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
78 DOI 004412. Olin, Transformer Inventory-Olin/OP/RC dated February 13, 1986, Page 00001.
786 D01 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
787 DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
7" DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
78 DOI 004412 - DOI 004425. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986.
790 DPRA Document No. C002157. Olin Ordnance Products, HEDP Quantity/Distance D-Area Site Plans Drawing No. 6010188, dated June 1986.
791 DOI 004420. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986.
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Other Olin Chemicals of Concern

The following chemicals, among others, were listed on an obsolete Olin MSDS list.792

. Trichloroethylene
* Toluene
* Xylene
* Boron

Barium nitrate
* Chromic acid, solid
* Mercury
* Copper sulfate

Zinc oxide
* Acetone
* Methyl isobutyl ketone
* Methyl ethyl ketone
* Trichlorotrifluoroethane
* Methylene chloride
* Chloroform
. Benzene
* 4,4-methylene bis(2-chloroanaline)
. Pyridine
. TriethylamineO Aniline
. Cresol
* Carbon tetrachloride
* Carbon disulfide
* Diethyl ether
* Dimethyl ether
• 4-di-isocyanate
* Ethylene diamine
. Perchloroethylene
* Di-(2ethylhexyl)phthalate
* Dimethyl phthalate
* Dibutyl phthalate
* Cobalt (6%) naphthenate solution

The following wastes, among others, were identified in a 1981 letter from J.E. Redden, Vice
President of Olin's Technical Systems Operations to Refuge Manager Wayne Adams. 793 Redden
indicates that the information was requested by Mr. Adams, and listed wastes "which it may be
necessary to store in Refuge buildings pending arrangements for disposal.":

* RCRA Code F002, Spent hologinated (sic) solvent, maximum 1,000 lbs

792 DOI-001780 through DOI-001782. This is an obsolete MSDS list from Olin's file. It contains an index of
chemicals on file prior to the OSHA hazard communication law.S FWM 000098 - FWM 000099. Olin Corporation, Letter to Crab Orchard National Wildlife Refuge regarding
special Wastes and the possibility of storing them in refuge buildings, dated May 8, 1981.
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RCRA Code U1 02, Dimethyl phthalate, maximum 50 lbs.
RCRA Code U107, Di-n-octyl phthalate, maximum 50 lbs
RCRA Code U 160, Methyl ethyl ketone peroxide, maximum 50 lbs
RCRA Code U196, Pyridine, maximum 50 lbs
RCRA Code U223, Toluene di-isocyanate, maximum 50 lbs
RCRA Code U002, Acetone, maximum 200 lbs
RCRA Code U226, 1-1-1 Trichloroethane, maximum 150 lbs
RCRA Code U228, Trichloroethane, maximum 150 lbs

* RCRA Code P015, Beryllium dust, maximum 50 lbs
* RCRA Code DOO5, Barium salts, maximum 500 lbs
* RCRA Code D006, Cadmium salts, maximum 50 lbs
* RCRA Code D007, Chromium salts, maximum 50 lbs
* RCRA Code DOO8, Lead salts, maximum 100 lbs

RCRA Code D009, Mercury salts, maximum 50 lbs
* RCRA Code DOI 0, Selenium salts, maximum 5 lbs
* RCRA Code DOl 1, Silver salts, maximum 50 lbs.

In a 1983 Generator Annual Hazardous Waste Report to the State of Illinois, Olin listed the
following wastes, among others:794

• RCRA Code FOO5, Spent pyridine, solidified (Karl Fisher), 55 gallons
* RCRA Code D006, Cadmium and lead/debris from fired generator/Ajax ash, 55 gallons
* RCRA Code DOOI, Ignitable and spent toluene and spent methyl isobutyl ketone (spent

thinner and adhesive mixture, solidified), 55 gallons
* RCRA Code U158, 4,4'-methylene bis (2-chloroaniline), 110 gallons
* RCRA Code D009, Mercury/lab pack/mercury contaminated material, 55 gallons.

The following constituents of waste explosive compounds and compositions, among others, were
listed in another Olin document:7 95

* Ammonium dichromate
* Barium nitrate
* 2-nitrodiphenylamine (described as a constituent of Fluid Ball Powder Type A and Type B)

4.1.3 Area 2D Previous Sampling Results

O'Brien & Gere, 1988

The following sites in Area 2D were included in the original 1988 remedial investigation (RI) for
the Refuige:

* Site 7--D Area Southeast Drainage Channel
* Site 7A--D Area North Lawn
* Site 8--D Area Southwest Drainage Channel

794 DOI 002359. Olin Corporation, Illinois Environmental Protection Agency, Generator Annual Hazardous Waste
Report, dated February 23, 1984, Page 002.
[ 79 DOI 002616. Olin Corporation, Hazardous Waste Facility Closure Plan, Ordill Industrial Area, S.O.P. 90356
REV. K 9/88, dated October 4, 1988, Page 39.
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The site locations are shown in Figure 4-3 and 4-3 a. Results are summarized below.

Site 7--D Area Southeast Drainage Channel

This channel is located to the east of Area 2D and discharges into Crab Orchard Lake. One
composite surface water sample and one composite sediment sample were collected from this
channel, which is upstream of Sites 9 and 10. One sediment sample was reanalyzed in Phase
11.796 Some results reported by O'Brien and Gere are not included here because they were
determined to be not useable. Results reported here are estimated.79 7 In the surface water
sample, aluminum (0.5 mg/L) and iron (3.2 mg/L) exceeded United States Environmental
Protection Agency (USEPA) Region IV screening criteria. Also in the surface water sample,
barium (0.072 mg/L) and manganese (1.5 mg/L) exceeded USEPA ECOTOX.

Site 7A--D Area North Lawn

This site is a three-acre lawn located to the northwest of Building D-1-35, where barrels of
chemicals were reportedly dumped.7 98 The source for the reported dumping was not referenced
in the O'Brien & Gere RI. Several composite soil samples were collected from this area. Soil
results reported in dry weight. Some results reported by O'Brien and Gere are not included here
because they were determined to be not useable. Results reported here are estimated.7 99 Acetone
(0.644 mg/kg) and methylene chloride (0.039 mg/kg) exceeded USEPA Soil Screening Levels
(SSLs). Phenanthrene (0.021 mg/kg) and pyrene (0.039 mg/kg) were detected above either
USEPA SSLs and/or Canadian Soil Quality Guidelines (CSOQGs). Antimony (8.7 mrng) and
barium (460 mg/kg) were detected above USEPA SSLs and Refuge background levels.8 °

Site 8--D Area Southwest Drainage Channel

This drainage channel is located near the southwest corner of Area 2D.8 'l One composite
surface water sample (0-1 fi) and a composite sediment sample (0-1 ft) were collected.80 2 Some
results reported by O'Brien and Gere are not included here because they were determined to be

796 O'Brien & Gere. 1988. Remedial Investigation Report - Crab Orchard National Wildlife Refine. Figure 12-1.
797 DPRA Document No. 00018887. Letter from Richard Boice to Dick Ruelle of USFWS regarding Crab Orchard
Lake RI/FS, dated February 18, 1987. The letter reports that the data for the following constituents are not useable:
2-butanone, vinyl acetate, 4-methyl-2-pentanone, aniline, bis(2-chloro-isopropyl)ether, 4-chloroaniline, 2-nitro-
sodiphenylamine, benzidine, di-n-octyl-phthalate, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, dibenz(a,h)anthracene,
cyanide, Ag, As, Be, Cd, Cu, Ni, Pb, Se, Zn, and Hg.
798 O'Brien & Gere. 1988. Remedial Investigation Report - Crab Orchard National Wildlife Refuie. Page 13-1.
79 9 DPRA Document No. 000 1 8887. Letter from Richard Boice to Dick Ruelle of USFWS regarding Crab Orchard
Lake RI/FS, dated February 18, 1987. The letter reports that the data for the following constituents are not useable:
2-butanone, vinyl acetate, 4-methyl-2-pentanone, aniline, bis(2-chloro-isopropyl)ether, 4-chloroaniline, 2-nitro-
sodiphenylamine, benzidine, di-n-octyl-phthalate, benzo(a)pyrene, indeno(l,2,3-cd)pyrene, dibenz(a,h)anthracene,
cyanide, Ag, As, Be, Cd, Cu, Ni, Pb, Se, Zn, and Hg.
800 See Table 1-11 of this report for Refuge background soil values used for the PA.
801 O'Brien & Gere, 1988. Remedial Investigation Report - Crab Orchard National Wildlife Refuge. Figure 12-1.
802 O'Brien & Gere, 1988. Remedial Investigation Report - Crab Orchard National Wildlife Refuge. Page 14-1.
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803 ~ .

not useable. Results reported here are estimated.80 3 In the surface water sample, barium (0.09
mg/L) exceeded USEPA ECOTOX.

Woodward Clyde Consultants, 1996

In the Federal Facilities Agreement (FFA) for the Refuge Sites 7, 7A, and 8 were included as
part of the Miscellaneous Areas Operable Unit (MISCA OU). An RI for the MISCA OU was
completed in 1996.804 The results from the 1996 RI are summarized below.

Site 7--D Area Southeast Drainage Channel

One composite/discrete soil sample pair was collected from the same drainageway sampled
during the 1988 RI. The discrete sample was collected from a depth of 1.9 ft below ground
surface (bgs) and analyzed for the Comprehensive Environmental Response Compensation and
Liability Act of 1980 (CERCLA) Target Compound List (TCL) volatile organic compounds
(VOCs). The composite sample was taken over the depth interval from 1.7 to 1.8 ft bgs and
analyzed for the CERCLA Target Analyte List (TAL) inorganics and TCL organics (except
VOCs), and explosives. No organic compounds were detected, and all inorganic detections were
with the background range for the Refuge. The 1996 RI concluded that no further investigations
were necessary at this site.805

Site 7A--D Area North Lawn

Magnetometer and electromagnetic surveys did not detect anomalies suggestive of buried
metallic objects.

Four composite/discrete soil sample pairs were collected during the 1988 RI. The discrete
samples were analyzed for the CERCLA TCL VOCs. The composite samples were analyzed for
the CERCLA TAL inorganics and TCL organics (except VOCs), and explosives. No organic
compounds were detected, and all inorganic detections were with the background range for the
Refuge. The 1996 RI concluded that no further investigations were necessary at this site.806

Site 8--D Area Southwest Drainage Channel

Samples collected during the 1996 RI were analyzed for explosives and for the CERCLA TAL
inorganics and TCL organics. No preliminary levels of concern (PLCs) were exceeded for any
constituents. Acetone (70 ug/kg and 200 mg/kg) was the only organic compound detected, and

803 DPRA Document No. 0001 8887. Letter from Richard Boice to Dick Ruelle of USFWS regarding Crab Orchard
Lake RI/FS, dated February 18, 1987. The letter reports that the data for the following constituents are not useable:
2-butanone, vinyl acetate, 4-methyl-2-pentanone, aniline, bis(2-chloro-isopropyl)ether, 4-chloroaniline, 2-nitro-
sodiphenylamine, benzidine, di-n-octyl-phthalate, benzo(a)pyrene, indeno( I ,2,3-c,d)pyrene, dibenz(a,h)anthracene,
cyanide, Ag, As, Be, Cd, Cu, Ni, Pb, Se, Zn, and Hg.
804 Woodward-Clyde Consultants, 1996, Remedial Investigation Report-Miscellaneous Areas Operable Unit, Crab
Orchard National Wildlife Refuge. Marion, Illinois.
805 Woodward-Clyde Consultants, 1996, Remedial Investigation Report-Miscellaneous Areas Operable Unit, Crab
Orchard National Wildlife Refuge, Marion, Illinois. pages 5-5, 5-6 and page ES-ii.
806 Woodward-Clyde Consultants, 1996, Remedial Investigation Report-Miscellaneous Areas Operable Unit. Crab
Orchard National Wildlife Refuge, Marion, Illinois, pages 5-6 and page ES-ii.
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all metals detected were within Refuge background levels. The 1996 RI concluded that no
further investigations were necessary at this site.807

USEPA Sampling, 1998

USEPA sample locations in Area 2D are shown in Figures 4-4, 4-5, and 4-6. The results for all
detected constituents are listed in Table 4-1A.

USEPA collected two samples from the original site AUS-0005 (Area 2D-Detonator Load
Line), AUS 5-01 and 5-02. The following SVOC compounds were detected at the site above
either USEPA SSLs and/or CSOQGs: indeno[1,2,3-cd]pyrene (1.3 mg/kg),
dibenz~a,h]anthracene (1.0 mg/kg), benzo[k]fluoranthene (1.5 mg/kg), benzo[a]anthracene (0.15
mg/kg), benzo[b]fluoranthene (1.5 mg/kg), and benzo[a]pyrene (0.5 mg/kg). Barium (170
mg/kg) and mercury (0.11 mg/kg) were detected above USEPA SSLs and Refuge background
levels.80 8 Zinc (170 mg/kg) was above New Dutchlist Soil Optimum Level (DSOL) and Refuge
background level.

USEPA collected five samples (AUS 7-01 through AUS 7-05) from AUS-0007 (Tested
Pyrotechnic Devices in Areas 2D, 2B and 2F). The following SVOC compounds were detected
at the site above either USEPA SSLs and/or CSOQGs: benzo[b]fluoranthene (85 mg/kg),
benzo[a]anthracene (58 mg/kg), benzo[a]pyrene (50 mg/kg), naphthalene (1.1 mg/kg),
phenanthrene (110 mg/kg), carbazole (17 mg/kg), pyrene (120 mg/kg), chrysene (68 mg/kg),
benzo[kJfluoranthene (32 mg/kg), indeno[1,2,3-cd]pyrene (24 mg/kg), and dibenz[a,h]anthracene
(6.4 mg/kg). Total polynuclear aromatic hydrocarbons (PAHs) also exceeded DSOLs. Arsenic
(110 mg/kg), barium (20,000 mg/kg), beryllium (2.2 mg/kg), nickel (31 mg/kg), mercury (0.10
mg/kg), and cadmium (6.7 mg/kg) exceeded USEPA SSLs and Refuge background levels.809

Lead (2400 mg/kg), copper (1900mg/kg), cobalt (55 mg/kg), and zinc (440 mg/kg) exceeded
DSOLs and Refuge background levels. Chromium (94 mg/kg) exceeded CSOQGs and Refuge
background levels.

4.1.4 Observations During Site Visit

Several drainage ditches were observed throughout the area during the site reconnaissance. In
general, most of the northern and southern portions and the entire western portion of Area 2D
drain off site to the northwest and southwest via drainage ditches. The eastern portions of Area
2D generally drain off site to the east via drainage ditches.

Earthen berms surround several of the buildings in this area. It assumed that they are used to
protect the rest of the area from possible explosions.

807 Woodward-Clyde Consultants, 1996, Remedial Investigation Report-Miscellaneous Areas Operable Unit, Crab
Orchard National Wildlife Refuge, Marion, Illinois, pages 5-6 and page ES-ii.
'og See Table 2-6 of this report for Refuge background soil values used for the PA.
809 See Table 2-6 of this report for Refuge background soil values used for the PA.
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4.1.5 Recommendations Based on Preliminary Assessment

Based on the historic search, all potential releases from Area 2D have not been previously
addressed. The only previous CERCLA-related investigation at Area 2D was the sampling done
by USEPA in 1998. Based on the lack of previous investigation and the exceedances of
Preliminary Assessment (PA) screening levels in the USEPA 1998 results, Area 2D (AUS-
OA2D) was included in the SI.

4.2 SITE INVESTIGATION INFORMATION

URS conducted a Site Investigation at AUS-OA2D from March 22 through May 17, 2000. The
rationale for sample locations, media, and analytes is presented in the Field Sampling Plan
(FSP) 810 for the AUS OU PA/SI. Since the time the FSP was prepared, additional information
has become available, and the historic discussion (Section 4.1) 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 Figures 4-4, 4-5, and 4-6. Survey coordinates for all
sample locations in Area 2D are listed in Table 4-2. Table 4-4 lists the sample locations and the
matrix sampled at that location. All samples are soil samples unless otherwise noted.
Groundwater samples were taken from all monitoring wells installed.

4.2.1 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
4.1.2.2 of this report.

Building D-1-1

Sample OA2D-002 was located next to the foundation of former lOP Building D-1-1. During the
IOP era, tetryl was unloaded at this building for storage. One former UMC employee reported
that the building pad was used for burning. There is the possibility of explosives, metals,
perchlorates and solvent contamination at this location. Solvents and/or oils may have been used
to transport the explosives and aid in the burning process.

Sample OA2D-016 is located in a drainage ditch to the west of this building, which is likely to
receive drainage from the area surrounding Building D-1-1.

All samples were collected in accordance with the tables in the Field Sampling Plan with the
following exception:

* AUS-OA2D-016-SD-OX Dioxins were not analyzed for at this location as planned.

.lo 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 Superfhnd
Site, Marion, Illinois (Williamson County), prepared by URS Corporation.

U R S This Final PA/SI Report is identical to the "Drafi-Final" Report issued in September 2001. 4-70



SEOTIONFOUR Area 20 IAUS-OA211

Building D-1-4

Samples OA2D-003 and OA2D-004 were located on the south and north sides of Building D-1-4,
respectively. During the IOP, this building was used as a Tetryl Pelleting Building. This
building may also have been used by UMC in the production of high explosives, along with
Buildings D-1-2 and D-1-3. Baratol (TNT and barium) was reportedly used in Building D-1-4.
Olin used this building for some explosive storage and for an operation involving PBX.
Plasticizers and solvents may have also been used in this building.

Building D-1-6

Samples OA2D-005 and OA2D-006 were located on either side (west and east sides, respectively)
of Building D-1-6, which was an IOP Loading Building. Both tetryl and a lead azide mix were
loaded in this building. UMC used this building for the blending and loading of spotter rounds
and smoke markers, which may have used toluene, methyl ethyl ketone, and acetone. An area of
dark-toned surface discoloration was observed in the 1965 aerial photograph, along the eastern
side of Building D-1-6. This area may have been the result of a liquid release or of precipitation.
Sample OA2D-006 was placed in the location of the former surficially discolored area. Olin had
curing, pressing and loading operations for explosives, solid propellants and pyrotechnics in this
building. They also cast Lance propellant grains in this building which involved the use of
nitroglycerin. Other potential chemicals of concern in this building are explosives, metals,
perchlorates, solvents, and binders (possibly MOCA).

Building D-1-7

Samples OA2D-007 and OA2D-008 were located on either side (west and east sides, respectively)
of Building D-1-7. During the IOP, Building D- 1-7 was used as a Loading Building. Both tetryl
and a lead azide mix were loaded in this building. UMC used this building for the loading and
pressing of photo flash rounds and smoke markers, which may have used toluene, methyl ethyl
ketone, and acetone. Olin had curing, pressing and loading operations for explosives, solid
propellants and pyrotechnics in this building. They also loaded propellant for the LAW system
in this building and cast Lance propellant grains in this building, which involved the use of
nitroglycerin. Other potential chemicals of concern in this building are explosives, metals,
perchlorates, solvents, and binders (possibly MOCA). Also during Olin's tenure at the site,
Building D- 1-7 contained a 20 mm fuse manufacturing operation.

Building D-1-8

Samples OA2D-009 and OA2D-010 were located on either side (west and east sides, respectively)
of Building D-1-8. During the IOP, Building D-1-8 was used as a Loading Building. Both tetryl
and a lead azide mix were loaded in this building. UMC used this building for the final assembly
of the photo flash rounds and smoke markers. Olin had curing, pressing and loading operations
for explosives, solid propellants and pyrotechnics in this building. Propellants for the Lance
Missile System were also reportedly cast and cured, and then shaped, sized, and loaded in
Building D-1-8 by Olin. This work included the use of presses, band saws, lathes, and glues for
the sizing, shaping, and gluing of the Lance propellant grains. Potential chemicals of concern in
this building are explosives, metals, perchlorates, solvents, and binders (possibly MOCA).
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Acetone and other solvents were used in this building, and they were stored in 55-gallon drums
outside the building. Olin has also maintained x-ray facilities in this building.

Finally, there were two sumps located outside this building which may have resulted in
contamination of the area surrounding the sumps (Figure 4-2). Monitoring Wells OA2D-WO1
and OA2D-W02 were each located next to one of the two sumps (northernmost and southernmost
sumps, respectively), to evaluate the possibility of groundwater contamination in this area,
resulting from either overflow or cleaning of the sump.

Building D-1-11

Samples OA2D-0 I1 and OA2D-012 were collected from next to Building D-1-1 1 (northwest and
southeast of building, respectively). UMC used this building and some of their work involved
the use of RDX, HMX, HBX, and cast TNT. During Olin's tenure at the site, Building D-1-1 1
housed the pelletizing of high explosive igniter (HEI) mixes. In 1988, soil from near this
building ignited during excavation, suggesting the potential for white phosphorus contamination.
Potential chemicals of concern in this area are metals, binders, solvents, perchlorates, and
explosives. Sample OA2D3-013 was collected from a drainage ditch that appears to have received
drainage from the area surrounding this building, as well as Buildings D-1-12 and D-l-13.

Monitoring well OA2D-W03 was installed near the northeast corner of Building D-1-1 1, near an
entrance to the building.

Building D-1-12

Sample OA2D-045 was collected from the northeast side of Building D-1-12. A chemical leak of
a solvent mixture, occurred in Building D-1-12 in 1986. The leaking chemical was a solvent
degreaser believed to contain HE/HEI mixes. The solvent mixture was eventually contained but
not before the spill impacted the grounds outside of the building.

lOP Building D-1-17

Sample OA2D-017 was located right outside the entrance to IOP Building D-1-17. During the
IOP, Building D-1-17 was used as an Azide Napkin Preparation Building. There is the
possibility of lead contamination outside this building from spillage of the liquids that the lead
azide was packed in for shipping. This building was razed prior to 1960, and another was built
in its place sometime between 1971 and 1980.

Samples OA2D-038 and OA2D-039 were located in drainage ditches nearby IOP Building D-1-17
that would likely have received drainage from the area surrounding this building.

IOP Building D-1-18 (Olin Building D-1-44)

Sample OA2D-023 was collected from near the entrance to Olin Building D-1-44 (IOP Building
D-1-18). During the IOP, this building was used as an Azide Dry House. This building was
razed sometime prior to 1960, and Olin constructed a Mix Building in this location sometime
between 1965 and 1971. Propellants, igniter, and booster mixes were mixed in this building.
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There is a sump along the south side of the building, which collected waters, as well as, process
and cleaning solvents (Figure 4-2). Monitoring well OA2D-W05 was located next to this sump
to detect contamination in the groundwater resulting from overflow or cleaning of the sump.

IOP Building D-1-24 (Olin Building D-1-46)

IOP Building D-1-24, a Dry Azide Rest House, was razed prior to 1960. Between 1960 and
1965 Olin built Building D-1-46 at the same location and used this building for curing and for
nitroglycerin casting of Lance propellant grains.

There was a sump along the east side of the building that collected wash waters, as well as,
process and cleaning solvents (Figure 4-2). Monitoring well OA2D-W04 was located next to this
sump to evaluate contamination in the groundwater resulting from overflow or cleaning of the
sump.

Building D-1-25

Samples OA2D-024 and OA2D-025 were located next to Building D-1-25, an Azide Preparation
Building, on the north and south ends of the building, respectively. Both samples were located
near entrances to the building. It is presumed that the lead azide was mixed with other priming
compound constituents in this building. There was a sump on the south side of this building that
collected wash waters, as well as, process and cleaning solvents (Figure 4-2). Sample OA2D-025
was also located next to the sump.

Building D-1-27

Samples OA2D-026 and OA2D-027 were located next to Building D- 1-27, on the north and south
ends of the building, respectively. Both samples were located next to entrances to the building.
During Olin's tenure, N.G. casting of Lance propellant grains took place in Building D-1-27.
Acetone was used to clean metals parts in this building, and the wastes from this building were
burned in burn pits.

Building D-1-32IBurn Pad

Samples OA2D-028 (in drainageway) and OA2D-035 were located next to former Building D-1-
32, on the north and south sides respectively. This building was formerly used to store lead
azide, prior to drying. Later, after the building was razed, the foundation of the former building
was used as a burn pad. Waste burned at these pads consisted mainly of components from
UMC's fuse train and pyrotechnic production operations. Some of the chemicals involved
included lead azide, lead styphnate, red phosphorus, linseed oil, perchlorates, and other
chemicals (see Table 3-3).

To the east of former Building D--1-32, a lightly mottled area, which appears to have been
impacted by human activities, was observed in historical aerial photographs. A crescent-shaped
berm was later also observed in this same area. Sample OA2D-036 was located in this area.

There was also a man-made lagoon or impoundment located along a creek that was observed to
the northeast of this crescent-shaped berm in historical aerial photographs. Sample locations
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OA2D-014 and OA2D-044 were both in this creek, in the area of the possible former man-made
lagoon or impoundment. Sample OA2D-044 includes a soil and a surface water sample. This
lagoon or impoundment is no longer present on site. Its previous location is currently marked by
a drainageway and the samples were collected from this drainageway.

Building D-1-35

Sample OA2D-00 1 was collected from next to Building D-1-35 that was originally an IOP
Change House for Area 2D. During Olin's tenure at the site, both welding and x-ray facilities
were located in this building.

Olin Building D-1-43

Olin Building D-1-43 was used for nitroglycerin casting, to mix propellants, and to mix igniter
and booster mixes. This building had a sump that was located along the south side of the
building. Monitoring well OA2D-W06 was placed next to this sump to determine if sump
overflowing or sump cleaning activities has impacted the groundwater. Sample location OA2D-
034 was located in an area just southwest of the sump, which may have received overflow from
the sump and may have received drainage from the area surrounding Olin Building D-1-43.

Building D-1-47

Building D-1-47 was used to mix propellants, igniter, and booster mixes. This building had a
sump that was located along the north side of the building. Sample OA2D3-022 was placed next
to this sump to determine if sump overflowing or sump cleaning activities have impacted the
soils near this sump. Sample OA2D-033 was located in an area just south of the building, that
may have received overflow from the sump and may have received drainage from the area
surrounding Building D- 1-47.

Building D-1-56

The use of this building was not identified in Olin-supplied information. Based on its proximity
to Buildings D-1-57 and D-1-58, it is assumed that this building was also used in the LUU-IOB
smoke candles operations. Sample OA2D-018 was located near the entrance to this building.

All samples were collected in accordance to the tables in the Field Sampling Plan with the
following exception:

AUS-OA2D3-018-SS-OX The FSP did not plan for the analysis of dioxins for this sample,
however, they were added in the field.

Building D-1-57

Building D-1-57 was used for screening and mixing operations for smoke candles (LUU-1OB).
Sample OA2D-0 19 was located near the entrance to this building.
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Building D-1-58/Bermed AST Area

Building D-1-58 was used for screening and mixing operations for smoke candles (LUU-1OB).
Sample OA2D-020 was located near the entrance to this building. The soil in this area may have
also been impacted by the 1979 oil spill that occurred in this area. This oil spill apparently
drained to a nearby ditch, where there was standing oil in the ditch that was either pumped out or
soaked up with straw. This ditch is located to the south of this building and sample OA2D-021
was collected from this ditch.

Building D-1-60

Sample OA2D-004 is located immediately east of Building D-1-60.

Building D-1-72

An Olin document indicates this building was likely contaminated with nitroglycerin. Sample
OA2D-026 was located to the north of Building D-1-72.

Building D-1-86

Sample location OA2D-027 was located to the northwest of former Building D-1-86.

Building D-1-90

Olin built Building D-1-90 sometime after 1980. Sample OA2D-016 was located in a drainage
ditch north of this building. This ditch likely receives drainage from the area surrounding this
building and from the area of a possible former burn pad (former Building D-l-l). During 1988,
Building D-l-90 contained both High Explosive Detonation Product (HEDP) projectiles and
trichloroethane, and it was also used as a flammable storage building. In 1993, this building was
used as a 90-day hazardous waste accumulation area. Sample OA2D-0 15 is northeast of Building
D- 1-90 in a drainage ditch that flows to the northwest and appears to receive drainage from the
northwesternmost portion of Area 2D.

Possible Chemical Dumping Area

A three-acre lawn where barrels of chemicals were rumored to have been dumped is located to
the northwest of Building D--1-35. This area was previously investigated in the 1988 RI and the
1996 MISCA OU RI and was recommended for no further action (see discussions above). It
would not have been sampled except for two scarred areas identified in this area in the 1960
aerial photographs. Also observed in the 1960 photograph was a drainage ditch, which contained
light-toned sediments, that appears to have received drainage from the southernmost scarred
area. One sample (OA2D-037) was collected from this drainage ditch.

Magnetometer Survey Area

A magnetometer survey was done in the open area to the east of Building D-1-75. This area was
rumored to have received surplus waste during World War II. No previous investigation has
been done in this area to either confirm or deny this information. Sample OA2D-03 1 was placed
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in this area in the location of a slightly depressed area (potential for buried material in this
location).

Miscellaneous Area 2D Drainage

Six samples were located in drainage ditches that receive drainage from the southwesternmost
portion of Area 2D. These samples are: OA2D-029, OA2D-030, OA2D-032, OA2D-040, OA2D-
041, OA2D-042 and OA2D-043. Sample OA2D-043 is located in a west-flowing drainage ditch
on south side of the Service Road, just south of Building D-1-43. Sample OA2D-030 is in a
south-flowing drainage ditch on the east side of the Service Road, southeast of Building D-1-48.
Samples OA2D-041 and OA2D-042 were located in two separate south-flowing drainage ditches
on the south side of the Service Road, to the south of Building D-1-44. Sample OA2D-029 is
located in a west flowing drainage ditch, which appears to receive drainage from all of the above
mentioned drainage ditches, on the south side of the Service Road. Finally, sample OA2D-032
appears to receive drainage from the area surrounding former IOP Buildings D-lI -15, D--1-16 and
D-1-17.

Sample OA2D-040 was collected from a west-flowing drainage ditch that appears to originate to
the southwest of Building D-1-56 and to the east of former Building D-1-17. This ditch may
have received drainage from the area surrounding these two buildings.

4.2.2 Field Results

4.2.2.1 Site Conditions

4.2.2.1.1 Geologic Conditions

There were six monitoring wells installed at this site, as shown in Figure 4-6. Geologic cross-
sections are shown in Figures 4-7 and 4-8. The wells extended to depths ranging from 19 to 20 ft
bgs. Copies of the boring logs and monitoring well construction diagrams are included in
Appendices A and B, respectively.

As shown in Figures 4-7 and 4-8, a two-inch to 1-ft thick layer of topsoil overlies most of the
site. In Well OA2D-W04 the six-inch fill material layer contains gravel as does the first 5.5
inches of the loess layer. Beneath the fill is a 9 to 13.5 ft layer of low plastic silty clay loess,
which overlies glacial till. In all wells except OA2D-W05 and OA2D-W03 the glacial till consists
of 3.5 to 6 ft of silty clay with gravel. In Well OA2D-W03, till was described as sandy clay with
gravel, and in Well OA2D-WO the till is high plasticity clay with gravel. In Well OA2D-W05
there is four-inch sandy clay layer within the till. In Wells OA2D-WO1 and OA2D-W04 the
glacial till overlies shale, and in WellsOA2D-W02, OA2D-W03, and OA2D-W06, the glacial till
overlies high plastic clay. This high plastic clay may be residual material derived from the shale.

4.221.2 Hydrogeologic Conditions

At AUS-OA2D groundwater was encountered in all six soil borings during drilling at depths
ranging from 7-ft bgs at Well OA2D-WOI, to 14.5 ft bgs, at Well OA2D-W04. Depths at which
groundwater was encountered during drilling are shown in Figures 4-7 and 4-8.
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Figure 3-8 is a groundwater contour map of Area 2 based on data from the eighteen monitoring
wells installed at Area 2, obtained during October 2000. Table 3-7 presents the groundwater
elevations measured in the Area 2 wells in May, July, September, and October 2000. As shown
in the groundwater contour map, the overall flow direction of the groundwater appears to be
toward Crab Orchard Lake (to the south-southwest). Slug tests were performed on each of the
six wells that were installed within Area 2D during the AUS OU investigation, resulting in
hydraulic conductivity values that ranged from 2.511E-07 to 2.09E-05 centimeters per second
(cm/sec). Slug test results are presented in Table 4-3. 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)
620.21 0(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 of the 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 11. 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.

4.2.2.1.3 Hydrologic Conditions

Area 2D is on a gently sloping ridge near Crab Orchard Lake (Figure 3-1). The area was leveled
as part of the IOP construction and drainage ditches were built along roadways. These ditches
flow to natural drainageways located to the east, northwest and southwest (Figure 3-1). There
are no permanent water bodies on the site.

4.2.2.2 Chemical Results

The sample analytical results are summarized in the following tables:

* Table 4-5 - soil samples results,
* Table 4-6 - groundwater results, and
* Table 4-7 - surface water samples results.

These tables list all the chemicals detected in Area 2D during this investigation, along with the
frequency and range of detections. Tabulated results of all analyses are included in the Quality
Control Summary Report.

Sample results are presented on the following figures:

* Figure 4-4 - organic results for soil samples,
* Figure 4-5 - inorganic results for soil samples, and
• Figure 4-6 - all results for surface water and groundwater samples at this site.

4.3 SCREENING RISK ASSESSMENT

Results of the screening are presented in Tables 4-8 through 4-12 as follows:
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Table 4-8-human health risk screening for soils,
Table 4-9-human health risk screening for groundwater,

* Table 4-10-human health risk screening for surface water,
* Table 4-1 1--ecological risk screening for soils, and
* Table 4-12-ecological risk screening for surface water.

Each table lists the maximum detected concentration for each constituent analyzed at AUS-
OA2D. 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 4-4 through 4-6, 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.

Tetrachlorodibenzo-p-Dioxin (TCDD) equivalent results for Area 2D are not shown in the
screening tables. They are instead included in Table 4-13, and are discussed in the following
human health and ecological risk sections.

Tables 4-14 (human health risk) and 4-15 (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 4-14) and COPECs (Table 4-15) are shaded in the tables.

4.3.1 Human Health Risk

4.3.1.1 Soil

Human health screening results for soil samples are presented in Table 4-8. For carcinogens, a
cancer risk was calculated using the USEPA Region 9 Industrial Soil PRGs as screening values.
Calculating a ratio of the maximum detected concentrations, or the maximum reporting limits, to
their appropriate screening values derived the cancer risk. These ratios were then multiplied by 1
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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 (DAF=1), the Illinois 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.

Dioxin/furan congener concentrations were converted to 2,3,7,8-TCDD equivalents, for
comparison against a 2,3,7,8-TCDD screening value. A toxic equivalency (TEQ) was calculated
for each dioxin/furan congener by multiplying a congener-specific toxic equivalency factor
(TEF) value by the congener's observed concentration. The TEQs for all congeners in a sample
were summed. The summed TEQ values were then compared to the 2,3,7,8-TCDD screening
value of 1 ppb. Refer to Table 4-13.

There were six soil samples analyzed for dioxin/furan congeners with detections noted in all six.
However, none of the TEQ values calculated for the congeners exceeded the 2,3,7,8-TCDD
screening level of one ug/kg. Therefore, none of the dioxin/furan congeners detected within
Area 2D are judged to pose potential risk to human health.

4.3.1.2 Groundwater

Human health screening results for groundwater are presented in Table 4-9. The maximum
groundwater concentrations from Area 2D were screened against MCLs and Illinois Class I
groundwater standards. This may be conservative, since the groundwater at this site may be
Illinois Class II.

. 4.3.1.3 Surface Water

Human health risk screening results for chemicals in surface water at Area 2D are presented in
Table 4-10. The maximum concentrations from Area 2D were screened against the Illinois EPA
General Use Surface Water Quality Criteria - Human Health.

4.3.2 Ecological Risk

4.3.2.1 Soil

Ecological screening results for soil samples are presented in Table 4-1 1. Soil screening
concentrations for direct exposures were developed using toxicity reference values (TRVs)
derived from several sources, including the following:

* USEPA (2000)811
• Environment Canada (1995)812
* Talmage et al (1999)813

s" USEPA. 2000. Ecological Soil Screening Level Guidance (Draft). USEPA Office of Emergency and Remedial
Response, Washington, DC.
812 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.
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* Efroymson et al. (1997a, 1997b)814

* CCME (1999)815

* MHSPE (1994)81
* 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)817 used a log K0w 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 K0w 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.

Direct exposure screening concentrations in soils were available for 2,3,7,8-TCDD, but not for
other dioxin/furan congeners. Therefore, the potential for direct exposure effects were only
screened in conjunction with 2,3,7,8-TCDD (Table 4-11). Based on the screening results in
Table 4-11, 2,3,7,8-TCDD is not a concern relative to direct exposures, but is a potential
bioaccumulative concern. Other congeners, if detected, were retained as potentially
bioaccumulative COPECs. Results of the dioxin/furan analyses are presented in Table 4-13.
Congeners detected are summarized below:

813 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.

t14 Efroymson, R.A., M.E. Will, G.W. Suter 11, 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/ER/TM-126/R2.
815 Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.
816 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.
817 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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Dioxins/Furans Detected in Soils (AUS-OA2D)

2,3,7,8-TCDD 2,3,7,8-TCDF

l,2,3,7,8-PeCDD l,2,3,7,8-PeCDF

1,2,3,4,7,8-HxCDD 2,3,4,7,8-PeCDF

1,2,3,6,7,8-HxCDD 1 ,2,3,4,7,8-HxCDF

l,2,3,7,8,9-HxCDD l,2,3,6,7,8-HxCDF

l,2,3,4,6,7,8-HpCDD 2,3,4,6,7,8-HxCDF

OCDD 1,2,3,7,8,9-1IxCDF

I ,2,3,4,6,7,8-HpCDF

1 ,2,3,4,7,8,9-1IpCDF

OCDF

Each of these congeners is retained as a COPEC (note the individual congeners are not included
in the COPEC summary of Table 4-15).

4.3.2.2 Surface Water

Ecological screening results for surface water samples are presented in Table 4-12. 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)818

* EcoTox (USEPA 1996)819

* USEPA Region IV Freshwater Screening Values (1999b)820

. Maximum Acceptable Toxicant Concentrations (MATCs) or lowest observed effect
concentrations (LOECs) obtained from the USEPA Assessment Tools for the Evaluation of
Risk database (ASTER 2000)821

* 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

... USEPA. 1999a. National Recommended Water Quality Criteria--Correction. Office of Water. EPA 822-Z-99-
001, April.
81 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.
820USEPA. 1999b. Region IV Ecological Risk Assessment Bulletins - Supplement to RAGS. Available at
http://www.epa.gov/region4/waste/oftecser/ecolbul.htm.
821 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 4.3.2.1.

4.4 SCIENTIFIC MANAGEMENT DECISION POINT

An RI is recommended for Site AUS-OA2D, 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 "D1" on the COPC list, Table 4-14; and on the COPEC list,
Table 4-15. The only COPC in this category is selenium in soil. COPECs coded with a "D1" in
Table 4-15 include selenium in surface water, and manganese, selenium and vanadium in soil.
All other COPCs/COPECs listed on these tables should be investigated 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 4-16.

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.
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TABLE 4-1
AREA 2D OPERATORS/LESSEES AND BUILDING USES

Building Number Year Operator/Lessee Product Line or Use

Building D-1-1 1942-1945 SWDC/War Dep't Tetryl Service Magazine
1953-1962 UMC Possible use as burn pad

Building D-1-2 1942-1945 SWDC/War Dep't Tool Room Building/Tetryl Screen & Blend
Building

1953-1962 UMC High explosives production _ _

?-Current Olin/Primex/GDO&TS Unknown (unspecified storage for Primex)
Building D- 1-3 1942-1945 SWDC/War Dep't Heater House

1953-1962 UMC High explosives production
?-Current OlinIPrimex/GDO&TS Unknown, Olin - black powder (1970), unspecified

storage for Primex
Building D-1-4 1942-1945 SWDC/War Dep't Tetryl Pelleting Building

1953-1962 UMC High explosives production and baratol
manufacturing; black powder blended and pressed

?- 1997 Olin Storage (1975); plastic bonded explosive mixing or
use research and development of propellants
(1985)

1997-2001 Primex/GDO&TS Unknown, unspecified manufacturing for Primex
loP Building D-1-5 1942-1945 SWDC/War Dep't Tetryl Pellet Magazine

1953-? UMC Photoflash blending and loading (1950s)
Olin Building D- 1-5 ?-1997 Olin Explosive waste storage (1987)

1997-2001 Primex Unspecified storage
2001 GDO&TS UnknownO Building D-1-6 1942-1945 SWDC/War Dep't Detonator loading
1953-1962 UMC Blending and loading of spotter rounds and smoke

markers; blending and assembly of photoflash
shells; manufacturing of hiburst-signal; assembly
of parachute flares; manufacturing of photoflash
and minuteman

?- 1997 Olin Gas generator production; jet starter production
propellant curing, pressing, and loading operations;
MXU 4A/A and sidewinder production

1997-2001 Primex Unspecified manufacturing/90-day hazardous
waste accumulation area

2001 GDO&TS Unknown
Building D-] -7 1942-1945 SWDC/War Dep't Detonator Loading

1953-1962 UMC Loading and pressing of smoke markers and photo
flash rounds, loading of photo flash round,
pressing and loading photo flash shells

?-1997 Olin Gas generator production; propellant curing,
pressing and loading; LAW manufacture; M29AI
primer; 1PM assembly; 4A/A igniter assembly;
20mm fuse manufacture; boosters; paveway,
trident and minuteman propellant; building
contained a trichloroethylene degreaser

1997-2001 Primex Unspecified storage/90-day hazardous waste
I________ I___ _ __ __ _ __ _ accumulation area

12001 GDO&TS I ?
Sheet I of 7
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TABLE 4-1

AREA 2D OPERATORS/LESSEES AND BUILDING USES

Building Number Year Operator/Lessee Product Line or Use

Building D-1-8 1942-1945 SWDC/War Dep't Detonator Loading
1953-1962 UMC Final assembly of smoke markers and photo flash

rounds; assembly of photoflash shells, lead
styphnate and lead azide milling; navy float signal
and navy practice bomb assembly; MC-935
actuator, MC936 switch, and delay switch loading
and assembly

?-1997 Olin Gas generator production; explosive waste storage;
propellant curing, pressing and loading; lance
propellant lathing, sawing, and binding;
manufacture of minuteman generator; 90-day
hazardous waste accumulation point; machining of
ammonium nitrate propellants; pressing and
machining of N-28 propellant for sidewinder and
paveway gas generators, X-ray operations

1997-2001 Primex Unspecified storage/90-day hazardous waste
accumulation area

2001 GDO&TS Unknown
LOP Building D-1:-9 1942-1945 SWDC/War Dep't Office
Olin Building D-l-9 ?-1997 Olin Reported use of MOCA in this building

1997-2001 Primex Unspecified storage
2001 GDO&TS

Building D-1-10 1942-1945 SWDC/War Dep't Detonator Rest House
1953-1962 UMC Candle curing for the navy float signal 1s
?-1997 Olin Pressing activities: Comp A-4, HEI, aluminum,

graphite (1980)
1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building D-1-1 1 1942-1945 SWDC/War Dep't Detonator Rumbling Building
1953-1962 UNMC Explosive production using RDX, HMX, HBX,

and cast TNT; manufacture of delay mixes and
igniter mixes

?-1997 Olin Propellant storage; HEI pelletizing
1997-2001 Primex Unspecified manufacturing
2001 GDO&TS Unknown

Building D-1-12 1942-1945 SWDC/War Dep't Sawdust Storage Building
1953-1962 UMC Candle curing for the navy float signal (1950s)
?-1997 Olin Degreaser spill in this building
1997-2001 Primex Unspecified manufacturing;
2001 GDO&TS Unknown

Building D-1-13 1942-1945 SWDC/War Dep't Inspection, Packing, and ShippjgBuilding
1953-1962 UMC Uranium fuel rod assembly (I954)
?-1997 Olin Propellant storage (1965)
1997-2001 Primex Unspecified manufacturing; flash-out operations

(1965)
2001 GDO&TS Unknown

lOP Building D-1-14 1942-1945 SWDCIWar Dep't Primer Mix & Azide Magazine
(Building D- 1 -75) 1997-2001 Primex Unspecified storage
_________________ 2001 GDO&TS Unknown
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TABLE 4-1
AREA 2D OPERATORS/LESSEES AND BUILDING USES

Building Number Year Operator/Lessee Product Line or Use

Olin Building D-I-14 7-1997 Olin Explosives stor e (1975)
1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown __

IOP Building D-1-15 1942-1945 SWDC/War Dep't Azide Service Magazine
(Building D-1-69) 1997-2001 Primex Unspecified storage/90-day hazardous waste

accumulation area
._____ 2001 GDO&TS Unknown

Olin Building D-I-1 5 ?-1997 Olin HEI blending (1975)
1997-2001 Primex Unspecified manufacturing

_____.__. _ 2001 GDO&TS Unknown
IOP Building D-1-16 1942-1945 SWDC/War Dep't Heater House
Olin Building D- I -16 ?-1997 Olin Storage of iron powder, aluminum powder, stearate

acid, soda ash, and aluminum stearate (1985)
1997-2001 Primex Unspecified storage
v 2001 GDO& Unknown

IOP Building D-l-17 1942-1945 SWDC/War Dep't Azide Napkin Preparationjqa Bd _ _
Olin Building D- I -17 ?-1997 Olin Building contained a boiler

1997-2001 Primex Structure was either a ramp, hallway, utility
system, or boiler room

2001 Unknown
Building D-1-18 (Building 1942-1945 SWDC/War Dep't _Azide Dry House
D- 1-44) ?-1997 Olin Mixing of propellants, igniter mixes and booster

mixes; explosives (such as igniters) mix building
(1984)

1997-2001 Primex _- . npqcified manufacturing
2001 GDO&TS Unknown

Pxels!P±WD-1-19 1942-1945 SWDC/War Dep't Heater House
Building D-1-20 1942-1945 SWDC/War Dep't Heater House
Building D)-1-21 1942-1945 SWDC/War Dep't Azide Dry House
Building D- 1-22 1942-1945 SWC/War Dep't Heater House
Building D-1-23 1942-1945 SWDC/War Dep't Azide Dry House
Building D-1-24 (Building 1942-1945 SWOC/War Dep't Dry Azide Storage
D- 1 -46) ?- 1997 Olin Drying (curing) fluid ball powder; oven used in

MXU 4A/A process; mixing of Explosives and
Pyrotechnics

1997-2001 Prinex Unspecified manufacturing
2001 GDO&TS Unknown

Building D- 1-25 1942-1945 SWDC/War Dep't Azide Preparation Building
7?-1997 Olin Mix house control room; IB36 storage; igniter

waste pickup; mixing of igniters and washing of
ball powder; pelleting operations; igniter
manufacture

1997-2001 Primex Unspecified manufacturing.,_
2001 GDO&TS Unknown

Building D- 1-26 1942-1945 SWDC/War Dep't Inert Primer Component Preparation House
1953-1962 UMC M-1 12 and M-123 photoflash powder blending
1997-2001 Primex Unspecified manufacturing

.. 2001 GDO&TS Unknown
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TABLE 4-1

AREA 2D OPERATORS/LESSEES AND BUILDING USES

Building Number Year Operator/Lessee Product Line or Use

Building D-1-27 1942-1945 SWDC/War Dep't Fulminate Preparation Building
1953-1962 UMC Loading of the inner shell case of the M-122 and

M-123 photoflash shells (1950s)
?- 1997 Olin Nitroglycerin casting of lance propellant grains

,,_ (1975)f,__ _ _ _
1997-2001 Primex Unspecified manufcturing
2001 GDO&TS Unknown

Building D-1-28 1942-1945 SWDC/War Dep't Fulminate Rest House
IOP Building D- 1 -29 1942-1945 SWDC/War Dep't Fulminate Dry House
Olin Building D- 1-29 1987 Olin 4A/A booster assembly

1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building D-1-30 (Building 1942-1945 SWDC/War Dep't Heater House
D-1-73)
Building D- 1-31 1942-1945 SWDC/War Dep't Inert Primer Components Preparation House
Building D-1-32 1942-1945 SWDC/War Dep't Fulminate Service Magazine

1953-1962 UMC Burn pad (1953)
1964 Olin Burn pad

Building D-1-33 1942-1945 SWDC/War Dep't Heater House
?-1997 Olin Nitroglycerin storage (1975)
1997-2001 Primex U ,nspecified storage .
2001 IGDO&TS Unknown

Bidn D-i-34' 1942-1945 SWDC/War Dep't Fulminate Napkin Preparation Building
?-1997 Olin N.G. solvent storage (1975)
1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building D-I-35 1942-1945 SWDC/War Dept _ Change House
?-1997 Olin Office and cafeteria; metal cleaning, welding, and

X-ray operations; building housed trichlorethane
and trichloroethylene degreasers

1997-2001 Primex Unspecified s
2001 GDO&TS Unknown

Building D-1-36 1942-1945 SWDC/War Dep't Change House . , 
1952 UMC Explosives milling; research and development;

consolidation and pressing of lead azide and lead
_.hnate _ __-

?-1997 Olin Maintenance and engineering (1975)
1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building D- 1 -37 1942-1945 SWDC/War Dep't Building
?- 1997 Olin Offices, loss prevention and medical services;

guard shack
1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building D 1:38,- - 1942-1945 SWDC/War Dep't Boiler House
Building D-1 -39 (in the 1942-1945 SWl:DC/War Dep't Detonator Destruction Building
COC Area)
Building D-1-40 1942-1945 SWDC/War Dep't Condensate Pump House
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TABLE 4-1
AREA 2D OPERATORS/ILESSEES AND BUILDING USES

Building Number Year Operator/Lessee Product Line or Use

Building D-1-41 (Building 1942-1945 SWDC/War Dept Condensate Pump House
D-I-62) ?-1997 Olin Unknown

1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

IOP Building D-1-42 1942-1945 SWDC/War Dep't Condensate Pump House
Olin Building D- 1-42 ?-2001 Olin/Primex Unspecified storage

2001 GDO&TS Unknown
IOP Building 0--1 -43 1942-1945 SWDC/War Dep't Control House
Olin Building D- 1-43 ?-1997 Olin Propellant, boosters and igniter mix house;

nitroglycerin casting of lance propellant grains;
igniter mix house, research and development of
GAP propellant

1997-2001 Primex Unspecified manufacturing
2001 GDO&TS Unknown

Building D-1-45 ?-1997 Olin Unspecified storage
1997-2001 Primex Unspecified manufacturing
2001 GDO&TS Unknown

Building D-1-47 ?-1997 Olin Propellant, booster and igniter mix house (1975);
screening of igniter mixes for MXU 4A/A program

1997-2001 Primex Unspecified manufacturing
.___________ _ .2001 GDO&TS Unknown

Building 0- 1 -48 1975 Olin Igniter control preparation building
1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building D-1-49 ?-1997 Olin Igniter storage building; solvent storage
1997-2001 Primex Unspecified storage/90-day hazardous waste

accumulation area
__ _ __ _ 2001 GDO&TS Unknown

Building D-1-50 ?-1997 Olin Unknown
1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building D-1-51 1965-1997 Olin Unknown
1997-2001 Primex Structure is either a ramp, hallway, utility system,

or boiler room
2001 GDO&TS Unknown

Building D- 1 -52 1965-1997 Olin Unknown
1997-2001 Primex Unspecified manufacturing
2001 GDO&TS Unknown

Building D- I -53 1972-1997 Olin Unknown
1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building D-1 -54 ? Olin Unknown
1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown
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TABLE 4-1
AREA 2D OPERATORS/LESSEES AND BUILDING USES

Building Number Year Operator/Lessee Product Line or Use

Building D-1-55 1965-1997 Olin Unknown
1997-2001 Primex Structure is either a ramp, hallway, utility system,

or boiler room
2001 CGDO&TS Unknown

Building D-1-56 ?-1997 Olin Unknown
1997-2001 Primex Storage
2001 GDO&TS Unknown

Building D-1-57 ?-1997 Olin Screening and mixing operations for smoke candle
mixes (1979)

1997-2001 Primex Unspecified manufacturing
2001 GDO&TS Unknown

Building D-1-58 ?-1997 Olin Screening and mixing operations for smoke candle
mixes (1979)

1997-2001 Primex Unspecified manufacturing
______ 2001 GDO&TS Unknown

Building D-1-59 1980 Olin Unknown
Building D-1-60 ?-1997 Olin Unknown

1997-2001 Primex Storage _ _

2001 GDO&TS Unknown
Building D- I -61 ?-1997 Olin Unknown

1997-2001 Primex Storage of inert materials and surplus equipment
2001 GDO&TS Unknown

Building D- 1-63 1979-1997 Olin Unknown
1997-2001 Primex Storage ___ __
2001 GDO&TSUnknown

Building D-1-64 ?-1997 Olin Unknown
1997-2001 Primex Structure is either a ramp, hallway, utility system,

or boiler room
2001 GDO&TS ?

Building D-1-65 741997 Olin Explosive waste storage (1987)
1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building D- 1 -66 ?-1997 Olin Unknown
1997 - Primex Storage of inert materials and surplus equipment

Building D-1 -67 ?-1997 Olin Unknown
1997 - Primex Storage of inert materials and surplus equipment

Building D-1-68 7 ?-1997 Olin Unknown
1997-2001 Primex Unspecified manufacturinA
2001 GDO&TSUnknown

Building D-1 -70 ?-1997 Olin Unknown
1997 Primex Storage of inert materials and surplus equipment

Building D- I -71 ?1997 Olin Unknown
1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building D-1-72 7-1997 Olin Building had NG contamination
1997-2001 Primex Unspecified manufacturing

.________ ____ 2001 GDO&TS Unknown
Sheet 6 of 7
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TABLE 4-1

AREA 2D OPERATORS/LESSEES AND BUILDING USES

Building Number Year Operator/Lessee Product Line or Use

Building D- 1 -74 ?- 1997 Olin Unknown
1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building D- 1 -76 1984-1997 Olin Unknown
1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building D-1-77 ?-1997 Olin Storage of explosive waste
1997- Primex Unspecified storage

Building D-1-78 1979-1998 Olin/Primex Electrical load center for Building D-1-13
Building D-1-79 1970-? Olin MOCA was used in this Building
Building D-1-80 ? Olin Unknown ____

Building D-l-81 ?-1980 Olin Unknown
Building D-1-82 1978-1997 Olin Unknown

1997-2001 Primex Structure is either a ramp, hallway, utility system,
or boiler room

2001 GDO&TS Unknown
Building D- 1 -83 1980-1997 Olin Unknown

1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building 1D- 1-84 ?- 1997 Olin Unknown
1997-2001 Primex _S_ _

2001 GDO&TSUnknown
Building D-l-85 ? Olin Explosive waste storage (1987)
Building D- 1 -86 1980-? Olin Unknown

?___ __ _ Olin Hazardous waste storage (1982)
Building D-1-87 1980-1997 Olin Unknown

1997-2001 Primex Storage
2001 GDO&TS Unknown

Building D-1-88 1980- Olin Unknown
Building D- 1 -89 198 1-1997 Olin Unknown

1997-? Primex Unknown
Building D-1 -90 7-1997 Olin Contained HEDP projectiles and trichloroethane,

also used as flammable storage building (1988)
1997-2001 Primex Unspecified Manufacturing/90-day hazardous

waste accumulation area
2001 GDO&TS Unknown

Building D- 1 -90A 1997-2001 Primex Unspecified manufacturing
2001 GDO&TS Unknown

Building D-l-91 ?-1997 Olin Heat and treat HEI pellets
1997-2001 Primex Unspecified manufacturing
2001 GDO&TS Unknown

Building D- 1 -92 1983-1997 Olin Humidity control building
1997-2001 Primex Likely humidity control building
2001 GDO&TS Likely humidity control building

Building D-1-93 1983-1997 Olin Humidity control building
1997-2001 Primex Likely humidity control building
2001 GDO&TS Likely humidity control building
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TABLE 4-1A
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Sample ID Constituent (Rsku)

5-1 Anthracene 0.8J
Benzo[a]anthracene 0.1 SJ
Benzo[a]pyrene 0.14J, 0.5J
Benzob]fluoranthene 0.25., 1.51
Benzo[kbfluoranthene 1.5J
Bis(2-Ethylhexyl)phthalate 0. 12J
Chrysene 0.1 7J
Dibenz[ah]anthracene 1.01
Fluoranthene 0.34J, 0.8J
Indeno[ 1 ,2,3-c,d]pyrene I.3J
Phenanthrene 0.21J, 0.7J
Pyrene 0.27J, 0.7J
Aluminum 6,600
Barium 76
Calcium 160,000
Chromium 14
Cobalt 4.7
Copper 23
Iron 11,000
Lead 47
Magnesium 15,000
Manganese 380
Mercury 0.11
Nickel 15
Potassium 800
Sodium 220
Vanadium 14
Zinc 170

5-2 Aluminum 11,000
Barium 170
Beryllium 0.9
Calcium 12,000
Chromium 15
Cobalt 8.9
Copper 20
Iron 20,000
Lead 20
Magnesium 5,000
Manganese 490
Mercur 0.04
Nickel 18
Potassium 1,600
Vanadium 29
Zinc 160

7-1 Benzo[a]pyrene 0.5J
Benzo blfluoranthene 0.64J, 1.7J
Benzo k]fluoranthene 1.7J
Chrysene 0.47J
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TABLE 4-1A
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

0 Sample ID Constituent (m lkg)

7-1 Fluoranthene 0.88J
Pyrene 0.67J
Aluminum 8,800
Arsenic 110
Barium 140
Beryllium 0.5
Calcium 10,000
Chromium 13
Cobalt 5.3
Copper 33
Iron 12,000
Lead 47
Magnesium 2,600
Manganese 990
Nickel 8.6
Potassium 650
Vanadium 24
Zinc 90

7-2 Benzo[ajanthracene 0.3 1J
Benzo[a]pyrene 0.35J
Benzo[b]fluoranthene 0.56
Benzo[g,h,i]perylene 0.25J
Benzo[k]fluoranthene 0.20J0 Bis(2-Ethylhexyl)phthalate 1.30
Chrysene 0.44
Fluoranthene 0.72
Indeno[ 1 ,2,3-cdjpyrene 0.29J
Phenanthrene 0.36J
Pyrene 0.46J
Aluminum 9,500
Arsenic 75
Barium 390
Beryllium 0.5
Calcium 50,000
Chromium 13
Cobalt 8.3
Copper 24
Iron 13,000
Lead 88
Magnesium 3100
Manganese 2300
Nickel 0
Potassium 700
Vanadium 27

Zinc 110
7-3 Anthracene 1.OJ

Benzo[a]anthracene 0.59, 0.8J
Benzo[a]pyrene 0.62,1 .0J

Sheet 2 of 4

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



SECTIONFOUR Area 20 [AUS-OA2D1

TABLE 4-1A
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Sample ID Constituent (mgWkg)

7-3 Benzo[bjfluoranthene 1.00, 2.7J
Benzo[g,h,ilperylene 0.33J, 0.5J
Benzo[k]fluoranthene 0.31 J, 2.7J
Bis(2-Ethylhexyl)phthalate 1.70
Chrvsene 0.76, 0.8J
Dibenz[a,h anthracene 0.8J
Diethylphthalate 1.1
Fluoranthene 1.30, 2.3J
Indeno[ 1 ,2,3-cd]pyrene 0.41 J, 1 .8J
Phenanthrene 0.60, l.5J
Pyrene 0.83J, 1.7J
Aluminum 11,000
Arsenic 25
Barium 180
Beryllium 0.5
Calcium 11,000
Chromium 33
Cobalt 6.4
Copper _ _ 190
Iron 14,000
Lead 1,300
Magnesium 5,600
Manganese 940
Nickel 16
Potassium 590
Vanadium 22
Zinc 310

7-4 Aluminum 10,000
Barium 84
Beryllium 0.4
Calcium 24,000
Chromium 73
Cobalt 4.3
Copper 16
Iron 13,000
Lead 230
Magnesium 6,700
Manganese 350
Mercury 0.10
Nickel 10
Potassium 870
Vanadium 22
Zinc 54

7-5 Acenaphthene 6.10, 1.2J
Anthracene 17.0, 4.2J
Benzo[a anthracene 58g2, 1j4J
Benzo[a9pyrene 501.2, 14J
Benzo[b]fluoranthene 85'2, 32J

Sheet 3 of 4

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



SECTIONFOUR Area 20 IAUS-032fl
TABLE 4-1A

1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY
lResult

Sample ID Constituent '423)

7-5 Benzo[gh,ilperylene 18' 2 12J

Benzo[k]fluoranthene 19.0J, 32J
Carbazole 17.0

Chrysene 68', , 16J
Dibenz[a,hjanthracene 6.4J, 4.7J
Dibenzofuran 3.20
Fluoranthene 140', 343

Fluorene 7.30, 1.4J
Indeno[1,2,3-c,d]pyrene 24' 2, 12.0J
Naphthalene 1.10I
Phenanthrene 1101, 21.03
Pyrene 120', 26J
Aluminum 19,000

Arsenic 54
Barium 20,000
Beryllium 2.2
Cadmium 6.7
Calcium 23,000
Chromium 94
Cobalt 55

Copper 1,900

Iron 18,000
Lead 2,400
Magnesium 5,500
Manganese 670
Mercury 0.07
Nickel 31
Potassium 1,100

Vanadium 20
Zinc 440

Sheet 4 of 4

This sample was noted with a qualifier of "E" replaced manually with a "13"
qualifier. No information was found defining "D" or "E" qualifiers.

The original laboratory result was manually replaced with the number shown
in this table. Refer to USEPA laboratory analysis data sheets for original
result.
Notes:
When two results are shown for one constituent, the first result is the
semivolatile organics analysis data, and the second result is the polyaromatic
hydrocarbons analysis data.
mg/kg = milligrams per kilogram
J = Estimated

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



SECTIONFOUR Area 21 [AUS-OA201
TABLE 4-2

SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-OA20
Sample Ground Surface Top of Casing

Location Northing Easting Elevation Elevation Comments
OA2D-001 387897.5 776088.7 435.04 NA
OA2D-002 387577.3 775682.5 434.12 NA
OA2D-003 387519.0 775933.1 432.86 NA
OA2D-004 387576.2 775946.3 434.25 NA
OA2D-005 387602.9 776044.3 434.47 NA
OA2D-006 387640.8 776138.6 433.92 NA
OA2D-007 387659.6 776191.7 434.10 NA
OA2D-008 387690.9 776297.6 433.79 NA
OA2D-009 387605.7 776337.0 434.49 NA
OA2D-010 387583.7 776461.0 433.32 NA
OA2D-01 1 387595.0 776730.4 433.02 NA
0A2D-012 387517.0 776834.8 432.32 NA
OA2D-013 387352.4 776888.5 431.21 NA
OA2D-014 387293.1 776985.3 426.38 NA
OA2D-015 387671.2 775525.7 428.50 NA
OA2D-016 387618.5 775578.6 431.30 NA
OA2D-017 387246.9 775542.6 434.00 NA
OA2D-018 387348.8 775766.3 434.00 NA
OA2D-019 387316.3 775918.0 434.42 NA
OA2D-020 387315.8 776059.4 435.60 NA
OA2D-021 387182.3 776143.5 431.64 NA
OA21D-022 387200.5 776252.0 434.10 NA
OA2D-023 387044.4 775776.7 437.12 NA
OA2D-024 387060.4 776195.9 434.33 NA
OA2D-025 386977.5 776195.3 434.35 NA
OA2D-026 387074.5 776429.7 434.12 NA
OA2D-027 386991.7 776447.2 434.61 NA
OA2D-028 387038.0 776871.6 434.84 NA
OA2D-029 386767.2 775710.9 425.04 NA
OA2D-030 386970.3 775972.1 426.76 NA
OA2D-031 387399.1 776585.7 436.68 NA
OA2D-032 386902.3 775489.2 428.78 NA
OA2D-033 387137.4 776200.9 434.26 NA
OA2D-034 386946.7 776219.7 431.68 NA
OA2D-035 387003.2 776880.9 433.98 NA
OA2D-036 387084.5 776978.8 429.62 NA
OA2D-037 387709.9 775856.0 430.88 NA
OA2D-038 387264.2 775458.3 431.22 NA
OA2D-039 387350.0 775500.4 431.77 NA
OA2D-040 387293.6 775696.0 431.69 NA
OA2D-041 386894.8 775731.6 427.15 NA _

OA21D-042 386870.2 775882.2 425.30 1 NA
Sheet 1 of 2
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SECTIONFOUR Area 2D (AUS-OA2Di
TABLE 4-2

SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-OA2D
Sample Ground Surface Top of Casing

Location Northing Easting Elevation Elevation Comments
OA2D-043 386866.8 776329.8 430.70 NA
OA2D-044 387185.4 777080.2 421.39 NA
OA2D-045 387698.3 776814.6 434.49 NA

OA2D-WOI 387722.0 776433.0 436.43 439.07 New monitoring well
OA2D-W02 387549.4 776358.6 435.85 438.35 New monitoring well
OA2D-W03 387604.8 776828.3 435.92 438.56 New monitoring well
OA2D-W04 387172.3 776075.9 434.65 437.26 New monitoring well
OA2D-W05 386988.8 7756933 432.37 434.93 New monitoring well
OA2D-W06 386938.7 776320.3 435.54 438.08 New monitoring well

Sheet 2 of 2

NA = Not Applicable

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



SECTISNFOUR Abea 20 IAUS-OA201

TABLE 4-3
SLUG TEST RESULTS

Well ID Number Hydraulic Conductivity
(cm/sec)

OA2D-WO1 2.5 IE-07

OA2D-W02 2.09E-05

OA2D-W03 I .74E-05

OA2D-W04 6.89E-07

OA2D-W05 2.26E-06

OA2D-W06 3.52E-07

Sheet 1 of 1

cm/sec = centimeters per second

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



SEOTIONFOUR Area 21 IAUS-OA2D1
TABLE 4-4

MATRICES SAMPLED AT EACH SAMPLE LOCATION AT AUS-OA2D

Soil Groundwater Surface Water

AUS-OA2D-001 AUS-OA2D-027 AUS-OA2D-WO1 AUS-OA2D-044

AUS-OA2D-002 AUS-OA2D-028 AUS-OA2D-W02

AUS-OA2D-003 AUS-OA2D-029* AUS-OA2D-W03
AUS-OA2D-004 AUS-OA2D-030* AUS-OA2D-W04
AUS-OA2D-005 AUS-OA2D-031 AUS-OA2D-W05

AUS-OA2D-006 AUS-OA2D-032* AUS-OA2D-W06

AUS-OA2D-007 AUS-OA2D-033 

AUS-OA2D-008 AUS-OA2D-034

AUS-OA2D-009 AUS-OA21D-035
AUS-OA2D-010 AUS-OA2D-036
AUS-OA2D-01 1 AUS-OA2D-037*
AUS-OA2D-01 2 AUS-OA2D-038*

AUS-OA2D-0 13 * AUS-OA2D-039*
AUS-OA2D-014* AUS-OA2D-040*
AUS-OA2D-015* AUS-OA2D-041 *

AUS-OA2D-016* AUS-OA2D-042* __ __

AUS-OA2D-017 AUS-OA2D-043 *

AUS-OA2D-018 AUS-OA2D-044* ______

AUS-OA2D-019 AUS-OA2D-045 __

AUS-OA2D-020 AUS-OA2D-WOI
AUS-OA2D-021 * AUS-OA2D-W02

AUS-OA2D-022 AUS-OA2D-W03
AUS-OA2D-023 AUS-OA2D-W04

AUS-OA2D-024 AUS-OA2D-W05
AUS-OA2D-025 AUS-OA2D-W06

AUS-OA2D-026

Sheet I of 1
* Note that the samples at this location were originally designated as sediment, but are actually soil samples.

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



SECTIONFOUR Area 20 IAUSI-0211

TABLE 4-5
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections |Range of Detections
Volatile Organic Compounds
Acetone 1/61 34 ug/kg

cis-1,2-Dichloroethene 4/52 19 ug/kg to 220 ug/kg
Methyl ethyl ketone (2-butanone) 1/61 1,200 ug/kg
n-Hexane 1/61 16 ug/kg
Tetrachloroethylene(PCE) 3/61 3 ug/kg to 810 ug/kg
Toluene 1/61 2 ug/kg

total 1,2-Dichloroethene 4/61 20 ug/kg to 230 ug/kg

Trichloroethylene (TCE) 7/61 3 ug/kg to 920 ug/kg
Semivolatile Organic Compounds
2-Methylnaphthalene 7/42 50 ug/kg to 7,100 ug/kg
Acenaphthene 3/42 79 ug/kg to 520 ug/kg
Anthracene 7/42 46 ug/kg to 1,200 ug/kg

Benzo(a)anthracene 21/42 47 ug/kg to 4,800 ug/kg

Benzo(a)pyrene 23/42 42 ug/kg to 4,800 ug/kg
Benzo(b)fluoranthene 23/42 47 ug/kg to 5,200 ug/kg

Benzo(g,h,i)perylene 18/42 62 ug/kg to 2,300 ug/kg
Benzo(k)fluoranthene 21/42 50 ug/kg to 4,400 ug/kg
Benzyl butyl phthalate 14/42 49 ug/kg to 5,900 ug/kg
Bis(2-ethylhexyl) phthalate 23/42 45 ug/kg to 11,000 ug/kg
Carbazole 4/42 62 ug/kg to 620 ug/kg
Chrysene 24/42 42 ug/kg to 5,500 ug/kg

Dibenz(a,h)anthracene 5/42 43 ug/kg to 1,200 ug/kg

Dibenzofuran 8/42 45 ug/kg to 2,700 ug/kg
Dimethyl phthalate 1/42 2,500 ug/kg

Di-n-butyl phthalate 4/42 67 ug/kg to 220 ug/kg

Fluoranthene 23/42 57 ug/kg to 7,100 ug/kg
Fluorene 2/42 340 ug/kg to 430 ug/kg
Indeno(1,2,3-cd)pyrene 17/42 61 ug/kg to 2,100 ug/kg

Naphthalene 3/42 50 ug/kg to 2,800 ug/kg

Pentachlorophenol 1/42 92 ug/kg
Phenanthrene 19/42 52 ug/kg to 6,500 ug/kg

Phenol 1/42 100 ug/kg
Pyrene 24/42 54 ug/kg to 6,800 ug/kg

Explosives

HMX 1/47 6,000 ug/kg

Nitroglycerin 1/30 5,300 ug/kg

RDX 1/47 76,000 ug/kg

Dioxins
2,3,7,8-TCDD 3/6 10.0000511 ug/kg to 0.0005950 ug/kg

Sheet I of 2
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SECTIONFOUR Area 20 Ui--oA2ni

TABLE 4-5
* SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections Range of Detections
Metals
Aluminum 51/51 537 mg/kg to 19,100 mg/kg
Antimony 13/51 0.31 mg/kg to 5.3 mg/kg
Arsenic 50/51 3.2 mg/kg to 120 mg/kg
Barium 51/51 17.8 mg/kg to 302 mg/kg
Beryllium 25/51 0.26 mg/kg to 1. I mg/kg
Boron 25/51 1.7 mg/kg to 2,460 mg/kg
Cadmium 23/51 0.14 mg/kg to 2.3 mg/kg
Calcium 51/51 727 mg/kg to 133,000 mg/kg
Chromium, Total 51/51 5.9 mg/kg to 96.8 mg/kg
Cobalt 24/51 3.9 mg/kg to 15 mg/kg
Copper 51/51 3.6 mg/kg to 937 mg/kg
Cyanide 1/17 0.88 mg/kg
Iron 51/51 6,250 mg/kg to 22,600 mg/kg
Lead 43/51 9.1 mg/kg to 372 mg/kg
Magnesium 51/51 636 mg/kg to 40,800 mg/kg
Manganese 51/51 127 mg/kg to 2,370 mg/kg
Mercury 16/51 0.06 mg/kg to 0.19 9mg/kg
Nickel 51/51 3.8 mg/kg to 24.3 mg/kg. Potassium 49/51 1 1 1 mg/kg to 2,240 mg/kg
Selenium 41/51 0.26 mg/kg to 2.2 mg/kg
Silver 24/51 0.23 mg/kg to 40.3 mg/kg
Sodium 8/51 134 mg/kg to 656 mg/kg
Thallium 11/51 0.15 mg/kg to 0.26 mg/kg
Vanadium 51/51 5.5 mg/kg to 43.7 mg/kg
Zinc 51/51 18 mg/kg to 1,060 mg/kg
Other Inorganics
Phosphorus, Total (as P) 4/5 1227 mg/kg to 891 mg/kg
Total Organic Carbon 2/2 127,400 mg/kg to 87,000 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 05/18/01

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



SECTIONFOUR Area 21 (AUS-0A2D1

TABLE 4-6
GROUNDWATER SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections |Range of Detections

Volatile Organic Compounds
1,1,2-Trichloroethane 1/6 28 ug/L
I, l-Dichloroethane 1/6 2 ug/L
1,1 -Dichlorethene 2/6 2 ug/L to 9 ug/L
Chloroform 1/6 0.5 ug/L
cis-1,2-Dichloroethylene 4/6 1 ug/L to 9,700 ug/L
Tetrachloroethylene(PCE) 2/6 2 ug/L to 2,800 ug/L
Trans-1,2-dichloroethene 2/6 2 ug/L to 180 ug/L
Trichloroethylene (TCE) 3/6 0.6 ug/L to 54,000 ug/L
Vinyl chloride 2/6 l1 ug/L to 53 ug/L
Semivolatile Organic Compounds

Bis(2-ethylhexyl) phthalate 3/6 1.I ug/L to 9.4 ug/L
Metals
Aluminum 6/6 100ug/Lto9,130ug/L
Antimony 1/6 2.3 ug/L
Barium 6/6 28.1 ug/L to 117 ug/L
Boron 2/6 13.2 ug/L to 14.1 ug/L
Calcium 6/6 39,500 ug/L to 269,000 ug/L
Chromium, Total 3/6 2.9 ug/L to 12.8 ug/L
Copper 5/6 1.4 ug/L to 5.8 ug/L
Iron 6/6 1 18 ug/L to 10,700 ug/L
Lead 1/6 3.4 ug/L
Magnesium 6/6 13,000 ug/L to 107,000 ug/L
Manganese 6/6 66.4 ug/L to 948 ug/L
Mercury 1/6 0.13 ug/L
Nickel 5/6 1.6 ug/L to 10.9 ug/L
Potassium 4/6 1,860 ug/L to 2,960 ug/L
Sodium 6/6 129,000 ug/L to 286,000 ug/L
Thallium 1/6 3.4 ug/L
Vanadium 3/6 5.1 ug/L to 14.8 ug/L
Zinc 2/6 8.5 ug/L to 36.6 ug/L
Other Inorganic Compounds ..

Alkalinity, Total (as CACO3) 2/2 395 mg/L to 670 mg/L
Nitrogen, Ammonia (as N) 1/3 0. 1 3 mg/L
Nitrogen, Nitrate+Nitrite 2/3 0.21 mg/L to 0.34 mg/L
Phosphorus, Total (as P) 2/3 0.13 mg/L to 0.14 mg/L

Sheet I of 2

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



SECTIONFOUR Area 20 IAUS-A211

TABLE 4-6
18 PvHGROUNDWATER SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections Range of Detections

Suspended Solids (Residue, Non-Filterable) 2/2 5 mg/L to 84.5 mg/L

Total Dissolved Solids (Residue, Filterable) 2/2 513 mg/L to 2,080 mg/L

Sheet 2 of 2
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 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 05/18/01

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



SECTIONFOUR Area 21 IAUS-OA2fJ

TABLE 4-7
SURFACE WATER SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections jRange of Detections

Explosives

RDX 1/1 ]1.sug,'t

Metals
Aluminum 21/1 2720 ug/L

Arsenic 3 ug/L

Barium 1/1 65.9 ug/L
Calcium 1/1 33,100 ug/L

Chromium, Total 1/1 2.4 ug/L

Iron 2,290 ug/L

Magnesium 10,700 ug/L
Potassium 1/1 1,870 ug/L

Selenium 1/1 2.5 ug/L

Sodium 1/1 20,900 ug/L

Sheet I of I
ug/L = micrograms per Liter

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 05/18/01

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



TABLE 4-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-OA2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (lIQ) Rati o or Max Conccn tnht(ion
Max Result or Concentration (or Based on USEIPA Based on USEPA RegIon 9 (or Max R) to Migration to

CAS Number Chemical Max Reporting Qualifier Units B ax RL ) Region 9 Industrial Industrial Soil PRG for Groundwater Criteria
Limit (RL) Mackron iqSoE Soil PRG for Toxins (DAF-1)

Backgroud (SOW) Carcinogens

Volatile Organic Compounds _ _ _ _ _

71-55-6 1,,1 -Tnchloroethane 10 U UG/KG 3.00E-06 1.00E-0

79-34-5 1,E.2,2-Tetrachloroethane 10 U UG/KG 11 IE-08 2.56E-06 5.00E+01

79-00-5 1,1,2-Trichloroethane 10 U UG/KG 5.26E-09 6.57E-05 1.11E+01

75-343 I,I-Dichloroethane 10 U UGIKG 4.85E-06 1.00E-02

75-35-4 1, I -Dichloroethene 10 U UG/KG 8.42E-08 1.48E-04 3.33E+00

107-06-2 1,2-Dichloroethane (EDC) 10 U UG/KG 1.31E-08 2.84E-04 1.00E+01

540-59-0 l 230 UG/KG 1.56E-03 :258*01

78-87-5 1,2-Dichloropropane 10 U UG/KG 1.30E-08 4.69E-04 1.00E+0O

78-93-3 2-Butanone (MEK) 1200 J UG/KG 4.33E-05

59 1-78-6 2-Hexanone 19 U UGfKG

108-10-i 4-Methyl-2-pentanone (MIBK) 19 U UGfKG 6.58E-06

67-64-1 Acetone 34 J UG/KG 5.47E-06 4.25E-02

71-43-2 Benzene 10 U UG/KG 6.83E-09 4.13E-04 5.OOE+00

75-27-4 Brorrodichloromethane 10 U UG/KG 4.24E-09 9.S8E-06 3.33E-01

75-25-2 Brornoform 10 U UG/Kf 3.20E- 11 5.68E-07 2.508-01

74-83-9 Bromornethane 10 U UG/KG 7.61E-04 1.00E+00

75-15-0 Carbon disulfide 10 U UG/KG 8.27E-06 5.00E-03

56-23-5 Carbon tetrachloride 10 U UG/KG 1.89E-08 1.43E-03 3.338+00

108-90-7 Chlorobenzene 10 U UG/KG 1.84E-05 1.43E-01

75-00-3 Chloroethane 10 U UG/KG 1.54E-09 5.30E-07

67-66-3 Chloroform 10 U UG/KG 1.92E-08 7.76E-03 3.33E-0 1

74-87-3 Chloromethane 10 U UG/KO 3.76E-09

156-59-2 6Yst1SbiDsloroethen< 220 UG/KG 1.49E-03 1.10E+01

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect X = Estimated Maximum Possible Concentration
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TABLE 4-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-OA2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio or Max Cancer Risk Hazard Quotient (IIQ) Ratio of Miax Concentration
Max Result or Concentration (or Based on USEPA BasedonUSEPARegion 9 (or Max RL) to Migration to

CAS Number Chemical Max Reporting Qualifier Units MaxkroundRegion 9 Industrial Industrial Soil PRG for Groundwater Criteria

Limit (RL MaxgRL)u t Soil PRG for InuTraSoxils PR(orudwateCitri
Background (SOIL) CarcinogenT

10061-01-5 cis-1,3-Dichloropropene I0 U UG/KG 5.62E-08 2.27E-04

124-48-1 Dibromochloromethane I0 U UG/KG 3.77E-09 6.28E-06 5.O0-OlI

100-41-4 Ethylbenzene 10 U UGIKG 1.67E-06 l.43E-02

75-09-2 Methylene chloride 11 U UGIKG 5.36E-10 I.13E-06 1.10E+01

110-54-3 N-Hexane 16 UG/KG 3.96E-05

100-42-5 Styrene 10 U UG/KG 4.89E-07 5.0OOE-02

127-18-4 810 1 UG/KG 4.34E-08 4.76E-04 170E+02

108-88-3 Toluene 2 J UG/KG 1.01E-06 3.331E-03

1330-20-7 total Xylenes 10 U UG/KG 2.25E-06 1OOE-03

156-60-5 trans -I 2-Dichloroethene 10 U UG/KG 4.67E-05 3.33E-01

1006 1-02-6 trans- 1 ,3 -Dichloropropene 10 U UG/KG 5.62E-08 2.27E-04

79-01-6 Trichoet1 .hyle66 (tC- 920 UG/KGO 1.50E-07 1. 16E-02 3.07f+02

75-01-4 Vinyl chloride 10 U UG/KG 2.05E-07 1.43E+01

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 710 U UG/KG 9.32E-05 2.37E+00

95-50-1 1,2-Dichlorobenzene 710 U UG/KG 2.14E-04 7.89E-01

541-73-I 1,3-Dichlorobenzene 710 U UG/KG 1.37E-02

106-46-7 1,4-Dichlorobenzene 710 U UG/KG 8.73E-08 3.70E-04 7. 1OE+00

95-95-4 2,4,5-Trichlorophenol 3500 U UG/KG 3.97E-05 3.50E-0 1

88-06-2 2,4,6-Trichlorophenol 710 U UG/KG 3.17E-09 8.88E+01

120-83-2 2,4-Dichlorophenol 710 U UG/KG 2.69E-04 1 .42E+01

105-67-9 2,4-Dimethylphenol 710 U UG/KG 4.03E-05 1.78E+00

51-28-5 2,4-Dinitrophenol 3500 UJ UG/KG 1.99E-03 3.50E+02

91-58-7 2-Chloronaphthalene 710 U UG/KG 2.60E-05

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect X = Estimated Maximum Possible Concentration
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TABLE 4-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-OA2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk UHazard Quotient (H1Q) Ratio of Max Concentration
Max Resupt or Concentration (or Based on USEPA Based on USEPA Region 9 (or Mfax RL) to Migration to

CAS Number Chemical LimaxiRepting Qualifier Units Max RL) to in nsndustrial Soil PRG for Groundwater Criteria
Limit (RU) Background (SOIL) Soil PRG for Toxins (DAF-1)

Carcinogens

95-57-8 2-Chlorophenol 710 U UG/KG 2.94E-03 3.55E+00

91-57-6 2-Methylnaphthalene 7100 UG/KG 1.31 E-04 3.55B-02

95-48-7 2-Methylphenol 710 U UG/KG 1E61 E-05 8.88E-0 1

88-74-4 2-Nitroaniline 3500 U UG/KG 6.95E-02

88-75-5 2-Nitrophenol 710 U UG/KG 1.01E-04

91-94-1 3,3'-Dichlorobenzidine 1000 U UG/KG 1.82E-07 3.33E+03

99-09-2 3-Nitroaniline 3500 U UGfKG 6.95E-02

10 144-4 4,4'-Methylene bis(2-chloroaniline) 620 U UG/KG 3.27E-08 1.01E-03

534-52-1 4,6-Dinitro-2-methyIphenol 3500 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 710 U UG/KG

59- 50-7 4-Chloro-3-methylphenol 710 U UG/KG 1.61E-05

106-47-8 4-Chloroaniline 1400 U JIG/KG 3.97E-04 4.67E+0 1

7005-72-3 4-Chlorophenyl phenyl ether 710 U UG/KG

106-44-5 4-Methylphenol 710 U IG/KG 1.61E-04

100-01-6 4-Nitroaniline 3500 U UG/KG 6.95E-02

100-02-7 4-Nitrophenol 3500 U UG/KG 4.97E-04

83-32-9 Acenaphthene 520 UG/KG 1.36E-05 1.73E-02

208-96-8 Acenaphthylene 710 U UG/KG 1.3 1-05 3.55E-03

120-12-7 Anthracene 1200 UG/KG 3.08E-06 2.00E-03

56-55-3 B enzota) aW - -4800 UG/G 62008+01-
50-32-8 tzo(a)pA0 4800 UiG/KG . 1.20E+01

205-99-2 Beizo(b)fl e - C 5200 UG/KG . 80 2.60E+01
191-24-2 Benzo(g,hi)perylene 2300 UG/KG 4.24E105 I.15E-02
207-08-9 Beh uort 4400 UGfPKG 1.52E-07 - z_ 2.20E+00

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect X = Estimated Maximum Possible Concentration
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TABLE 4-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-OA2D)

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 to

CAS Number Chemical Max Reporting Qualifier Units M Ri ) Region 9 Industrial Indutri Sol] PRG for Grndwer Criei

Limit (RL) ~~Background (SOIL) Cai ogenfo Toxins (DAF-1)

111-91-1 bis(2-Chloroethoxy)methane 710 U UG/KG

111-44-4 bis(2-Chloroethyl) ether 710 U UG/KO 1.15E-06 3.55E+04

108-60-1 bis(2-Chloroiscpropyl) ether 710 U UG/KG 8.79E-08 1.67E-04

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 11000 UGIKG 6.24E-08 624E-04

85-68-7 Butyl benzyl phthalate 5900 J UGIKG 335E-05 7.38E-03

86-74-8 ; 9 620 UG/KG 5.03E-09 2.7E

218-01-9 Chrysene 5500 UG/KG 1.9lE-08 6.88E-0O

84-74-2 Di-n-butyl phthalate 220 J UG/KG 2.50E-06 7.33E-04

117-84-0 Di-n-octyl phthalate 710 U UG/KG 4.03E-05 7. 1 E-Of

53-70-3 Di 1200 UG/KG 1.50E+01

132-64-9 Dibenzofuran 2700 UG/KG 5.33E-04

84-66-2 Diethyl phthalate 710 U UJIKG I.01E-06

131-11-3 Dimethyl phthalate 2500 UG/KG 2.84E-07

206-44-0 Fluoranthene 7100 UG/KG 2.36E-04 3.55E-02

86-73-7 Fluorene 430 J UG/KG 1.30E-05 1.43B-02

118-74-1 Hexachlorobenzene 710 U UG/KG 4.61E-07 1.01E-03 7.1 0E+00

87-68-3 Hexachlorobutadiene 710 U UG/KG 2.25E-08 4.03E-03 7. 1 OE+00

77-47-4 Hexachlorocyclopentadiene 710 Ul UG/KG 1.20E-04 3.55E-02

67-72-1 Hexachloroethane 710 U UG/KG 4.03E-09 8.06E-04 3.55E+01

193-39-5 dn(7 L 2100 UG/KG 7.28E-07 3-00E-F0

78-59-1 Isophorone 710 U UG/KG 2.73E-10 4.03E-06 2.37E+01

621-64-7 N-Nitroso-di-n-propylarmine 710 U UG/KG 2.01E-06 3.55E+05

86-30-6 N-Nitrosodiphenylamnine 710 U UG/KG 1.41E-09 1.I E+01

91-20-3 Naphthalene 2800 UGIKG 1.48E-02 7.OOE-01

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

I = Estimated U = Nondetect X = Estimated Maximum Possible Concentration
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TABLE 4-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-0A2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (IIQ) Ratio of Max Concentration
Max Result or Concentrtion (or Based on USEPA Based on USEPA Region 9 (or Max RL) to Migration to

CAS Numbeir Chemical Max Reporting Qualifier Units Ma L o Region 9 Industrial Idsra olPGfr GonwtrCiei
Limit (IRL) Bakron (StOIL Soil PRG for Toxins (DAF-1)

Baekrund (0Th) Carefinogens

87-86-5 Pe i benol __ _ 92 1 UG/KG 8.30E-09 645E-06 9.20E+, ;

85-01-8 Phenanthrene 6500 UGfKG 1.20E-04 3.25E-02

108-95-2 Phenol 100 J UGIKG 1.892-07 2.00E-02

129-00-0 Pyrene 6800 UG/KG 1.25E-04 3.40E-02

Explosives
99-35-4 1,3,5-Trinitrobenzene 530 U UGIKG 2.01E-05

99-65-0 1,3-Dinitrobenzene 530 U UG/KG 6.02E-03

118-96-7 2,4,6-Trinitrotoluene (TNT) 1100 U UGIKG 1.34E-08 2.50E-03

121-14-2 2,4-Dinitrotoluene 530 U UG/KG 3.01E-04 1.33E+04

606-20-2 2,6-Dinitrotoluene 750 U UGfKG 8.51E-04 2.50E+04

35572-78-2 2-Amnino-4,6-Dinitrotoluene 1100 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 1100 U UG/KG

99-08-I 3-Nitrotoluene 1100 U UG/KG 5.41 E-04

19406-51-0 4-Amino-2,6-Dinitrotoluene 1100 U UGIKG

99-99-0 4-Nitrotoluene (PNT) 1100 U UG/KG 5.41E-04

2691-41-0 HMX 6000 J UG/KG .36E-04

98-95-3 Nitrobenzene 530 U UG/KG 4.63E-03

55-63-0 Nitroglycerin 5300 UG/KG{_ 3.01 E-08

78-11-5 Pentaerythritol tetranitrate (PETN) 3700 UJ UG/KG

121-82-4 RDX 76000 UG2.8E

479-45-8 Tetryl 1600 U UG/KG 1.82E-04

ND = Not Detected 2 = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect X = Estimated Maximum Possible Concentration
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TABLE 4-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-OA2D)

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 RU to Migration to

CAS Number Chemical Max Reporting Qualifier Units C c i (r Region 9 Industrial nd on SoU RGion 9 Gr M ax tM i
Limit (RL) ~~~Max RL) to SolPGfr Industrial Soil] PRG for -Groundwater Criteria

Limit (Rb) ~~~~~Background (SOIL) SorinPgefor Toxins (DAF-l)

Metals

7429-90-5 Aluminum 19100 J MG/KG 6.63E-01 1.14E-02

7440-36-0 Anti.noy 5.3 MG/KG 6.39E+00 6.48E-03 -1.77E+01

7440-38-2 Ars .. -nic 120 MOA(MG/KG 8.89E+00 k t-05 , 2.73E-01 1.20E+02

74440-39-3 Barium 302 MG/KG 1.55E+00 2.43E-03 3282+00

7440-41-7 B I 1.1 MG/KG 1.45E+00 4.91E-10 2.98E-04 3.67E-01

7440-42-8 Boron 2460 MG/KG 4.64E+02 3.11E-02

7440-43-9 C ' .: -: 2.3 MG/KG 1.21E+01 7.70E-10 2.84E-03 -5.75E+00

7440-70-2 Calcium 133000 MG/KG 5.33E+01

7440-47-3 _ 96.8 MG/KG 3.84E+00 2.16E-07 4.S4E+01

7440-48-4 Cobalt 15 MG/KG 6.911E-01 1.22E-04

7440-50-8 Copper 937 MG/KG 8.29E+01 1.23E-02

57-12-5 Cyanide, Total 0.88 MG/KG 2.15E+00 4S99E-05 440E-01

7439-89-6 Iron 22600 MG/KG 1.17E+00 3.69E-02

7439-92-1 Lead 372 MGIKG 1.59E+01

7439-95-4 Magnesium 40800 MG/KG 2.63E+01

7439-96-5 Manganese 2370 MG/KG 6.51E-01 7.35E-02

7439-97-6 M6IBIXI 0.19 MG/KG 3.17+00 _

7440-02-0 Nicter ^C> 24.3 MG/KG 1.29E+00 5.94E-04 :t 347+00

2023695 Potassium 2240 MG/KG 3.58E+00

7782-49-2 Selenium 2.2 MG/KG 9.40E-01 2.152E-04 7.33E+00

7440-22-4 Sil9& .- 40.3 MG/KG 6.95E+01 3.94-03 2.02E+01

7440-23-5 Sodium 656 MG/KG 3.86E+00

7440-28-0 Thallium 0.26 J MG/KG 6.34E-01 L E2E-06

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

I = Estimated U = Nondetect X = Estimated Maximum Possible Concentration
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TABLE 4-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-OA2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (11Q) Ratio of Max Concentration
Max Result or Concentration (or Based on USEPA Based on USEPA Region 9 (or Max RL) to Migration to

CAS Number Chemical Max Reporting Qualifier Units Max RL) to Region 9 Industrial Industrial Soil PRG For Groundwater Criteria

Limit (RL) Background (SOIL) SoCl PRG for Toxins (DAF-1)

7440-62-2 Vanadium 46.3 MG/KG 9.81E-0l 3.24E-03 .54E-0l

7440-66-6 iZh -- 1060 MG/KG 2.06E+01 1.73E-03 1.77E+0O

Dioxins _ _ _

1746-01-6 12,3,7.8-TCDD 0.000595 | XJ I UG/KG I I I I

Other Parameters .

7601-90-3 Perchlorate 9300 U UG/KG j 910E-03

7723-14-0 P 4sTa (asr) 891 MGIKG l -

TOC TOC 87000 MG/KG 2.77E+00

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

I = Estimated U = Nondetect X = Estimated Maximum Possible Concentration
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TABLE 4-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-OA2D)

ADDITIONAL AND UNCHAARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
Max Resutlt or (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to EPA C(lass

(:AS Number Chemical Max Reporting Qualifier Units IndustriaVCommerclal Soil Construction Worker Soil I Soil Component of

Limit (ilL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

Volatile Organic Compounds

71-55-6 1,1,1-Trichlorocethane 10 U UG/KG 5.00E-03

79-34-5 1, 1,2,2-Tetrachloroethane I 0 U UGKKG

79-00-5 1,1,2 -Trichloroethane 10 U UG/KG 1.22E-06 I.22E-06 5.00E-0 1

75-34-3 1,1-Dichloroethane I0 U UG/KG 5.00E-08 5.002-08 435E-04

75-35-4 I,i-Dichloroethene 10 U UGIKG 5.56E-07 5.56E-06 E.67E-01

107-06-2 1,2-Dichloroethane (EDC) 10 U UGIKG 1.59E-04 7.14E-06 5.00E-01

540-59-0 -- ; 230 UG/KG 1.15E-05 1.15E-05 5.75E-01

78-87-5 1,2-Dichloropropane 10 U UGIKG 119E-04 5.56E-06 3.33E-01

78-93-3 2-Butanone (MEK) 1200 J UG/KG

591-78-6 2-Hexanone 19 U UG/KG

108-10-1 4-Methyl-2-pentanone (MIBK) 19 U UG/KG

67-64-1 Acetone 34 J UG/KG 1.70E-07 1.70E-07 2.13E-03

71-43-2 Benzene 10 U UG/KG 5.00E-05 2.33E-06 3.331E-01

75-27-4 Bromodichloromethane 10 U UG/KG 1.092-04 5.OOE-06 1.67E-02

75-25-2 Bromoform 10 U UG/KG 1.39E-05 6.25E-07 125E-02

74-83-9 Bromomethane 10 U UG/KG 3.45E-06 1.00E-05 5.00-02

75-15-0 Carbon disulfide 10 U UG/KG 5.00E-08 5.002-07 3.13E-04

56-23-5 Carbon tetrachloride 10 U UG/KG 2.272-04 2.44E-05 1.43E-0 1

108-90-7 Chlorobenzene 10 U UG/KG 2.442-07 2.442-06 1.00E-02

75-00-3 Chloroethane 10 U UG/KG

67-66-3 Chloroform 10 U UG/KG 1.06E-05 5.00E-06 1.67E-02

74-87-3 Chloromethane 10 U UG/KG

156-59-2 220 UG/KG 1.10-05 1. I OE-05 5.50E-01

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

J = Estimated U = Nondetect X = Estimated Maximum Possible Concentration
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TABLE 4-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-OA2D)

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 (lass

CAS Number Chemical Max Reporting Qualifier Units IndustrialfCommerclal Soll Construction Worker Soil I Soil Component of

Limit (RlL} Ingestion Criteria Ingestion Criteria Groundwater Criteria

10061-01-5 cis- i ,3-Dichloropropene 10 U UG/KG;

124-48-1 Dibromochloromethane 10 U UG/KG 2.44E-07 2.44E-07 2.501-02

100-41-4 Ethylbenzene 10 U UG/KO 500E-08 5.OOE-07 7.69E-04

75-09-2 Methylene chloride 11 U UG/KG 1.45E-5 9.17E-07 5.502-01 

110-54-3 N-Hexane 16 UG/KG

100-42-5 Styrene 10 U UG/KG 2.44E-08 2.44E-07 250E-03

127-18-4 . 810 i UG/KG 7.36E-03 338E-04 1.32E+01

108-88-3 Toluene 2 J UGfKG 4.88E-09 4.88E-09 1.67E-04

1330-20-7 total Xylenes 10 U UG/KG 1.002-08 2.442-08 6.67E-05

156-60-5 trans- ,2-Dichloroethene 10 U UG/KG 2.44E-07 2.44E-07 1.43E-02

10061-02-6 trans -1,3-D ichloropropene 10 U UG/KG

79-01-6 dchlo yle C 920 J UG/KG 1.77E-03 7.67E-04 , - L53E+O1

75-01-4 Vinyl chloride 10 U UG/KG 3.33E-03 1.54E-04 1.009+00

Semivolatile rganic Compounds

120-82-1 1,2,4-Trichlorobenzene 710 U UG/KG 3.55E-05 3.55E-04 1.42E-01

95-50-1 1,2-Dichlorobenzene 710 U UG/KG 394E-06 3.94M-05 4.18E-02

541-73-1 1,3-Dichlorobenzene 710 U UG/KG

106-46-7 1 ,4-Dichlorobenzene 710 U UG/KG 3.55E-01

95 -95-4 2,4,5-Trichlorophenol 3500 U UG/KG 1.75E-05 1.752E-05 1.30E-02

88-06-2 2,4,6-Trichlorophenol 710 U UGIKG 1.37E-03 6.45E-05 3.55E+00

120-83-2 2,4-Dichlorophenol 710 U UG/KG 1.16E-04 1.16E-03 7.10E-01

105-67-9 2,4-DimnethylphenoI 710 U UG/KG 1.73E-05 1.73E-05 7.89E-02

51-28-5 2,4-Dinitrophenol 3500 UJ UGIKG 8.54E-04 8.54E-03 1.75E+01

91-58-7 2-Chloronaphthalene 710 U UG/KO

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

J = Estimated U = Nondetect X = Estimated Maximum Possible Concentration
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TABLE 4-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-OA2D)

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 RE) to [EPA (or Max RL) to IEI'+A Class

CAS Numbher Chemnical Max Reporting Qualifler Units Industrla/Commercial Soil Construction Worker Soil I Soil Component of

Limit (RL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

95-57-8 2-Chlorophenol 710 Ul UG/KG 7.10E-05 7. IOE-05 1.78E-OI

91-57-6 2-Methylnaphthalene 7100 UG/KG 1.16E-04 1.166E-04 1.69gE-03

95-48-7 2-Methylphenol 710 U UG/KG 7.IQE-06 7.10E-06 4.73E-02

88-744 2-Nitroanilibne 3500 U UGKGf

88-75-5 2-Nitrophenol 710 U UG/KG

91-94-1 3,3'-Dichlorobenzidine 1000 U UG/KG 7.69E-02 357E-03 1.43E+02

99-09-2 3-Nitroaniline 3500 U UG/KG

10 1-14-4 4,4'-Methylene bis(2-chloroaniline) 620 U UGIKG

534-52-1 4,6-Dinitro-2-methylphenol 3500 U UG/KG

101-55-3 4-Bromophenyl phenyl ether -710 U UG/KG

59-50-7 4-Chloro-3-methylphenol 710 U UG/KG

106-47-8 4-Chloroaniline 1400 U UG/KG 1.71 E-04 1.71 E-03 2.00E+00

7005-72-3 4-Chlorophenyl phenyl ether 710 U UG/KG

106-44-5 4-Methylphenol 710 U UG/KG

100-01-6 4-Nitroaniline 3500 U UG/KG

100-02-7 4-Nitrophenol 3500 U UGIKG

83-32-9 Acenapbthene 520 UG/KG 4.33E-06 4.33E-06 9.12E-04

208-96-8 Acenaphthylene 710 U UG/KG 1.16E-O05 1.16E-05 1.69E-04

120-12-7 Anthracene 1200 UGIKG 197E-06 1.97E-06 1.OOE-04

56-55-3 B=a 4800 UGfKG 6.00E-01 2.82E-02 2.40-i-.

50-32-S 4800 UGKKG 2.82E-01 6.00E-0I

5200 UO/KG 6.50E-0 I 3.06E-02 -00

19 1-24-2 Benzo(,gh,i)perylene 2300 UGSG 3.77E-05 3.77E-05 5.481E-04

207-0S-9 n a nd e 3 = , 4400 UG/KG 5.64E-02 2.59E-03 S.98E-02

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

J = Estimated U = Nondetect X = Estimated Maximum Possible Concentration

Page 10 of 14

_~~~ 0



TABLE 4-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-OA2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio or Max Concentration
eMax Result or (or Max RL) to IEPA (or Max RL) to IEPA (or Max RlL) to [EP'A Class

CAS Number Chemical Max Reporting Qualifier Units Industriav'Commercial Soil Construction Worker Soll I Soil Component of

Limit (1L) Ingestion Criteria Ingestion Criteria Groundwater Criteria

111-91-1 bis(2-Chloroethoxy)methane 710 U UG/KG

111-44-4 bis(2-Chloroethyl) ether 710 U UG/KG L.42E-01 9.47E-03 1.78E+03

108-60-1 bis(2-Chloroisopropyl) ether 710 U UG/KG

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 11000 UGfKG 2.68E-02 2.68E-03 3.06E-03

85-68-7 Butyl benzyl phthalate 5900 1 UG/KG 1.44E-05 1.44E-05 6.34E-03

86-74-8 ~ ~»~- 620 UG/KG 2.14E-03 I.OOE-04

218-01-9 Chrysene 5500 UG/KG 7.05E-03 3.24E-04 3.44E-02

84-74-2 Di-n-butyl phthalate 220 J UG/KG 1. I OE-06 I.IOE-06 9.57E-05

117-84-0 Di-n-octyl phthalate 710 U UG/KG 1.73E-05 1.73E-04 7.10E-05

53-70-3 D i hhrend - 7.1200 UG/ICG 2 7.06E-02 6.00E-O 0

132-64-9 Dibenzofuran 2700 UG/KG

84-66-2 Diethyl phthalate 710 U UG/KG 7.101-07 7.10E-07 1.5 1E-03

131-11-3 Dimethyl phthalate 2500 UG/KG

206-44-0 Fluoranthene 7100 UG/KG 8.66E-05 8.66E-05 1.65E-03

86-73-7 Fluorene 430 J UG/KG 5.24E-06 5.24E-06 7.68E-04

118-74-1 Hexachlorobenzene 710 U UG/KG 1.78E-01 9.10E-03 3.55E-01

87-68-3 Hexachlorobutadiene 710 U UG/KG

77-474 Hexachlorocyclopentadiene 710 UJ UG/KG 5.07E-05 5.07E-05 1.78E-03

67-72-1 Hexachloroethane 710 U UG/KG 3.552-04 3.552-04 1.42E+00

193-39-5 c d -p 2dEO UG/KG 2.63E-01 1.24E-02 1.50E-01

78-59-1 Isophorone 710 U UG/KG 1.73E-06 1.73E-06 . 8.88E-02

621-64-7 N-Nitroso-di-n-propylamine 710 U UG/KG 8.88E-01 3.94E-02 1.42E+04

86-30-6 N-Nitrosodiphenylamine 710 U UG/KG 5.92E-04 2.84E-05 7.10E-01

91-20-3 Naphthalene 2800 UG/KG 3.41 E-05 3.41E-04 3.33E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect X = Estimated Maximum Possible Concentration
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TABLE 4.8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-OA2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio 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

('AS Number Chemical Max Reporting Qualifier Units IndustrialCommercial Soil Construction Worker Soil I Soil Component of

Llxmit (RL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

87-86-5 P 92 J UG/KG 3.83E-03 1.77E-04 3.07E+00

85-01-8 Phenantbrene 6500 UGIKG I.07E-04 1.07E-04 1E55E-03

108-95-2 Phenol 100 J UGfKG I .00-07 8.33E-07 1.00E-03

129-00-0 Pyrene 6800 UG/KG 1.11E-04 1.111-04 1.62E-03

Explosives

99-35-4 I,3,5-Trinitrobenzene 530 U UGfKG

99-65-0 1,3-Dinitrobenzene 530 U UG/KG

118-96-7 2,4,6-Trinitrotoluene (TNT) 1100 U UG/KG

121-14-2 2,4-Dinitrotoluene 530 U UG/KG 6.3 1I-02 2.94E-03 6.63E+02

606-20-2 2,6-Dinitrotoluene 750 U UG/KG 8.93E-02 4.17E-03 1.07E+03

35572-78-2 2-Amino-4,6-Dinitrotoluene 1100 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 1100 U UO/KG

99-08-1 3-Nitrotoluene 1100 U UD/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 1100 U UG/KG _

99-99-0 4-Nitrotoluene (PNT) 1100 U UD/KG

2691-41-0 HMX 6000 J UG/KO

98-95-3 Nitrobenzene 530 U UG/KG 5.30E-04 5.30E-04 5.30E+00

55-63-0 Nitroglycerin 5300 UG/KG

78-11-5 Pentacrythritol tetranitrate (PETN) 3700 UJ UO/KG

121-82-4 76000 UO/KG

479-45-8 Tetryl 1600 U UG/KO

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

J = Estimated U = Nondetect X = Estimated Maximum Possible Concentration
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TABLE 4-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-0A2D)

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

CAS Number Chemical Max Reporting Qualifier Units IndustriailCommercial Soil Construction Worker Soil I Soil Component of
Limit (Rll~) Ingestion Criteria Ingestion Criteria Groundwater Criteria

Metals
7429-90-5 Aluminum 19100 J MG/KG

7440-36-0 i = 5.3 MGIKG 6.46E-03 6.46E-02 1062+0W

7440-38-2 in 120 MG/KG 4 0 a= 4.29E+00

7440-39-3 i ;_ _ ' a = 302 MGIKG 2 16E-03 2.16E-02 2.52E-01

74-40-41-7 Aelm . .1 ________MG/KG c SQgDI 3.79E-02 1.67E-01

7440-42-8 Boron 2460 MG/KG I 37E-02 1 37E-01

744043-9 Cd m 2.3 MG/KG L15E-03 1.15E-02 6.22E-01

7440-70-2 Calcium 133000 MG/KG

7440-47-3 Cbrmim 96.8 MG/KG 9.68E-03 2.36E-02 Af+

7440-48-4 Cobalt 15 MG/KG I.25E-04 I.25E-03

7440-50-8 Copper 937 MG/KG 1.14E-02 1.14E-01 8.52E-02

57-12-5 Cyanide, Total 0.88 MG/KG 2.15E-05 2.15E-04 2.20E-02

7439-89-6 Iron 22600 MG/KG

7439-92-1 Lead 372 MG/KG 9.30E-01 9.30E-01

7439-954 Magnesium 40800 MGIKG

7439-96-5 Manganese 2370 MG/KG 2.47E-02 2.47E-0O

7439-97-6 Mrct: -tCPO.I 7 M~fK G30.19 J-04 3.1 IE-03 -1,27E+0-

7440-02-0 Nicte 24.3 MG/KG 5.93E-04 5.93E-03 3.20E-01

2023695 Potassium 2240 MG/KG

7782-49-2 Selenium 2.2 MG/KG 2.20E-04 2.20E-03 9.17E-01

7440-224 Sil 40.3 MG/KG 4.032-03 4.03E-02 =.69 01 -

7440-23-5 Sodium 656 MG/KG
7440-28-0 Thallium 0.26 J MG/KG 1.63E-03 i.63E-03 .OSE-0 I

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
3 = Estimated U = Nondetect X = Estimated Maximum Possible Concentration
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TABLE 4-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-OA2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
Number Max Reptorting Qualifer units (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class

max Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil I Soil Component ofLimit (IlL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

7440-62-2 Vanadium 46.3 MG/KG 3.31 E-03 3.3 IE-02 4.72E-02
7440-66-6 1060 MGKG 1.74E-03 1.74E-02 2.94E-01
Dioxins

1746-01-6 2,3,7,8-TCDD 0.000595 | XJ UG/KG I

Other Parameters
7601-90-3 lPerchlorate 9300 U UGIKG (
7723-14-0 MPhIKpG Thtai:(sP) i I j_ S_ l MG/KG

TOC TOC 87000 F G/KG

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect X = Estimated Maximum Possible Concentration
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TABLE 4-9
HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2D (AUS-DA2D)

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) GroundwaterStandard

Volatile Organic Compounds

71-55-6 1,1,1 -Trichloroethane 2500 U UG/L 3.166E+00 1.25E+01

79-34-5 1,1,2,2-Tetrachloroethane 2500 U UGIL 4.52E-02 6.85E+00

79-00-5 f h1oroe- ane - 28 J UG/L 1A04 'n 51- +00 . 5 6E+0 .

75-34-3 1, I-Dichloroethane 2 J UG/L 2.47E-03

75-35-4 owe offi gole e.a. 9 2 UGL I .64E-01 I-ti

107-06-2 1,2-Dichloroethane (EDC) 2500 U UG/L 2.03E-02 2 47E+02 5. 0013+02

78-87-5 1,2-Dichloropropane 2500 U UG/L 1.52E-02 3.62E+02 5.OOE+02

78-93-3 2-Butanone (MEK) 12000 U UGIL 6.30E+00

591-8-6 2-Hexanone 12000 U UG/L

108-10-1 4-Methyl-2-pentanone (MIBK) 12000 U UG/L 7.60E +01

67-64-1 Acetone 12000 U UGIL 1.97E+01

71-43-2 Benzene 2500 U UGIL 6.10E-03 2.23E,+02 5OOE+02

75-27-4 Bromodichloromethane 2500 U UG/L 1.318E-02 2.05E+01

75-25-2 Bromoforrn 2500 U UG/L 2.94E-04 342E+00

74-83-9 Bromomethane 2500 U UGfL 2.89E+02

75-15-0 Carbon disulfide 2500 U UG/L 2.4013+00

56-23-5 Carbon tetrachloride 2500 U UGfL 1.46E-02 5.87E+02 5.00E+02

108-90-7 Chlorobenzene 2500 U UGIL 2.36E+01 2.50E+0 1

75-00-3 Chloroethane 2500 U UG/L 5.39E-04 2.91E-0i

67-6- Chh~6ii,0.5 J UG/L ~~3oE0.79E0
74-87-3 Chloromethane 2500 U UG/L 1.65E-03

156-59-2 ci= 1 i-ieh. . .............. .9700 UG/L : :; 1:39E±2 

1006 1-01-5 cis-1 ,3-Dichloropropene 2500 U UGIL 3.09E-02 2.881E+02

124-48-1 Dibromochlorornethane 2500 U UGIL I .87E-02 2.05E+01

ND = Not Detected E =Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 4-9

HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2D (AUS-OA2D)

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 tonUEPA

CAS Number Chemical Max Reporting Qualifier Units Region 9 PRG for USEPA Region 9 PRG MCL andor tEPA Class I
Limit (RL) Carcinogens for Toxins Groundwater Standard

(Tap Water) (Tap Water) Groundwater Standard

10041-4 Ethylbenzene 2500 U UG/L 1.87E+00 3.57E+00

75-09-2 Methylene chloride 2500 U UG/L 5.85E-04 1.54E+00 5.00E+02

110-54-3 N-Hexane 2500 U UGIL 7.13E+00

10042-5 Styrene 2500 U UGIL L .52E+00 2. 502+01

12718-4 Ti hin Ct 2800 UGIL XWtit59SO3 j, 21.4D10240 i60124

108-88-3 Toluene 2500 U UG/L 3.462+00 2. 50E+00

1330-20-7 total Xylenes 2500 U UG/L 175E+00 2.502-01

156-60-5 sf- r ef 180 E2_ UG/L lASE+00 I.=O;

10061-02-6 trans- 1,3-Dichloropropene 2500 U UGIL 3.09E-02 2188E+02

79-01-6 CE 54000 UG/L E- 1.48E+03 -. OSE+4

75-014 Vinyla coid Vi " 53 E UG/L Z682-03 .6.-+.1

Semivolatile Organic Compounds

120-82-1 1 ,2,4-Trichlorobenzene 10 U UG/L 5.1414-02 1.43E-01

95-50-1 1 ,2-Dichlorobenzene 10 U UG/L 2.70E-02 1 67E-02

541-73-1 I,3-Dichlorobenzene 10 U UG/L I .83E+00

10646-7 I,4-Dichlorobenzene 10 U UG/L 1.99E-05 5.48E-02 1.33E-01

95-954 2,4,5-Trichlorophenol 50 U UG/L 1.37E-02

88-06-2 2,4,6-Trichlorophenol 10 U UG/L 1.64E-06

120-83-2 2,4-Dichlorophenol 10 IU UG/L 9.13E-02

105-67-9 2,4-Dimethylphenol 10 U UG!L 1 .37E-02

51-28-5 2,4-Dinitrophenol 50 U UG!L 6.85E-01

91-58-7 2-Chloronaphthalene I 0 U UG/L 2.05E-02

95-57-8 2-Chlorophenol 10 U UG/L 3.29E-01

91-57-6 2-Methylnaphthalene 10 U UG/L 5.48E-02

195-48-7 2-Methylphenol 10 U UG/L 5.48E-03

ND Not Detected E= Outside of Range UJ = Estimated Nondetect
J= Estimated U = Nondetect
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TABLE 4-9

HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2D (AUS-OA2D)

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 (r Max RL) to USEPA

CAS Number Chemical Max Reporting Qualifier Units Region 9 PRG for USEPA Region 9 PRG MCL andlor IEPA Class I

Limit (RL) Carcinogens for Toxins Groundwater Standard

(Tap Water) (Tap Water)

88-74-4 2-Nitroaniline 50 U UG/L 2.40E+0 i

88-75-5 2-Nitrophenol 10 U UG!L 3.42E-02

9 1-94-1 3,3t-Dichlorobenzidine 20 U UG/L L.34E-04

99-09-2 3-Nitroaniline 50 U UG/L 2.40E+01

101-144 4,4'-Methylene bis(2-chloroaniline) 10 U UG/L 1.93E-05 3.91E-01

534-52-1 4,6-Dinitro-2-methylphenol 50 U UGfL

101-55-3 4-Bromophenyl phenyl ether 10 U UG/L

59-50-7 4-Chloro-3-methylphenot 10 U UG/L 5.48E-03

106-47-8 4-Chloroaniline 20 U UG/L 1.37E-01

7005-72-3 4-Chlorophenyl phenyl ether 10 U UG!L

10644-5 4-Methylphenol 10 U UGIL 5.4S8E-02

100-01-6 4-Nitroaniline 50 U UG/L 2.40E+01 

100-02-7 4-Nitrophenol 5 0 U UG/L 1.71E-01

83-32-9 Acenaphthene 10 U UG/L 2.74E-02

208-96-8 Acenaphthylene I 0 U UG/L 5.48E-02

120-12-7 Anthracene 10 U UG/L 5.48E-03

56-55-3 Benzo(a)anthracene I 0 U UG/L 1.09E-04

50-32-8 Benzo(a)pyrene 10 U UG!L 1.09E-03 5.00E+01

205-99-2 Benzo(b)fluoranthene 0 U UG/L I .09E-04

191-24-2 Benzo(ghi)perylene 10 U UG/L 5.48E-02

207-08-9 Benzo(k)fluoranthene 10 U UG/L 1.09E-05

111-91-1 bis(2-Chloroethoxy)methane 10 U UG/L

111444 bis(2-Chloroethyl) ether 10 U UGIL 1.02E-03

108-60-1 bis(2-Chloroisopropyl) ether 10 U UG/L 3.64E-05 4.11 E-02

117-81-7 UElI httH P4 , 9.4 UO/L 416Et96 -O - I .29E-02

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

J = Estimated U = Nondetect
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TABLE 4-9

HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2D (AUS-OA2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE
Cancer Risk Hazard Quotient Ratio of Max Concentration

Max ResulIt or Based on USEPA (HQ) Based on (rMxR)t SP

CAS Number Chemical Max Reporting Qualifier Units Region 9 PRG for USEPA Region 9 PRa (or Max RL) to USEPA

Limit (RL) Carcinogens for Toxins Groundwater Standard
__________ ~(Tap W ater) (Tap Water) _ ___________

85-68-7 Butyl benzyl phthalate 10 U UG/L 1.37E-03

86-74-8 Carbazole 10 U UG!L 2.97E-06

218-01-9 Chrysene 10 U UG/L 1.09E-06

84-74-2 Di-n-butyl phthalate 10 U U`G.L 2.74E-03

117-84-0 Di-n-octyl phthalate 10 U UG/L 1.37E-02

53-70-3 Dibenz(ah)anthracene 10 U UG/L I .09E-03

132-64-9 Dibenzofuran 10 U UG/L 4.111E-01

84-66-2 Diethyl phthalate 10 U UG/L 3.42E-04

131-11-3 Dimethyl phthalate 10 U UG/L 2.7413-05

206 44-0 Fluoranthene 10 U UG/L 6.85E-03

86-73-7 Fluorene 10 U UG/L 4.1 IE-02

118-74-1 Hexachlorobenzene 10 U UOUL 2.38E-04 3.42E-01 1.0013+01

87-68-3 Hexachlorobutadiene 10 U UG/L I .16E-5 1.37E+00

77-474 Hexachlorocyclopentadiene 10 U UG/L 3.911E-02 2.00E-01

67-72-1 Hexachloroeth ane 10 U UG!L 2.08E-06 2.741E-01

193-39-5 lndeno( ,2,3-c,d)pyrene I 0 U UG/L 1.09E-04

78-59-1 Isophorone 1 0 U UGIL 1.411E-07 1.371E-03

621-64-7 N-Nitroso-di-n-propylamine 10 U UGfL 1 .04E-03

86-30-6 N-Nitrosodipheenylamine I 0 U UGIL 7.299E-07

91-20-3 Naphthalene 10 U UG/L 1661 E+00

87-86-5 Pentachlorophenol 50 U U&G/L 8.92E-05 4.57E-02 5.00OE+01

85-01-8 Phenanthrene 1 0 U UG/L 5.4813-02

108-95-2 Phenol 10 U UG/L 4.5713-04 LOOE-OI

129-00-0 Pyrene 1 0 U` UG/L. 5.4813-02

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

J = Estimated U = Nondetect
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TABLE 4-9
HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2D (AUS-OA2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGEIlax Result or Cancer Risk Hazard Quotient I Ratio of Max Concentration

IMax Result or -Based on USEPA (1HQ) Based on (rMxR)t SP
CAS Number Chemical Max Reporting Qualifier Units Region 9 PRG for USEPA Region 9 PRd (or Max RL) to USEPA

Limit (RL) Carcinogens for Toxins GrCundwor EAassar
_________________ _____________________________________ ________ j _ (Tap W ater) (Tap W ater) j Groundwater Standard

Explosives

99-35-4 1,3,5-Trinitrobenzene 0.25 U UG/L 2.28E-04

99-65-0 1,3-Dinitrobenzene 0.25 U UG/L 6.851E-02

118-96-7 2,4,6-Thnitrotoluene (TNT) 0.5 U UGIL 2.23E-07 2.74E-02

121-14-2 2,4-Dinitrotoluene 0.25 U UG/L 3.42E-03

606-20-2 2,6-Dinitrotoluene 0.5 U UG/L 1.377E-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 U 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 2.74E13-04

98-95-3 Nitrobenzene 0.25 U UG/L 7.36E-02

55-63-0 Nitroglycerin 1 U UG/L 2.08E-07

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

121-824 RDX 0.5 U UGfL 8.188E-07 4.57E-03

47945-8 Tetryl 0.75 U UG/L 2.05E-03

Metals
7429-90-5 Aluminum 9130 UG/L 2.5G0E-01

7440-36-0 Antimony 2.3 J UG/L 1.58E-01 3.83E-01

7440-38-2 Arsenic 10 U UG/L 2.23E-04 9.131E-01 2.00E-01

7440-39-3 Barium 117 J UG/L 4.58E-02 5.85E-02

744041-7 Beryllium 5 U UG/L 6.85E-02 1.2513+00

7440-42-8 Boron 14.1 J IUG/L 4.29E-03 7.05E-03

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

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J =Estimated U = Nondetect
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TABLE 4-9

HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2D (AUS-OA2D)

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)

7440-70-2 Calcium 269000 UG/L

7440 47-3 Chromium 12.8 UG/L 1.28E-01

7440484 Cobalt 50 U UG/L 2.28E-02 5.OOE-02

7440-50-8 Copper 5.8 J UG/L 4.28E-03 8.92E-03

7439-89-6 Iron 10700 UGIL 9.77E-0l 2A4E+O0.

7439-92-1 Lead 34 UG/L 4.53E-01

7439-95-4 Magnesium 107000 UG/L

7439-96-5 948 UG/L 1 =.OSE .32E+00 I

7439-97-6 Mercury 0.13 J UG!L 6.50E-02

7440-02-0 Nickel 10.9 UG/L L49E-02 IO E-Cl

2023695 Potassium 2960 U/IL

7782-49-2 Selenium 5 U UG/L 2.74E-02 IOCE-OI

7440-224 Silver 10 U UGfL 5.48E-02 2.OOE-0l

7440-23-5 Sodium 286000 UG/L

7440-28-0 Thifmii 3.4 1 UG/L L33 I.70R+00

7440-62-2 Vanadium 14.8 1 UG/L 5.79E-02

7440-66-6 Zinc 36.6 UG/L 3.34E-03 7 32E-03

Other Parameters
ALK Alkalinity Total (as CaCO3) 670 J MG/L

766441-7 Nitrogen, Ammonia (as N) 0.13 MG/L

Nitrate+Nitrite Nitrogen, Nitrate-Nitrite 0.34 J MG/L 3.40E-01 3.40E-01

7601-90-3 Perchlorate 500 U UG/L 2.74E+01

7723-14-0 Pli Tt (as P . 0.14 MG!L -925+02

TDS TD~kt ~t&~ ¼ 2080 MGfL 2j;340 .i

TSS TSS 84.5 MG/L

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

J = Estimated U = Nondetect

Page 6 of 6
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TABLE 4-10
HUMAN HEALTH SCREENING OF SURFACE WATER RESULTS FROM AREA 2D (AUS-OA2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max
Ratio of Max Concentration (or

Max Result or Concentration (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

Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 10 U UG/L

95-50-1 1,2-Dichlorobenzene 10 U UG/L

541-73-1 1,3-Dichlorobenzene 10 U UG/L

106 46-7 1,4-Dichlorobenzene 10 U UGIL

95-95-4 2,4,5-Ttchlorophenol 50 U UG/L

88-06-2 2,4,6-Trichlorophenol 10 U UG/L

120-83-2 2,4-Dichlorophenol 10 U UG/L

105-67-9 2,4-Dimethylphenol 10 U UG/L

51-28-5 2 4-Dinitrophenol 50 U UG/L

91-58-7 2-Chloronaphthalene 10 U UG/L

95-57-8 2-Chlorophenol 10 U UG/L

91-57-6 2-Methyinaphthalene 10 U UG/L 2.86E-03

95-48-7 2-Methylphenol 10 U UG/L

88-744 2-Nitroaniline 50 U UG/L

h 88-7$-5 2-Nitrophenol 10 U UG/L

91-94-1 3,3'-Dichlorobenzidine 20 U UG/L

99-09-2 3-Nitroaniline 50 U UG/L

534-52-1 4,6-Dinitro-2-methylphenol 50 U UG/L

101-55-3 4-Bromophenyl phenyl ether 10 U UG/L

59-50-7 4-Chloro-3-methylphenol 10 U UG/L

10647-8 4-Chlotoaniline 20 U UG/L

7005-72-3 4-Chlorophenyl phenyl ether 10 U UG/L

106-44-5 4-Methylphenol 10 U UG/L

100-01-6 4-Nitroaniline 50 U UG/L

100-02-7 4-Nitrophenol 50 U UG/L _

83-32-9 Acenaphthene 10 U UG/L

208-96-8 Acenaphthylene 1 0 U UG/L 2.86E-03

120-12-7 Anthracene 10 U UG/L 2.86E-04

56-55-3 Benzo(a)anthracene 10 U UG/L 1.OOE+02

50-32-8 Benzo(a)pyrene 10 U UG/L 1.OOE+03

205-99-2 Benzo(b)fluoranthene 10 U UG/L 1.00E+02

191-24-2 Benzo(g,h,i)perylene 10 U UG/L 2.86E-03

207-08-9 Benzo(k)fluoranthene 10 U UG/L

111-91-1 bis(2-Chloroethoxy)methane I0 U UG/L

111-44-4 bis(2-Chloroethyl) ether 10 U UG/L

10840-1 bis(2-Chloroisopropyl) ether 10 U UG/L

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 10 U UG/L

8548-7 Butyl benzyl phthalate 10 U UG/L

86-74-8 Carbazole 10 U UG/L

ND = Not Detected E = Outside oftRange UJ =Estimated Nondetect
I = Estimated U = Nondetect
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TABLE 4-10

HUMAN HEALTH SCREENING OF SURFACE WATER RESULTS FROM AREA 2D (AUS-OA2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max
Ratio of Max Concentration (or

Max Result or Concentration (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

218-01-9 Chrysene 10 U UG/L 1.OOE+00

84-74-2 Di-n-butyl phthalate 10 U UG/L

117-84-0 Di-n-octyl phthalate 10 U UG/L

53-70-3 Dibenz(a,h)anthracene 10 U UG/L

132-64-9 Dibenzofuran 10 U UG/L

8446-2 Diethyl phthalate 10 U UG/L

131-11-3 Dimethyl phthalate 10 U UG/L

206-44-0 Fluoranthene 10 U UG/L 8.33E-02

86-73-7 Fluorene 10 U UG/L 2.22E-03

118-74-1 Hexachlorobenzene 10 U UG/L

87-68-3 Hexachlorobutadiene 10 U UG/L

77-47-4 Hexachlorocyclopentadiene 10 U UG/L

67-72-1 Hexachloroethane 10 U UG/L

193-39-5 Indeno(1,2,3-cd)pyrene 10 U UG/L 1.OOE+02

78-59-1 Isophorone 10 U UG/L

621-64-7 N-Nitroso-di-n-propylamine 10 U UG/L

86-30-6 N-Nitrosodiphenylamine 10 U UG/L

91-20-3 Naphthalene 10 U UG/L

87-86-5 Pentachlorophenol 50 U UG/L

85-01-8 Phenanthrene 10 U UG/L 2.86E-03

108-95-2 Phenol 10 U UG/L I.OOE+OO 1.OOE-0I

129-00-0 Pyrene 10 U UO/L 2.86E-03

Explosives

99-35-4 1,3,5-Trinitrobenzene 0.25 US UG/L

99-65-0 11,3-Dinitrobenzene 0.25 UJ UG/L

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

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

606-20-2 2,6-Dinitrotoluene 0_ 5 US UO/L

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

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

99-08-1 3-Nitrotoluene 0.5 US1 UG/L

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

99-99-0 4-Nitrotoluene (PNT) 0.5 US UG/L_

2691-41-0 HMX 0.5 US UG/L

98-95-3 Nitrobenzene 0.25 UW UG/L _ __ :.

121-82-4 RDX 1.8 J UG/L _

479-45-8 Tetryl 0.75 UJ UG/L

Metals
7429-90-S Aluminum 2720 _ UG/L 1.36E+I01

7440-36-0 Antimony 6 U UG/L 1.OOE+00

ND - Not Detected E - Outside of Range UJ = Estimated Nondetect
3 = Estimated U = Nondetect
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TABLE 4-1 0
HUMAN IIEALTH SCREENING OF SURFACE WATER RESULTS FROM AREA 2D (AUS-OA2D)

S ADDITIONAL AND IJNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max
Ratio of Max Concentration (or

Max Result or Concentration (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

Realth

7440-38-2 Arsenic 3 J UG/L 3.00E-01

7440-39-3 Barium 65.9 J UG/L 2.90E+00 1[32E-02

744041-7 Beryllium 5 U UG/L 1.00E++00

744042-8 Boron 100 U UG/L 1.00-01

744043-9 Cadmium 5 U UG/L I .OOE+00

7440-70-2 Calcium 33100 UG/L 4.60E+00

7440-47-3 Chromium 2.4 J UGIL 2.40E-0 1

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

7440-50-8 Copper 10 U UG/L 1.0OE+00

7439-89-6 l~nl l iX 2290 J UG/L 2.29E+OI I p!-0 t

7439-92-1 Lead 3 U UG/L 1.50E+00

7439-954 Magnesium 10700 UG/L 4.22E+00

7439-96-5 Manganese 42 U UG/L 7,22E-02 4.20E-02

7439-97-6 Mercury 0.2 U UGIL I .00E+OO 1.67E+O 1

= 7440 02-0 . Nickel I _ 10 U UC/L I.OOE+00 1.001E-02

2023695 Potassium 1870 UG/L L .16Ef+00

778249-2 Selenium 2.5 J UG/L 9.26E-01 2.50E-03

7440-22-4 Silver 10 U UG/L 1 .OOE+00 2.00E+00

7440-23-5 Sodium 20900 UG/L 6.60E+ _00

7440-28-0 Thallium 10 U UG/L 1.00E+00

7440-62-2 Vanadium 50 U UG/L 1.00£+00

7440-66-6 Zinc 20 U UG/L 1.0013+00 2.00E-02

Other Parameters
7601-90-3 Perchlorate 500 U UG/L

ND = Not Detected e = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 4-11

ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-OA2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Direct Exposure Retained as

CAS Num ber Chemical Background Max Reporting Qualifier Units Hazard Quotient Potential
CAS Number Chemical (SOIL) Limit (RL) J (IIQ) (SOIL) Bioaccumulator

Volatile Organic Compounds _ _ __ _

71-55-6 1,1,1-Trichloroethane 10 U UG/KG 3.36E-04

79-34-5 1,1 ,2,2-Tetrachloroethane 10 U UGIKG 7.86E-02

79-00-5 1, 1,2-Trichloroethane 10 U UG/KG 3.50E-04

75-34-3 I,l-Dichloroethane 10 U UG/KG 4.98E-04

75-35-4 I,l-Dichloroethene 10 U UG/KG 1.21 E-03

107-06-2 1,2-Dichloroethane (EDC) 10 U UG/KG 4.72E-04

540-59-0 1,2-Dichloroethene (total) 230 UG/KG 2.92E-01

78-87-5 1 ,2-Dichloropropane 10 U UG/KG 1.43E-05

78-93-3 2-Butanone (MEK) 1200 J UGIKG 1.34E-02

591-78-6 2-Hexanone 19 U UG/KG 1.51E-03

108-10-1 4-Methyl-2-pentanone (MIBK) 19 U UG/KG 4.2913-05

67-64-1 Acetone 34 J UG/KG 1I36E-02

7143-2 Benzene 10 U UG/KG 6.25E-04

75-27-4 Bromodichloromethane 10 U UG/KG 1.85E-02

75-25-2 Bromoform 10 U UG/KG 6.2913-04

74-83-9 Bromomethane 10 U UG/KG 4.25E-02

75-15-0 Carbon disulfide 10 U UG/KG 1.06E-01

56-23-5 Carbon tetrachloride 10 U UG/KG 1.00E-05

108-90-7 Chlorobenzene 10 U UG/KG 2.50E-04

75-00-3 Chloroethane 10 U UG/KG

67-66-3 Chloroform 10 U UG/KG 8.40E-03

74-87-3 Chloromethane 10 U UG/KG 9.6213-04

156-59-2 cis-1,2-Dichloroethene 220 UG/KG 2.7913-01

10061-01-5 cis-1,3-Dichloropropene 10 U UG/KG 2.51 E-02

12448-1 Dibromochloromethane 10 U UG/KG 4.8813-03

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

J = Estimatcd U = Nondetect X = Estimated Maximum Possible Concentration
Pagc I of 6
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TABLE 4-11
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-OA2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as

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

100-41-4 Ethylbenzene 10 U UG/KG 2.00E-03

75-09-2 Methylene chloride 11 U UG/KG 2.72E-03

110-54-3 N-Hexane 16 UG/KG

100-42-5 Styrene 10 U UG/KG 3.33E-05

127-18-4 Tetrachloroethylene (PCE) 810 . UGIK& 6.23E-02

108-88-3 Toluene 2 J UGIKG 6.67E-04

1330-20-7 total Xylenes 10 U UG/KG 1.67E-02

156-60-5 trans- 1 ,2-Dichloroethene 10 U UG/KG 1.27E-02

10061-02-6 trans-i ,3-Dichloropropene 10 U UG/KO 2.51 E-02

79-01-6 Trichloroethylene (TCE) 920 J UG/KG 1.02E-01

75-014 Vinyl chloride 10 U UG/KG 1.55E-02

Semivolatile Organic Compounds

120-82-1 1 ,2,4-Trichlorobenzene 710 U UG/KG 3.552E-02

95-50-1 1 ,2-Dichloroberzene 710 U UG/KG 2.40E-01

541-73-1 1 ,3-Dichlorobenzene 710 U UGIKG 1.88E-02

10646-7 1,4-Dichlorobenzene 710 U UGIKG 3.55E-02

95-954 2,4,5-Trichlorophenol 3500 U UG/KG 8.75E-01

88-06-2 2,4,6-Trichlorophenol 710 U UG/KG 7.10E-02

120-83-2 2,4-Dichlorophenol 710 U UG/KG 8.11 E-03

105-67-9 2,4-Dimethylphenol 710 U UG/KG 7.1 OE+0 1

51-28-5 2,4-Dinitrophenol 3500 UJ UG/KG 1.75E-01

91-58-7 2-Chloronaphthalene 710 U UG/KG 5.83E+01

95-57-8 2-Chlorophenol 710 U UG/KG 2.93E+00

91-57-6 2-Meihylnaphthalene 7100 UG/KG i .^YES

9548-7 2-Methylphenol 710 U UG/KG 1.76E-02

88-74-4 2-Nitroaniline 3500 U UG/KG 4.72E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect X = Estimated Maximum Possible Concentration
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TABLE 4-11
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-OA2D)

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
{SO }) Limit (RL) (HQ) (SOIL) Bioaccumulator

88-75-5 2-Nitrophenol 710 U UG/KG 4.44E-01

91-94-1 3,3'-Dicblorobenzidine 1000 U UG/KG l.55E+00

99-09-2 3-Nitroaniline 3500 U UIKG 1. I I E+00

101-14-4 4,4'-Methylene bis(2-chloroaniline) 620 U UG/KG

534-52-1 4,6-Dinitro-2-methylphenol 3500 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 710 U UG/KG

59-50-7 4-Chloro-3-methylphenol 710 U UG/KG 8.93E-02

10647-8 4-Cloroaniline* 1400 U UG/KG 1.27E+00

7005-72-3 4-Chlorophenyl phenyl ether 710 U UG/KG

106 44-5 4-Methylphenol 710 U UGIKG 4.36E-03

100-01-6 4-Nitroaniline 3500 U UG/KG I.60E-01

100-02-7 4-Nitrophenol 3500 U U&IKG 5.00E-0l

83-32-9 Ai hene , 520 UG/KG 7.62E-04 - YES

208-96-8 Acenaphthylene 710 U UG/KG 1.04E-03

120-12-7 1200 UG/KG 8.& 1 E-04 YES

56-55-3 B a 4800 UG/KG 9.21E-01 YES-'

50-32-8 _ - 4800 UGfKG 1 .09E-03

205-99-2 Bern o(&bra_ 5200 UG/KG 8.70E-02

191-24-2 Benzo(gkf)jertl4ehe 2300 UG/KG 193E-02

207-08-9 Benzo(k)fluoranthene 4400 UG/KG 7.36E-02 S

111-91-1 bis(2-Chloroethoxy)methane 710 U UG/KG 2.34E+00

111444 bis(2-Chloroethyl) ether 710 U UG/KG 3.00E-02

108-60-1 bis(2-Chloroisopropyl) ether 710 U UG/KG

117-81-7 alate (DEHP) 11000 UG/KG YES

85-68-7 5900 J UG/KG YES

86-74-8 Q b 620 UG/KG ^YES

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

J = Estimated U = Nondetect X = Estimated Maximum Possible Concentration
Page 3 of 6
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TABLE 4-11

ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-OA2D)

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
CASNuberChmicalSO) Limit (RL) (HQ) (SOIL) Bioaccumnulator

218-01-9 5500 UG/KG t 1.161E0 <ES

84-74-2 220 J UG/KG 1.10E-03 VE, S

117-84-0 Di-n-octyl phthalate 710 U UG/KG 1.00E-03

53-70-3 Dibenz(ah)anthrdctne- 1200 UG/KG 6.52E-02 YES

132-64-9 D 2700 UGfKG YESC^^

84-66-2 Diethyl phthalate 710 U UGIKG 7.1 OE-03

131-11-3 Dimethyl phthalate 2500 UG/KG 1,251-02

206-44-0 Fluoranthene Ž? , tC 7100 UG/ICG 5.82-02 YES

86-73-7 Flure 430 J UGIKG 1.43E-02 YES

118-74-1 Hexachlorobenzene 710 U UG/KG 7.10E-04

87-68-3 Hexacblorobutadiene 710 U UG/KG 1.792+0 1

7747-4 Hexachlorocyclopentadiene 710 UJ UG/KG 7. 1 OE-02

67-72-1 Hexachloroethane 710 U UG/KG 1.19E+00

193-39-5 1den6( K .cd)ptnc 2100 UG/KG 1.93E-02 YES

78-59-1 Isophorone 710 U UG/KG 5.11 E-03

621-64-7 N-Nitroso-di-n-propylamine 710 U UG/KG 1.312E+00

86-30-6 N-Nitrosodiphenylamine 710 U UG/KG 3.55E-02

91-20-3 Naphthalene 2800 UG/KG 1.12E-02

87-86-5 92 J UG/KO 1.532-02 'YES

85-01-8 W _ 6500 UG/KG 1.42E-0 1 ^ YES

108-95-2 Phenol 100 J UG/K& 2.50E-03

129-00-0 4Pyee 47 .;9 ' 6800 UG/KG 8.66E-02

Explosives

99-354 1,3,5-Trinitrobenzene 530 U UG/K 1.41E+00

99-65-0 1,3-Dinitrobenzene 530 U UG/KG 8.10E-0 I

118-96-7 2,4,6-Trinitrotoluene (TNT) 1100 U UG/KG 3.67E-02

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

I = Estimated U = Nondetect X = Estimated Maximum Possible Concentration
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TABLE 4-11

ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 211 (AUS-OA2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as

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

121-14-2 2,4-Dinitrotoluene 530 U UG/KG 4.14E-0 I

606-20-2 2,6-Dinitrotoluene 750 U UG/KG 2.28E+01

35572-78-2 2-Amnino-4,6-Dinitrotoluene 1100 U UG/KG 1.38E-02

88-72-2 2-Nitrotoluene (ONT) 1100 U UG/KG

99-08-1 3-Nitrotoluene 1100 U UG/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 1100 U UG/KG

99-99-0 4-Nitrotoluene (PM) 1100 U UG/KG

2691-41-0 HMX 6000 3 UG/KG 2.40E-01

98-95-3 Nitrobenzene 530 U UG/KG 1.33E-02

5543-0 Nitroglycerin 5300 UGfKG

78-11-5 Pentaerythiritol tetranitrate (PETN) 3700 UJ UG/KG

121-824 RDX 76000 UG/KG 7.60E-0 1

47945-8 Tetryl 1600 U UG/KG

Metals

7429-90-5 Aluminum 28800 19100 MG/KG

7440-36-0 At in 0.83 5.3 MG/KG -

7440-38-2 a n, 13.5 120 MG/KG 1 1 U

7440-39-3 Barium 195 302 MG/KG 6.04E-01

744041-7 Beryllium 0.76 1.1 MG/KG1 I.IOE-01

744042-8 5.3 2460 MG/KG 4.92E+03

744043-9 Cadmium 0.19 2.3 MG/KG 7.931E-02

7440-70-2 Calcium 2497 133000 MG/KG

7440-47-3 Chrniurn< 25.2 96.8 MGIKG L94E+01 _

7440484 Cobalt 21.7 15 MG/KG 7.50E-01

7440-50-8 Coppe ^! 11.3 937 3.02Et01I _

57-12-5 Cyanide, Total 0.41 0.88 MG/KG 9.78E-01

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

J = Estimated U = Nondetect X = Estimated Maximum Possible Concentration
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TABLE 4-11

ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 2D (AUS-OA2D)

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) (H2Q) (SOIL) Bioaccumulator

7439-89-6 ron ~~~~~~~~~~19306 22600 MG/KG[ 1.1Et2t q- _________

7439-92-1 Lead 23.4 372 MG/KG 8.59E-01

7439-95-4 Magnesium 1552 40800 MG/KG

7439-96-5 Manganese 3640 2370 MG/KG 2.37E+01

7439-97-6 •r& rw0.06 0.19 J MG/KG 2.71 E-02YS

7440-02-0 Nickel 18.9 24.3 MG/KG 8.1OE-01

2023695 Potassium 625 2240 MG/KG

7782-49-2 Selenium 2.34 2.2 MG/KG 2.20E+00 YES

7440-22-4 0 lver ~ 41' 0.58 40.3 MG/KG 22=

7440-23-5 Sodium 170 656 MG/KG

7440-28-0 Thallium 0.41 0.26 J MG/KG 2.60E-01

7440-62-2 Vanadium 47.2 46.3 MG/KG 1.01E+00

7440-66-6 51.4 1060 MG/KG 8.83E 300

Dioxins

1746-01-6 978-TCD=D 0 1 1 0.000595 xi 1 TUG/KG I .19E07

Other Parameters

7601-90-3 IPerchlorate 9300 U UG/KG

7723-14-0 Phosphorus, Total (as P) 891 1 1 MG/KG . __

TOC JTOC 31393 87000 1 MG/KGJ I

ND Not Detected E = Outside of Range UJ = Estimated Nondetect
J Estimated U = Nondetect X = Estimated Maximum Possible Concentration
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TABLE 4-12
ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AREA ZD (AUS-OAZD)

ADDITIONAL AND UNCLIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or 1 Direct Exposure Retained as
CAS Number Chemical (Surface Water) LM it Reportin Qualifier Units HaadQuotient j Poateuntialo

Semtivolattle Organic Compounds _ __________

120-82-1 1,2,4-Trichiorobenzene 10 U UG/L 2.23U-0

95-50-1 1,2-Dichlorobenzene 10 U UG/I. 7.1413-01

541-73-1 I,3-Dichlorobenzene 10 U UG/L 1.9913-01

106-46-7 1,4-Dichlorobenzene 10 U UGIL 8.9313-0 1

95-95-4 12,4,5-Trichlorophenol 50 U UGIL 7.94E-01

88-6-2 2,4,6-Trichlorophenol 1 0 U UG/I. 3.13E+00

120-83-2 2,4-Dichlorophenol I10 U UG/I. 2.74E-01

105-67-9 2,4-Dimethylphenol 1 0 U US/I. 4.7218-01

51-28-5 2,4-Dinitrophenol 50 U US/I. 8.0611+00

9 1-58-7 2-Chloronaphthalene 1 0 U US/I. 3.23E-02

95-57-8 2-Chiorophenol to______1 U US/I. 2.28E-01

91-5746 2-Methyinaphithalene _______ 10 U US/I. 2.4018-02

95-48-7 2-Methylphenol 10 U US/I. 7.6983-01

88-74-4 2-Nitrosniline 50 U UG/I. 2168-03 _______

88-75-5 2-Nitrophenol 1 0 U UST/I 2.9011-03

91-94-1 3,3'-Dichlorobenzidine 20 U US/I 1,9013-01

99-09-2 3-Nitioaniline 50 U UG/L 7.328-4

534-52-I 4,6-Dinitro-2-mcthylphenol 50 U UG/I. 2.17E+01

101-55-3 4-Bromnophenyl phonyl ether 10 U US/I. 6.6713+00

59-50-7 4-Chloro-3-methylphenol 10 U US/I 3.332+01

106-4748 4-Cbloroaniline 20 U US/I. 8.899-03

7005-72-3 4-Chlorophenyl phonyl other 10 U US/I. 2.17E-01

106-44-5 4-Metbylphenol 10 U US/I 4.448-3

100-01-6 4-Nitroaniline s0 U US/I. 1.08E-03

100-02-7 4-Nitrophenol 50 U US/I. 6.042-0

83-32-9 Acenaphthene 10 U US/I 5.9888-1

208-96-8 Acenaphthylcne 1 0 U U1/I. 1.5011-02 -

120-12-7 Antracene 10 U US/I. 1.6713+00

56-55-3 Benzo~aantbraene 1 0 U UG/I. 3.7081+02

50-3248 Benzo(a)pyrene 10 U US/I 7.148+02

205-99-2 Benzo(b)fluoranthene 1 0 U US/I., 1.7915+03

191-24-2 Benz(g~hi)pexylene 10 U US/i 1.31E+00

207-08-9 Benzo(k)fiuoranthene 1 0 U US/I. 1.798+03

111-91-1 bis(2-Chloroethoxy)methane 1 0 U US/I. 1.56E-03

111-44-4 bis(2-Chlomoethyl) ether 10 U US/I 4.20E-03

108-60-1 bis(2-Cbloroisopropyl) ether 10 U US/I.

117481-7 bis(2-Ethylhoxyl) phithalate (DEHP) 10 U US/I. 3.338+00

85-68-7 Butyl boozyl phthalate 10 U UG/I. 5.262-0

86-74-8 Carbazolo 10 ~U US/I. 1.12"-2

218-1-9 Chrysene ______ 10 U US/I. 6.252-01 _______

84-74-2 Di-n-butyl phthaiae ______ 10 U UI. 1.0618+00

ND -Not Detected 8 - Outside of Range UJ = stimtated Nondetect
J -Estimated U = Nondetect
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TABLE 4-12
E;COLOGICAL SCREENING OF SURFACE WATIER RESULTS FROM AR-EA 2D (AIJS-OA2D)

S ~~~~~~ADDITIONAL AND UNCHARACTERJiED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Backgound Max Result or Direct Exposure Retained as

CAS Number Chemical BSrackground) Max Reporting Qualifier Units Hazard Quotient Potential
(Surfac Water) Limit (RI) (1IQ) Bioaccumulator

117-84-0 Di-n-octyl phthalate 10 U UG/L 1.41 E-02

53-70-3 Dibenz(a,h)anthracene 1 0 U UG/L 6.25E+03

132-64-9 Dibenzofuran 1 0 U UGIL 2.70E+00

84-66-2 Diethyl phthalate 10 U UGh. 4.76E-02

131-1 1-3 Dirnethyl phrlhalate 10 U UGIL 3.03E3-02

206-44-0 Fluoranthene 10 U UG/L 1.23E1+00

86-73-7 Fluorene 10 U UG/L 2.561E+00

118-74-1 Ilexachlorobeozene 10 U UG/L 2.72E3-400

87-68-3 Hexachlorobutadicne 10 U UG/L 1.08E3+01

77-47-4 Hexachlorocyclopentadiene 10 U UG/L 1.43E+02

67-72-1 Hexachloroethane 10 U UGIL 1.02E-'00

193-39-5 1ndeno(1l,2,3-c,d)pyrene 10 U UG/L 2.32E3+00

78-59-1 Isophorone 10 U UG/L 8.55E3-03

621-64-7 N-Nitroso-di-n-propylamsine 10 U UGJL

86-30-6 N-Nitrosodiphenylamine 10 U UGIL 1.71E3-01

91-20-3 Naphthalene 10 U UGIL 8.33E3-01

87-86-5 Pentachlorophenol s0 U UG/L 3.33E3+00

85-01-8 Phenanthrene 10 U UGIL 1.5913+00

10-52 Phenol 10 10 U UGIL. 1.OOE-0 1

129-00-0 Pyrene 10 U UGIL 1.64E-01

E xplosives _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

99-35-4 1,3,5-Trnitrobenzenie 0.25 US UG/L 8.33E3-03

99-65-0 1 ,-Dinitrobenzene 0.25 U.S UG!L 1.2513-02

118-96-7 2,4,6-Trinitrotoluene (TNT) 0.5 US UG/L 1.2513-02

121-14-2 2,4-Dinitrotoluene 0.25 US UG/L I1.0913-03

606-20-2 26-Diniftotoluene .0.5 US UG/L 1. 19E-02

35572-78-2 2-Amino-4,6-Dinitrotoluene 0.5 US UG/h 2.50E3-02

88-72-2 2-Nitrotoluene (ONT) 0.5 US UG/L 6.85E3-05

99-08-1 3-Nitrotoluene 0.5 US) UG/I 6.02E-05

19406-51-0 4-Anmino-2,6-Dinitrotoluene 0.5 US UG/L 9.26E3-04

99-99-0 4-Nitrotoluene (PNT) 0.5 US UG/L 7.14E-05

2691-41-0 HMX 0.5 US UG/L 1.52E-03

98-95-3 Nitrobenzene 0.25 US UGlL 9.2613-04

121-82-4 RDX 1.8 5 UG/L 9.4713-03

479-45-8 Tetryl -A0.75 US UG/L

Metals _______

7429-90-5 Auminum >li 200 2720 5 DGlL $4 t t
7440-36-0 Antimony 6 6 U UGIL 2.00O3-01

7440-38-2 Arsenic 10 3 .1 UGIL 1.5813-02

7440-39-3 Blariums 22/7 65.9 5 UG/I- 1.32E3-02

7440-41-7 Beryllium 5 5 U UGhL 9.4313+00O 7440-42-8 1Baron 100 U UG/L I .0013-01I

ND -Nor Detected 13 = Outside of Range UJS Estimated Nondetect
S Estimated U = Nondetect
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TABLIE 4-12
ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AREA 21) (AUS-OA2D)

ADI)DITIONAL AND) UNCiIARACTERIZED SITES OU 0
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as
CAS Number Clhemical Background Max Reporting Qualifier Units Hazard Quotient Potential

(Surface Water) 1.Limit (RL) (1IQ) Bioaccumulator

7440 43-9 Cadmium 5 5 U UG/L 4.5$E+00

7440-70-2 Calcium 7197 33100 UG/L 2.85E-01

744047-3 Chromium 10 2.4 J UG/L 1.16E-02

7440484 Cobalt 50 50 U UG/L 2.17E+OI

7440-50-8 Copper 10 10 _ _ UG/L 8.47E-0I=

7439-89-6 Iron 100 2290 3 UG/L 2.2913400 2 

7439-92-1 Lead 2 3 i UIG/L 1.49E-0I

7439-95-4 Magnesium 2534 10700 UG/L 1.30E-01

7439-96-5 Manganese 582 42 U UGh. 4-20E-02

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 1870 UG/L 3.53E-02

7782-49-2 Selenium 2.7 2.5 J UG/L 2.50E-03 YES

7440-22-4 Silver 10 10 U UG/L 2.00E+00

7440-23-5 Sodium 3169 20900 UG/L 3.07E-02

7440-28-0 Thallium 10 10 U UG/L 2.50E+00

7440-62-2 Vanadium 50 SO U UG/L 2.63E+00

7440-66-6 Zinc 20 20 U UG/L 2.OOE-02

Other Parameters S
7601-90-3 |Perchlorate SOO U UG/L

ND = Not Detected E- Outside of Range UJ Estimated Nondetect
J - Estimated U - Nondetect
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TABLE 4-13

DIOXINIFURAN TOXICITY EQUIVALENTS
FOR SOIL SAMPLES FROM AREA 2D (AUS-OA2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU

FIELD ID TF AUS-OAD-002-SS-OX AUS-OA2D-017'SS-OX AUS-0AD-018-SS-0X AUS-OA21D-028-SS-OX AUS.OAD-035-SS-OX AUS-OA2D-036-SS-OX

~~~~~~~~~~~R esult Qua! TRQ Result Q~ua!l TEQ Result Qua! TEQ Remilt Qua! TEQ Result Qual TEQ Result Qual TEQ

DIOXINS I FURANS (ng/kg) I I I 

2,3,7,8-TCDD 1.000 <z U 0.0511 .1 0.05)) < U 0.595 Xi 0.5950 0.189 3 0.1890 C U

l,2,3,7,8-PeCDD 1.000 0.409 XJ 0.4090 0.176 XJ 0.1760 0.411 3 0.4110 2.61 X 2.6100 0.527 J 0.52 70 0.11 xi 0.1100

1,2,3,4,7,8-IHxCDD 0.100 0.555 1 0.0555 0.214 Xi 0.0214 0.728 1 0.0728 1.88 .1 0.1880 0.714 1 0.0714 0.143 Xl 0.0143

1,2,3,6,7,8-H~xCDD 0.100 1.65 1 0.1650 0.873 1 0.0873 1.09 1 0.1090 3.22 0.3220 1.21 1 0.1210 0.333 Xi 0.0333

1,2,3,7,8,9-HxCDD 0.100 1.59 J 0.1590 0.505 1 0.0505 1.2 1 0.1200 2.53 0.2530 1.15 1 0.1130 0.208 Xi d 0208

1,2,3,4,6,7,8-HpCDD 0.010 43.6 0.4360 8.8 0.0880 50.6 0.5060 21.1 0.21 10 31.7 0.3170 9.08 0.0908

OCD.D 0.0001 1360 0.1360 549 0.0549 4410 0.4410 457 0.0457 1700 0.1 700 534 0.0534

2,3,7,8--TCDF 0.100 < U 0.182 .1 0.0182 < U 10.3 1.0300 0.372 1 0.0372 < U

1,2,3,7,8-PeCODF 0.050 0.195 xi 0.0098 < U 0.0958 1 0.0048 16.1 0.8050 0A429 1 0.0215 C U

2,3,4,7,8..PeCDF <.0 U 009 1 0.0545 25.9 12.9500 0.642 1 0.3210 < U

1,2,3,4,7,8-HxCDI' 0.100 1.19 .1 0.1190 0.103 XI 0.0103 0.0937 XJ 0.0094 25 2.5000 0.535 1 0.0535 0.0985 xi 0.0099

1,2,3,6,7,8-HxCDF 0.100 0.461 .1 0.0461 0.0691 Xi 0.0069 0.083 1 0.0083 23,3 2.3300 0.492 1 0.0492 0.071Id 1 0.0072

2,3,4,6,7,8-HxCDF 0.100 0.344 1 0.0344 0.0942 1 0.0094 0.0894 1 0.0089 24.4 2.4400 0.535 J1 0.0535 < U

1,2,3,7,8,9-HxCDF 0.100 0.177 1 0.0177 C U < U 7.83 0.7830 0.183 1 0.0183 < U

l,2,3,4,6,7,8-HpCDF 0.010 8.63 0.08 63 1.04 1 0.0104 0.73 .1 0.0073 72.3 0.7230 2.61 0,0261 0.64 1 0.0064

1,2,3,4,7,8,9-IHpCDF 0.010 0C43 1 0.0045 <c U <c U 11.9 0.1190 0.287 1 0.0029 < U

OCt11 0.0001 23.6 0.0024 0.597 1 0.0001 1.88 1 0.0002 48.9 0.0049 5.53 0.0006 1.54 1 J 0.0002

Total TCDDs < U 0.244 1 0,564 J 3 1 0.834 1 < U

Total PeCDDs 0.889 3 0.682 3 2.18 1 34,1 2.37 1 0.302 1

Total HxC3Ds 12.3 7.4 1 12.7 37.2 7.99 2.07 1

Total HpCDDs 86.2 19.2 114 41.3 68,6 20.4

TFotal TCD~s < U 1.31 < U 296 4.96 0.0783 1

Total PeCD~s 0.764 1 1.01 1 0.641 1 269 4.68 1 0.201 1

Total HxCD3Fs 6.96 1 1,26 1 0.792 1 216 5.75 1 0.528 1

Total HlpCD~s 17.7 1.72 1 1.74 1 122 6.79 35 

TOTAL TEQ L.680 £58449 L. 75319 27.9096 2.09407 £34616

Diluted sample results were used, if available,
E - Value exceeds linear range
EDL - Estimated Detection limit
I= Estimated

ND -Not Detected
Qua!l - Qualifier
TEF - Toxic Equivalency Factor
TEQ - Toxicity Equivalent
U - Nandetec
U) Estimated Nondetect
X - Estimated Maximum Possible Concentration (EMPC)
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TABLE 4-14, AUS-OA2D
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE0

Surface Water Groundwater Sediment Soil

Chemical coc MTclcCp 
PC Rationale Rationale Rationale ] Rationale

_______ _______ _______ _______ ____ (y s/no) J(yes/no) (yes/no) (yes/no)

Volatile Organic Compounds _____ __ _ _____ ____

1,1,1-Trichloroethanie NA NA Uncertainty B NA NA No A
l,l1,2,2-Tretrachloroethane NA NA Uncertainty 13 NA NA Uncertainty B

. . . ... . .... .. . .. ... ... ... .. .. .... ... .. -- -- ---

l,l1,2-Tnechloroethane NA NA Ye: I NA NA Uncertainty B
l,l-Dichloroethane NA NA No F NA NA No j A

l,I-Dichlorocthcne NA NA YE.iK. I NA NA Uncertainty j B

I1,2-Diehloroethane (FUC) NA NA Uncertainty B NA NA Uncertainty B

1,2-Dichloroethene (total) NA NA NA NA NA NA Yeu

I1,2-Diehloropropanc NA NA Uncertainty B NA NA Uncertainty B

2-Butanone (MEK) NA NA Uncertainty B NA NA No F~

2-H-exanone NA NA No C NA NA No C

4-Methyl-2-pentanone (MII3K) NA NA Uncertainty B NA NA No A

Acetone NA NA Uncertainty B NA NA N 

Benzenc NA NA Uncertainty B NA NA Uncertainty~ B1
Bromodiebloroniethane NA NA Uncertainty B NA NA No A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. .....

BromofihoromnhneNA NA Uncertainty B NA NA No A

Carbom~ndisud NA NA Uncertainty B NA NA No A

Carbontethanhoie NA NA Uncertainty B NA NA Uncertainty B

Charobeonziuien NA NA Uncertainty B NA NA No A

Cailrbonetrahan rideNA NA Uncertainty B NA NA Unoetit A
Chloroform NA NA Yes~~~~~~~~~~~~~~~~~~~~~~~----- .* NA...NA...No A..

Chlorobnzethne NA NA Uncertainty B NA NA No A
ci- ,- ....... o.r.o.. t... ne. NA. NA. .... Yea ..... I....NA... NA . Yes.. ....

Diroohloromethane NA N A Uncertainty B NA NA No A

Cthylorener NA NA Unertit B NA NA No A
Methylene chloride NA NA Uncertainty. ...... . NA... NA Uncertainty B

Nhllexnethn NA NA Uncertainty B NA NA No F

Tetra2Dchloroetyliene (C)NNA je*NA NA A NA YesE

Toluenecloopopn NA NA Uncertainty B NA NA No F

tirootahXlornes hn NA NA Uncertainty B NA NA No A

Ethyans-z3DehlrorpeeNA NA Uncertainty j B NA NA No A

Vinhylecloie hoieNA NA Ynestit B NA NA Uncertainty B

,2,4-TrichlorobenenenceCrtaiNoyr NA NA UNcetit L F

Styreneoobnen ____-No CA Uncertainty B NA NA - No A

Tol-Dchue oenznNo CA Uncertinty -B NA NA UNcetit [ F 

trn2,2,-Trichloroetheno No CA - No h NA NA - No A -
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TABLE 4-14, AUS-OA2D
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUlS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical -oc- to&CP .CP aIonl

Rationale (yes/no) Rtole (yes/no) 110(yes/no) _____

2,4,6-Trichlorophenol ______ No C Uncetiny B NA NA -- Uncertainty B

2,4-Dichiorophenol No C No A NA NA Uncertainty B

2,4-Dimethyiphenol No C No A NA NA Uncertainty B

2,4-Dinitrophenol _____No C No AN netity -

2-Chloronaphthalene No C No A NA NA No A

2-Chiorophenol _____No C No A NA NA Uncertainty B

I -Methylnaphthalcne NA NA NA NA NA NA NA NA~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ... ..

I-Methylnaphthalene No NA No NA NA NA NoA

2-Methyliphtaeno e ____ _ No C No A NA NA No A

2-Nitroaniline No C Unccrtainty B NA NA No A

2-Nitrophenol No C No A NA NA No I A

3,3'-Dichlorobenzid-ine No C Uncertainty B3 NA NA Uncertainty B

3-Nitroaniline No C Uncertainty B NA NA No A

4,6-Dinitro-2-methylphenol______No C No C NA NA No C

4-Bromophenyl phenyl ether No C No C NA NA No C

4-Chloro-3-methylphenol ______ No C No A NA NA NoA

4-Chloroaniline No C No A NA NA Uncertainty B

4-Chlorophenyl phenyl ether No C No C NA NA No C

4-Methylphenol ______ ___ No C No A _ NA NA No A

4-Nitroaniline No C Ucrtainty BNA NA No A

4-Nitrophenol No C No A NA NA No A
Aeenaphthene No C No A NA NA No F~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. .... . ...

Acenaphthelne No A No A NA NA No A

Anthracene No A No A NA NA No F

Benzo~~a~anthracene Uncetaity .Unertint.B.A.N - Ye F

Benzo(a)pytraene Uncertainty B Uncertainty B3 NA NA Ei 

Bcnzo(b)fluorainthene Uncertainty B Uncertainty B NA NA E e 

Benzo(g,h,i)perylene _____No A No A NA NA No F

Benzo(k)tluoranthene No C Uncertainty B NA NA Ys..~ 

bis(2-Chloroethoxy)methiane No C No C NA NA No C

bis(2-Chloroethyl) ether No C Uncertainty B NA NA Uncertainty B

bis(2-Chloroisorpl)ehrNo C Uncertainty B NA NA No A

bis(2-Ethylhexyl) phthalate No C YeE NA NA No F

Butyl benzyl phthalate No C No A NA NA No F

Car~bazole -. -...-.. No C - Uncertainty B -- NA NA ...Yes E

Chrysene ________ __Uncertainty B Uncertainty B NA NA Ye 

Di-n-butyl phthalate No C No A NA NA No F

Di-n-octyl phthalate No C No A NA NA No A

Dibenz(a,h)anthracene No C Uncertainty B NA NA -,Ye 

D5ibnz-ofuran No C No A NA NA No F

Diethyl phthalate ~~~ ~~ ~~No C No A NA NA No A

a Dimethyl phthalate No C No A NA NA No ___j__F

W Fluoranthene No A No A NA NA No __ 

IJRS Page 2 of 4



TABLE 4-14, AUS-OA2D
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/Si
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical Cope Rationale cope ~~~~~Rationale Rationale O C Rationale
(Yes/no) (yes/no) (yes/no) (yes/no)

Fluorene No A No A NA NA No F
Hexachlorobeuzene No C Uncertainty B NA NA Uncertainty B~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .....

Hexachiorobutaizene No C Uncertainty B NA NA Uncertainty B
Hexachlorocyclopcntadiene No C No A NA NA No A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--------

Hexachlorobuthadne No C Uncertainty B NA NA Uncertainty B

Isopahlorone oetaieeNo C No A NA NA UNcetit B

HexNitlrosotdin-poplmicNo C Uncertainty B NA NA Uncertainty B

In-nitosodiphenylsmirne NonCeNoaAnNA N Uncertainty B N Ae.. .... E

Naophthalne No C UNcetit B NA NA Unoetit F

eN-NtacrosdinphroplamneNo C Uncertainty B NA NA UnYes.ant 13

Phn-NoloihnyaieNo A No A NA NA Unoetit F

Npyrhaene No A UNoetit A NA NA No F

PnAbluminum noUNcetit G Unoetit F NA NA NoE

PeAntimony No C No F NA NA Yes 1
Arsenic Uncertainty .........- --- .. G... Uncertainty.B NA. NA.. ........

Barium No F No F NA NA NoYe F 

Borone No A No F NA NA No F

Chrominum Uncertainty C No F NA NA Noe&» 13

Cnioppe No C No F NA NA No F

CArsnide Toalncait NA Uncrait NA NA NA NoE

Magneium No H No H NA NA NoI

Merclury No________ Uncertainty B N NA NA >Es-- 1

Poonasu No H No H NA NA No F

Sadivero Uncertainty B N NA NA - Ye .... 1..3.

Sodcium No H No H NA NA No H

Thallium Unoetit C Yes I" NA NA NoE

Voanaiu No C No F NA NA No F

ZiCope No A No F NA NA NoYC 13

Cya5'lrnidTrotaleeNo CA No NA NA NA No A

Mag-DneitumezeeNo C No A NA NA No AI5
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TABLE 4-14, AUS-OA2D
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORChARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical -COPC ~~Rationale Rationale Coc Rationale coc Rationake
(ye~s/no) (yes/no) (yes/no) (yes/no)

2,4,6-Trinitrotoluene (TNT) No C No A NA NA No A

2,4-Dinitrotoluene No C No A NA NA Uncertainty 13

2,6-D-initrotoluene No C No A NA NA__ Uncertainty B

2-Arnino-46-Dinitrotoluene No C No C NA NA No C

2-Nitrotoluene (ONT) No C No C NA NA No C

3-Nitrotoluene No C No A NA NA No A

4-Amino-2,6-Dinitrotolucne No C No C NA NA No C

4-Nitrotoluene (PNT) No C No A NA NA No A

HMflX No C No A NA NA No F

Nitrobenzene No C No A NA NA Uncertainty B

Nitroglycerin NA NA No A NA NA No F

Pentaerythritol tetranitrate (PETN) NA NA No C NA NA No C

Pereblorie Acid NA NA NA NA NA NA NA NA

RDX ___Uncertainty Cs No A NA NA K e - E

Tetryl No C No A NA NA NO A

Other Parameters

Nitrogen, Nitrate-Nitnite NANA No F j NA -- NA NA NA. Phosphor-us, Total (as P) NA NA YeE NA NAEYe 

loxinss

12,3,7,8-TCDD NA NA NA NA NA NA Uncertainty G

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 exceccded 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.

E3- 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.

o - Chemical was detected, but no screening value was available.

H- - Chemical was detected, but it is an essential nutrient.

J -Chemical was classified as a COPC based on USEPA 1998 data but was not a COPC based on St data.

NA - Not Analyzed or not applicable.
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TABLE 4-15, AUS-OA2D)
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water ] Sediment Soil
Chemical ICOPEC t ainl COPEC - jCOEC -Rainl

___________________________________ (yes/no) Rai n C(yes/no) Rationale (e/ o ain l

Volatile Organic Compounds

1,1,1-Trichloroethane NA NA NA NA No A
1,l,2,2-Tctrachloroethane~~ NA-NANA-N-No-

1,1,,2-Tetrchloroethane NA NA NA NA No A
lI-Dichloroethane NA~~~~~~~~~~~~~~~~~~~~~~~~ ... ... .. NANAN N.

1,12-Drichloroethane NA NA NA NA No A
l,2-Dichloroethane (D)NA NA NA NA No A

I ,2-Dichloroethene (total) NA NA NA NA No F~~~~~~~~~.... .....
I ,2-Dichloropropane NA NA NA NA No A

12-ihexanonethn (DNA NA NA NA No A

A,-Dctooneth toa)NA NA NA NA No F

BromoDichloropethane NA NA NA NA No A

2Bromthanne MF)NA NA NA NA No A

C-earbon dslie NA NA NA NA No A

C-ehylorobneneaoe(MB)NA NA NA NA No A

Achrethone NA NA NA NA No C

Chlorofor NA NA NA NA No A
Chmoichoromethane NA NA NA NA No A

cisro3-DhoropopneNA NA NA NA No A
iBromohromethane NA NA NA NA No A

Cahybenzenufie NA NA NA NA No A
Methylenetrchloride NA NA NA NA No A

Chlorobene NA NA NA NA No A

TerChloroethylne (C)NA NA NA NA No F
Thorofene NA NA NA NA No F

total Xylenes NA NA.. ...... NA NA No.A
Chtrans1.2DihanretneNA NA NA NA No A

Tr-12-ichloroethyene(TF NA NA NA NA No F

cis-,2-Dichlorobenzene No NA NA NA No A
Ii,3-Dichlorobenzene No NA NA NA No A
I 4-ihyloobnzene No NA NA NA No A
M,,5thyrnichloroideno No NA NA NA N A
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TABLE 4-15, AUS-OA2D
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical - 6______ _ _ __ __---COPECRai al
Chemical C~~~~~YwOPE Rationale (yes/no) Rtoae (e/o ainl

2,4,6-Trichloropbcnol ___ Uncertainty B NA NA No A

2,4-Dichlorophenol ________ No A NA NA No A

2,4-Dimethylphenol ________ No A NA NA Uncertainty B

2,4-Dinitrophenol ___ __ Uncertainty B NA NA No A

2-Chlornptaene No A NA NA UncertaintyB

2-Chiorophenol ____ __ __ No A NA NA Uncertainty B

I -Methylnaphthalene_____ ___ NA NA NA NA NA NA

2-Methylnaphthalen~e ___ No A NA NA YesE

2-MethihnlNo A NA NA No A
2-Nitroaniline No A NA NA~~~~~~~~~~~~~~~~~~. No... A. . ......

2-Nitroahniln No A NA NA No A

3,3'-Dichlorobenzidine No A NA NA Uncertainty B

3-Nitroaniline No A NA NA Uncertainty B

4,6-Dinitro-2-methylphenol ___Uncertainty __ B NA NA No C

4-Bromophenyl phenyl ether Unetit AN oC

4-Chloro-3-methylphenol ___ Uncertainty B NA NA No A

4-Chioroaniline No A NA NA Uncertainty B. 4-Chlorophenyl phenyl ether No A NA NA No C

4-Methyiphenol No A NA NA No A

4-Nitroaniline NANAANoA

4-Nitr-ophenol No A NA NA No A

Acenaphthene No A~~~~~~~~~ . .... NA NA...Yes.. 

Acenaphthlene No A NA NA NoE

Anthracene Uncertainty B NA NA YeE

Benzo(a)anthracene Uncertainty 13 NA NA Ye¾E

Benzo(a)pyrene ___ ___ Uncertainty B NA NA E ~s 

Benzo(b)fluoranthene Uncertainty B NA NA Ye'F-__

Benzoghiprlne ____ __Uncertainty _ B NA NA -- Ys 

Benzo(k)fluoranthene Uncertainty B NA NA - YeE

bis(2-Chloroethoxy)methane ___ __ No A NA NA Uncertainty I B

bis(2-Chloroethyl) ether No A NA NA No A

bis(2.-Chloroisopropyl) ether No C NA NA No j C

bis(2-Ethylhcxyl)_phthalate Uncertainty B NA NA E~ e 

Butyl benzyl phthalate No A NA NA -Ees 

Carbazole No A NA NA YeE

Chrysene No A NA NA -- Ecs 

Di-n-butyl phthalate ____ ___Uncertainty B NA NAYeE

Di-n-octyl phthalate No A NA NA No A

Dibenz(a,h)anthracene Uncertainty B NA NA 'eF

Dibenzofuran Uncertainty BNA NA - eE

Diethyl phthalate No A NA NA No A

aiimethyl phthalate ____ __No A NA NA No F

Furnthene ___ Uncertainty~ B NA NA E Ys 
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TABLE 4-15, AUS-OA2D
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical -__-ctc- COPEC
(yes/no) Rationale esn) Rationale (ysn) Rationale

Fluorene Uncertainty BNA NA Yes E

Hexachlorobenzene Uncertainty B NA NA No A

Hexachlorobutadiene Uncertainty B NA NA Uncertainty B

Hexachlorocyclopentadiene Uncertainty B NA NA No A

Hexachloroethane -- Uncertainty B NA NA Uncertainty B

lndeno(lI,2,3-c,d)pyrene Uncertainty B NA NA YeE

Isophorone No A NA NA No A

N-Nitroso-di-n-propylamine No C NA NA Uncertainty B

N-Nitrosodiphcnylamine No A NA NA No A

Naphthalene No A NA NA No F

Pentachlorophenol Uncertainty B NA NAYeE

Phenlanthrene Uncertainty B NA NA Ye .

Phenol No A NA NA No F

Pyrene No A NA NA E~s 

Metals and Inorganics

Aluminum E f~ NA NA Uncertainty I

Antimony No A NA NA - Ys Y E

Arsenic No F NA NA YeE 

Barium No F NA NAYeJ

Beryllium ____ Uncertainty B NA NA No F

Boron No A NANAYeF

Cadmium Uncertainty B NA NA No F

Calcium No F 1-1 NA NA Uncertainty G,H

Chromium No F NA NA Ye- E 

Cobalt Uncertainty B NA NAYeJ

Copper ______ __ No A NA NA E e 

Cyanide, Total NA NA NA NA No F

Iron E NA NA ;--es; Fg

Lead No A NA NA Ya''' 

Magnesium No F,l-1 NA NA Uncertainty 0,H4

Manganese No A NA NA Ys- D

Mercury--No A-- NA NA E'e 

Nickel No A NA NA -YdJ

Potassium No Fjl1 NA NA Uncertainty GH

D NA NA YsI

Silver Uncertainty B NA NA Ye 

Sodium No F,H -__ _ NA NA Uncertainty 0,11

Thallium Uncertainty B NA NA No F

Vanadium - -___ Uncertainty B - NA AYs - D

Zinc No A' NA NA-e 

Explosives

I ,3,5iTrinitrobenzene No A NA NA UnetiyBa

1,3-Dinitrobcnzene No ANA NA No A ..... V 
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TABLE 4-15, AUS-OA2D
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical COPEC IOC ICOEC- Rainl
. Rationale (yes/no) Rationale -(yst/ - I--X

(yes/no) _.....(ye..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-Amino-4,6-Dinitrotoluene No A NA NA No A

2-Nitrotoluene (ONT) No A NA NA No C

3-Nitrotoluene No A NA NA No C
A.~~~~~~~~~~~~~~~~~~~~~~... . , .... .. ...... _ . . .. _....... .A... .._

4-Anino-2,6-Dinitrotoluene No A NA NA No C

4-Nitrotoluene (PNT) No A NA NA No C
In _. , .. , ..~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--- . _ .. . .. .. ._.I

HMX No A NA NA No F

Nitrobenzene No A NA NA No A

Nitroglycerin NA NA NA NA Uncertainty G

Pentaerytbritol tetranitrate (PETN) NA NA NA NA No C

Perchloric Acid NA NA NA NA NA NA

RDX No __ F NA NA No F

Tetryl No C NA NA No C

Dioxins

2,3,78-TCDD NA NA NA NA 

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 exceeedcd 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 pH<5.5, 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 4-16
AUS-0A21) - lOP DETONATOR LOADING LINE

CHEMICALS DETECTED ABOVE SCREENING CRITERIA ANI) ABOVE REFUGE BACKGROUND
(WHERE APPLICABLE)

ADDITIONAL AND UNCHARACTERIZED SITES OU SI

Chemical IDrum' Soil Sediment Grud Sufc
1 I ~~~~~~ ~~Water Water

VOCS _ _ _ _ _ _

1, 1,2-Trichloroethane NA H NA

1,1 -Dichioroethene NA H NA

1,2-Dichloroethene (total) H NA NA NA

Chloroform NA H NA

cis- 1,2-Dichloroethene ______ H NA H NA

Tetrachioroethylene (PCE) ____ H NA H NA

trans-i1,2-Dichloroethene ______NA H NA

Trichloroethylene (TCE) ____ H NA H NA

Vinyl chloride ____ NA H NA

SVOCs _ _ _ _ _ _

2-Methylnaphthalene E NA _________

Acenaplithene E NA __ __ _____

Anthracene ____ E NA

Benzo(a)anthracene _ ____ HE NA _ ____

Benzo(a)pyrene ______ H,E NA

Benzo(b)fluoranthene H,E NA

Benzo(g,h,i)perylene E NA _____

Benzo(k)fluoranthene HE NA

bis(2-Ethylhexyl)phthalate E NA H

Butyl benzyl plithalate E NA

Carbazole H,E NA

Chrysene _____ H,E NA

Di-n-butyl plithalate ____ E NA ____

Dibcnz(a,h)anthracene ______ H,E NA _____

Dibenzofuran E NA

Fluoranthene E, NA

Fluorene ____ E NA

Indeno( 1,2,3-c,d)pyrene H,E NA ____ _____

Pentachlorophenol ______ H,E NA _____

Phenanthrene E NA

Pyrene ____ E NA

M etals _ _ _ _ _ _ _ _ _ _ _ _

Aluminum NA E

Antimony HE NA

Arsenic _____ H,E NA

Barium H,___ E NA

Beryllium ____ H NA

Boron E NA ____

Cadmijumn_ __ _ H NA _ _ _ _

Chromium I___ __ ,E NA _ _ _ _

Cobalt E NA _ _ _ _ _ _ _ _ _

Copper __ _ _ _ E NA T__ _ _ _ _ _ _
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TABLE 4-16
AUS-0A2D - IOP DETONATOR LOADING LINE

CHEMICALS DETECTED ABOVE SCREENING CRITERIA AND ABOVE REFUGE BACKGROUND
(WHERE APPLICABLE)

ADDITIONAL AND UNCHARACTERIZED SITES OU SI

Chemical Drum' Soil Sediment Ground Surface
Water Water

1ron E NA H H,E

Lead H,E NA

Manganese _ NA H

Mercury H,E NA

Nickel . H,E NA

Silver H,E NA . . .

Thallium NA H 

Zinc H,E NA

Explosives
RDX H NA

Dioxins
2,3,7,8-TCDD E NA NA NA

Other Parameters
Phosphorus, Total (as P) H NA H NA

* Key:

1Drums were not present at this site.
NA = not analyzed

H = human health screening criteria exceeded

E ecological screening criteria exceeded
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AUS-OAZD-OS7 Units Resule: Reference BaimMGK t t SArseni MG/KG 102 lish5 Cromoum MG/K 7.2 em BaumM/C -.. hrim-Sau
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medim MGKG 2,2 iS alcu MG/ M VIKG 1-7500 1i iron M _G/KG 15900 el Magnesium MG/KG 2-330 hi Tolla~n MG/KG 275 iklMGK 66______ MsrnceG/G 17i NcelGKG 92agnseMKG 56i MnaeeM/G 'ci inM/G t60
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SECTIONFIVE Area 2F IAUS-0A21J

Area 2F was the Illinois Ordnance Plant (1OP) Fuze Loading Line, and has been used as an
is industrial facility since the 1950s. See the introduction to Section 3 for a general discussion of

Area 2 and its location. The location of Area 2F (AUS-OA2F) is shown in Figure 3-1, along with
the other sites in Area 2.

AUS Original Site Designations

Four 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
partially or entirely in or near Area 2F: AUS-0003, AUS-0007, AUS-0008, and AUS-0009.
These original AUS OU sites have all been incorporated into the Area 2F site referred to as
AUS-OA2F.

5.1 HISTORIC SEARCH INFORMATION

5.1.1 Site Description

Part of the Area 2F industrial facility, along with Area 2B and Area 2D, is bounded by a 6-foot
(ft) chain link fence with secured access. Entrance to the site is controlled by the tenant, now
General Dynamics Ordnance & Technical Systems, Inc. (GDO&TS).

5.1.2 Operational History and Waste Characteristics

The Area 2F group of buildings was originally built for fuse loading during World War II. All
building numbers in this group have prefixes starting with F-2. Area 2F originally contained 15
buildings. Some of these buildings were razed after World War Il."l2 The original configuration
of Area 2F is shown in Figure 5-1. The building numbers, the operator/lessees, and their
products and functions are listed in Table 5-1.

The Sherwin Williams Defense Corporation, under contract with the War Department
(SWDC/War Department), operated the Fuse Load Line during World War II from 1942 through
1945. Two and possibly three principal tenants have leased buildings in Area 2B since the end
of World War II.

Universal Match Corporation (UMC) (later Crane/Unidynamics-Phoenix, now Crane Co.) leased
buildings in this area from 1959 through 1961.

Central Technologies, Inc. (CTI) was a known tenant in Area 2 and was possibly present in Area
2F3 sometime between 1962 and 1970.

Olin Corporation and its successors have leased Area 2F since 1970. Olin's ordnance
manufacturing division was spun off to Primex Technologies, Inc. (Primex) at the end of 1996.

' U.S. Army Corps of Engineers, 1944, War Departmnent Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I, Section 5, Page 17 (Plan No. 6544-101.40).
2 Changes to structure in Area 2F observed during the site reconnaissance on April 13, 1999.
_ Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report, Site Operations/Ownership History,
Crab Orchard National Wildlife RefiWge, Page B-1S8.

U R S This Final PA/SI Report is identical to the 'Draft-Final" Report issued itt September 2001. 5-1



SECTIONFIVE Area 2F [AUS-OAWR

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).f 5 GDO&TS is the current tenant in Area 2F. Table 3-4
of this report lists types of products manufactured by Olin and its successors in the area.

Lease documents indicate Olin was occupying some of the buildin6 gs in the northwestern half of
Area 2F (F-2-2, F-2-3, F-2-4, & F-2-1 -see Figure 5-1) in 1980. A fence was observed in the
1980 aerial photograph that separated the southeastern half of Area 2F which appeared to be
unused, from the northwestern half of Area 2F which appeared to be occupied. 7 In 1986, Olin
was awarded a contract to manufacture 120mm ammunition. To fulfill that contract, Olin signed
a lease addendum and began occupying (or re-occupying) all of Area 2N8 '9

Other possible Area 2 tenants have been identified, but the building locations are unknown.
Table 3-2 lists all the tenants identified in Area 2.

5.1.2.1 Area 2F Products and Constituents

lOP Products and Constituents

During World War II, Area 2F was used to manufacture delays and fuses for bombs, artillery and
anti-tank mines. The description of SWDC/War Department operations in this section is based
on interpretation of the IOP drawings referenced in the 1944 War Department Facilities
Inventory, and published information about fuse production. SWDC/War Department probably
performed two basic loading activities in Area 2F prior to assembling fuses: the loading of delay
columns and the loading of primers with primer mix. The assembly of detonators, relays,
primers, boosters, and inert components completed the manufacture of fuses.lO7ll 2 The loading
of delay columns and primers would have been the only direct handling of ignitable compounds

4 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.
5 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.
6 Building Lease Contract No. 14-16-0003-81-526, by and between U.S. Fish and Wildlife Service and Olin
Corporation, dated October 1, 1980.
7Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois.

DPRA Document No. 0007435. Olin Corporation, Letter to Crab Orchard National Wildlife Refuge requesting
permission to lease the remaining buildings in the F Area, dated May 12, 1986.

DOI 001639. Amendment No. 5 to Building Lease Contract No. 14-16-0003-81-526. Olin Corporation, dated
December 1, 1986.
'° Because primer mix, booster pellets, and fuse detonators were produced in other portions of Area 2 it appears that
fuse manufacture did not duplicate these efforts. Instead, black powder loading (pouring) into the inert potion of the
delay column and primer mix loading (pouring) into the relay portion of the fuse and assembly of components were
the major operations performed for fuse manufacture.
" U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 17 (Plan No. 6544-101.40).
12 All information on the manufacturing process for fuses was determined from the logical order of manufacture and
the Fuse Loading Line plan documents referred to above.
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SECTIONFIVE Area 2F (AUS-O521I

during fuse manufacture. Once these two components were made the final step was assembly of
all the components to produce a fuse.

The fuses used in the ordnance manufactured at IOP are called "delays" by the U.S Army's
Military Explosives Technical Manual.13' 14 According to the manual, a delay is an element that
consists of an initiator, a delay column, and an output charge or relay in a specially designed
inert housing... [while a] fuse is a cord of combustible material."15 Delays "provide an interval
between initiation and functioning of a device."' 6 The delay uses a column of ignitable materials
that burns for a certain amount of time.1 7 The M48 "fuse" used in the 105mm artillery shell
manufactured at IOP used black powder in its delay column, along with initiating detonators,
primer charges, and lead azide initiating pellets.18 Fuses for tank mines reportedly contained
lead azide, antimony sulfide, carborundum, potassium chlorate, and tetryl. 19

UMC Products and Constituents

UMC leased Area 2F from 1959 to 1961.20,21 There is little information about UMC's activities
in Area 2F. Small amounts of isopropyl alcohol, toluene and trichloroethylene (TCE) were
reportedly dumped on the ground by UMC throughout Areas 2B, 2D and 2F.22

Olin Products and Constituents

Olin began leasing buildings at Area 2F in 1970. At that time they began manufacturing metal
projectiles for 105 mm, 81 mm, 60 mm and 57 mm artillery.2 3 These projectiles were made of
copper, aluminum and steel parts. Olin handled no explosive components in the metal
fabrication area, 24' 25 however, this metal fabrication operation used degreasers (including TCE
and/or methylene chloride) as well as cutting oils. 26' 27 This area has also been used as a storage
facility for components and finished products,28 as well as for fuels and oxidizers (magnesium,

13 Department of the Army, 1984, Military Explosive Technical Manual, (NTIS #TM 9-1300-214), Page 3-3.
14 U.S. Army Corp of Engineers, 1993, Ordnance and Explosive Waste Archives Search Report for Former Illinois
Ordnance Plant Marion, Illinois, Project Number E051L000203, Appendix D-12D, Page 7-43.
15 Department of the Army, 1984, Military Explosive Technical Manual, (NTIS #TM 9-1300-214), Page 3-3.
16 Department of the Army, 1984, Military Explosive Technical Manual, (NTIS #TM 9-1300-214), Page 3-3.
7 Department of the Army, 1984, Military Explosive Technical Manual, (NTIS #TM 9-1300-214), Page 3-3.
1U U.S. Army Corp of Engineers, 1993, Ordnance and Explosive Waste Archives Search Report for Former Illinois
Ordnance Plant Marion. Illinois. Project Number E05IL000203, Appendix D-12D, Page 7-43.
"9 NAR 000227. Illinois Ordnance Plant, 1943, Illinois Ordnance Plant Historical Record, 04/01/43 - 08/17/43,
Exhibit 9.
20 DPRA Document No. 00009371. U.S. Department of the Interior, Bureau of Sport Fisheries & Wildlife, Fish and
Wildlife Service, Crab Orchard National Wildlife Refuge, Narrative Report, 1959..Page 19.
21 FWM 001322 - FWM 001323. Amendment No. 3 to Lease Contract No. 14-19-003-2631. Universal Match
Corporation, dated April 29, 1959.
22 Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report, Site Operations/Ownership History,
Crab Orchard National Wildlife RefuMe, Page B- 18.
23 Deposition of Charles Funk, April 9, 1998, Pages 7-8.
24 Deposition of Charles Funk, April 9, 1998, Pages 15-18.
25 Deposition of Harvey Pitt, November 19, 1997, Page 80.
26 Rudy Okolski, personal interview, June 30, 1999.
27 Deposition of Charles Funk, April 9, 1998, Pages 15-18.
28 Paul Moore, personal interview, July 14, 1999.
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boron, perchlorates, nitrates, peroxides).29 There has also reportedly been some manufacturing
for large artillery rounds done in Area 2F by Olin,30 as well as propellant system work for
automobile air bags31 and gas generator manufacturing.32

5.1.2.2 Area 2F Processes and Operations

Building F-2-1

Building F-2-1 was designated on 1OP drawings as an Assembly, Packing and Shipping
Building. 33

Ordill Foundry and Manufacturing Company, Inc. (Ordill), makers of iron castings, 34 began
leasing Building F-2-1 in 1947. 5 In 1953, Ordill sold their business to Charles Wood
Corporation (Wood Corporation) 36 who remained in F-2-1 until 1957.37

In 1959, UMC signed a lease addendum for most of the buildings in Area 2F.38 The addendum
provided that rent would commence for the remaining buildings, which included F-2-1, when
UMC took occupancy, but by no later than December 1, 1960. According to a Refuge narrative
report, UMC actually occupied the remaining 31,081 square ft of space in Area 2F in December
1960.39 It is likely that UMC used Building F-2-1 for storage.40 By the end of the addendum

41,42term, April 1961, it appears UMC left Area 2F.

29 PRI-009228. Olin inter office memo entitled "Staff Safety Audit," dated May 25, 1988.
30 PRI-009229. Olin inter office memo entitled "Staff Safety Audit," dated May 25, 1988.
3' Deposition of George T. Wisely, July 15, 1999, Page 32.
32 Paul Moore, personal interview, July 14, 1999.
33 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 17 (Plan No. 6544-101.40).
34 CRO 001 575 A. Newspaper article form the Herrin Daily Journal, dated March 30, 1949.
3 DPRA Document No. 00009075. Undated Refuge lease information document showing new leases up until
10/1/49, from the CONWR files.
36 CRO 000212. Crab Orchard National Wildlife Refuge, Analysis of Industrial Tenants employing labor, dated
March 18, 1955.
37 CRO 000789. U.S. Department of the Interior, Bureau of Sport Fisheries & Wildlife, Crab Orchard National
Wildlife Refuge, Narrative Report, May through August, 1975-Page 14.
38 FWM 001322 - FWM 001323. Amendment No. 3 to Lease Contract No. 14-19-003-2631. Universal Match
Corporation, dated April 29, 1959.
'9 CRO000872 - CRO 000873. U.S. Department of the Interior, Fish and Wildlife Service, Bureau of Sport
Fisheries & Wildlife, Crab Orchard National Wildlife Refuge, Narrative Report. September thru December, 1960.
Page 26 and Table No. VIII.
40 FWM 001323. Amendment No. 3 to Lease Contract No. 14-19-003-2631. Universal Match Corporation, dated
April 29, 1959.
4'1FWM 001322. Amendment No. 3 to Lease Contract No. 14-19-003-2631. Universal Match Corporation, dated
April 29, 1959.
42 CRO 000897. U.S. Department of the Interior, Fish and Wildlife Service, Bureau of Sport Fisheries & Wildlife,
Crab Orchard National Wildlife Refuge, Narrative Report, January thru April, 196.1 Table No. IV; and, CRO
000907 U.S. Department of the Interior, Fish and Wildlife Service, Bureau of Sport Fisheries & Wildlife, Crab
Orchard National Wildlife Refuge, Narrative Report, May thru August, 1961, Table No. IV. These narrative reports
indicate a significant decrease in lease space for Universal Match from April to May 1961. The square footage
decrease is very close to the amount of space UMC leased in Area 2F. Universal Match signed a new lease to
continue renting space in other areas of the Refuge, but no other lease or addendum was found indicating they
continued to occupy space in Area 2F.
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Olin leased Building F-2-1 for "Industrial Use" from 1971 to 1973.43 44 A former Olin employee
stated F-2-1 was used for storage of metal fabrication materials during the 1970s.45

Building F-2-1 is located in the southeastern part of Area 2F, which, as discussed above in
Subsection 5.1.2, was apparently unused from sometime before 1980 until 1986, when Olin re-
occupied it. 46 Olin's use of this building after 1986 was not determined. In 1986, asbestos was
noted in this building.47

Primex leased Building F-2-1 from 1997 to 2001 for cold storage.4 8 GDO&TS is the current
tenant in this building.

Building F-2-2

During the IOP operations, Building F-2-2 was used as an Assembly, Packing and Shipping
Building.50 This building contained ten staking machines.5 1 Fuses were assembled in this
building. Equipment layout diagrams for this building identified five locations along the west
side of the building with the note "Drip - Waste to Open Ditch".52 These notes were shown on
the drawings at points 100, 160, 180, 200 and 220 ft south of the northwestemmost corner of the
building. 53 Another "Drip - Waste to Open Ditch" notation was found on the drawing on the
easternmost wall of the building, approximately 160 ft south of the northeastermmost corner of
the building.54 The type of waste was not indicated in this drawing.

UMC occuyied Building F-2-2 from 1959 to 1961 for unspecified "business and manufacturing
purposes.

43 CRO 001463. United States Department of the Interior, Special Use Permit, number SUP-3-72, dated August 19,
1971.
44 CRO 0001466. Olin Corporation, Amendment No. I - Special Use Permit No. SUP-04-73, dated October 18, 1973.
45 Paul Moore, personal interview, July 14, 1999.
46 DOI 001639. Amendment No. 5 to Building Lease Contract No. 14-16-0003-81-526, Olin Corporation, dated
December 1, 1986.
47 P1R-016529. Olin inter office memo entitled "F Area," dated November 11, 1986.
4 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between U.S.
Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I and 4.
49 Industrial Tenant Roster March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
50 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondalellinois, Part 1, Section 5, Page 17 (Plan No. 6544-101.40).
51 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 111, Section 2, Page 5.
52 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part III, Section 1, Pages 16 and 17.
5 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part III, Section 1, Pages 16 and 17.
54 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 111, Section 1, Page 17.
55 FWM 001322. Amendment No. 3 to Lease Contract No. 14-19-003-2631, Universal Match Corporation, dated
April 29, 1959.
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Olin has occupied Building F-2-2 since 1970.56 Special Use Permits issued by the United States
Department of the Interior (DOI) indicate Olin used F-2-2 for both industrial purposes and
storage during the 1970s. 7 In 1980, Olin signed a lease for Building F-2-2. 8

From about 1970 to 1973,59 60.6J Olin had a metal fabrication operation in Area 7 (see Section 11)
and Building F-2-2. The metal fabrication involved the production of 105 mm, 81 mm, 60 mm
and 57 mm projectiles. The 105 mm projectiles were also referred to as howitzers because of
their use. According to Charles Funk, a former Olin manager involved with the operation, metal
fabrication included: cold forming and phosphatizing, which was done in Area 7, and final
machining and assembly, which was done in Building F-2-2. The phosphatized projectiles
("rounds") would be brought from Area 7, and, according to Harvey Pitt, a former Olin manager,
were stored outside Building F-2-2, awaiting the final machining. Mr. Pitt reported that zinc
chromates were used in the phosphatizing process. Mr. Funk reported that the equipment in
Building F-2-2 included multi-spindle lathes and a large screw machine. During the lathing
process, cutting oils were used to facilitate the cutting. Degreasers would also be used during
these operations.6 3 Mother former Olin employee, Rudy Okolski, reported that F-2-2 was used
for manufacturing howitzer rounds. The press and dip operation for the howitzer rounds was in
Area 7. Machining was done in F-2-2, after the rounds were "dipped" at Area 7. Machine
cuttings were put in barrels, about 4 ft in diameter and 3 ft tall. For awhile they were disposed of
and then Olin started recycling them. Methylene chloride or TCE was reportedly used for
cleaning in this area.64 Mr. Funk confirmed solvents were used in this process.65 During the
tenure of Olin's metal fabrication operation, turnings soaked with cutting oil were stored in open
containers south of Building F-2-2. During heavy rain periods, these containers (55-gallon
drums) would overflow and the cutting oil would reportedly spill on the grounds.6 6 The metal
fabrication did not involve the use of explosives. 6 7' 68 Mr. Pitt offered his opinion that most likely
contaminants associated with the machining operations were TCE, cutting oils, and "washoff'
from the phosphatizing.69 According to Mr. Funk, the principal wastes associated with metal
fabricating operations were metal shavings, oils, and cleaning solvents.7 0

56 CRO 001461 - United States Department of the Interior, Special Use Permit, number SUP-72-70, dated August 5,
1970
" CRO 001461, CRO 001463, CRO 001465, CRO 001467, CRO 001468, CRO 001470, CRO 001472, CRO
001474, and CRO 001475 (various Special Use Permits issued to Olin for Building F-2-2).
58 Building Lease Contract No. 14-16-0003-81-526, by and between U.S. Fish and Wildlife Service and Olin
Corporation, dated October 1, 1980.
59 Deposition of Charles Funk, April 9, 1998, Page 22.
60 Deposition of Harvey Pitt, November 19, 1997, Page 90.
61 Harvey Pitt lists the period of operation of the metal fabrication operation as 1969 to 1973 and Charles Funk lists
the period of operation as 1970 to 1973 or 1974.
62 Deposition of Harvey Pitt, November 19, 1997, Pages 101 and 102. In his deposition, Funk stated that he reported
to Pitt, whom he described as the production control manager.
63 Deposition of Harvey Pitt, November 19, 1997, Pages 85 and 90.
64 Rudy Okolski, personal interview, June 30, 1999.
65 Deposition of Charles Funk, April 9, 1998, Page 18.
66 Deposition of Harvey Pitt, November 19, 1997, Page 104.
67 Deposition of Charles Funk, April 9, 1998, Pages 17-18.
68 Deposition of Harvey Pitt, November 19, 1997, Page 80.
69 Deposition of Harvey Pitt, November 19, 1997, Page 102.
70 Deposition of Charles Funk, April 9, 1998, Page 29.
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From at least 1981 to 1986, Olin used Building F-2-2 for storage of suspected polychlorinated
biphenyl (PCB)-containing transformers. A detailed description of these transformers and their
PCB contents is in Section 5.1.2.3.

In 1986, Olin was using Building F-2-2 as a 90-day hazardous waste accumulation area.71 A
1987 Olin document indicated this building was targeted for asbestos removal but it is not known
if this was completed. 72 At that time, Olin was using F-2-2 for Trident storage.73

In 1987 and 1988, Olin reported that this building was used as a warehouse for mixed storage of
fuels and oxidizers (magnesium, boron, etc., with perchlorates, nitrates, peroxides, sidewinder
mix, contaminated mix, and aluminum powder).74 75,76,77,78 Other chemicals and explosives-
related materials were stored in this building, along with barrels marked "cutting oils."79 Three
1987 Olin receiving reports listed receipt of 100 pounds of strontium nitrate, 1,000 pounds of
potassium perchlorate, and 1,000 pounds of aluminum powder, with a location of F-2-2.80 ' 8 1' 82

Another Olin receiving report for the same year listed 150 pounds of barium nitrate, 150 pounds
of potassium perchlorate, and 150 pounds of strontium nitrate with a location of F-2-2.83

Primex leased Building F-2-2 from 1997 to 2001 for cold storage.8 4 Primex also used this
building as an area where hazardous wastes were accumulated on-site for less than 90 days.8 5

GDO&TS is the current tenant in this building, 86 which is being used for empty drum storage.

71 DPRA Document No. 00015017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures, Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996.
72 PRI-0 17202. Olin, Asbestos Removal Action Plan, dated July 3, 1987.
7 PRI-017202. Olin, Asbestos Removal Action Plan, dated July 3, 1987.
74 PRI-009228. Olin inter office memo entitled "Staff Safety Audit," dated May 25, 1988.

PRI-0 10165. Olin Corporation, Safety Action Needed Report.
76 PRI-012880. Olin Defense Systems Ordnance, Receiving Report, dated December 28, 1987, Page 1.
77 PRI-012598. Olin Defense Systems Ordnance, Receiving Report, dated January 4, 1988, Page 1.
78 PRI-018494. Olin Defense Systems Ordnance, Receiving Report, dated January 18, 1988, Page 1.

PRI-009229. Olin inter office memo entitled "Staff Safety Audit," dated May 25, 1988.
so DPRA Document No. 0001 4236/PRI-0 12917. Olin Defense Systems Ordnance, Receiving Report dated
December 4, 1987.
81 DPRA Document No. 00011599/PRI-012598. Olin Defense Systems Ordnance, Receiving Report dated
December 16, 1987.
82 DPRA Document No. 00026873/PRI-0 12598. Olin Defense Systems Ordnance, Receiving Report dated
December 16, 1987.
83 DPRA Document No. 000 14253/PRI-0 18494. Olin Defense Systems Ordnance, Receiving Report, dated
December 16, 1987.
84 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between U.S.
Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148. Marion, Illinois 62959, Pages I and 4.
85 DPRA Document No. 00015017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures. Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996, Pages 12 and 15.
86 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
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Building F-2-2A

This building is known from references in documents but the location has not been determined;
however, it is probably associated with Building F-2-2.

Primex leased Building F-2-2A from 1997 to 2001 for cold storage.8 GDO&TS is the current
tenant in this building.88 No other information was found regarding this building.

Building F-2-2B

The location of this building was not determined; it is probably associated with Building F-2-2.
The existence of this building is known only from lease records.

Primex leased Building F-2-2B from 1997 to 2001 for cold storage.89 GDO&TS is the current
tenant in this building. 9 0

Building F-2-3

Building F-2-3 is designated on IOP drawings as a Paint and Solvent Storage Building..91

UMC occupied Building F-2-3 from 1960 to 1961 for unspecified "business and manufacturing
purposes.

Olin leased Building F-2-3 from 1971 to 1973'93 and occupied this building again in 1980.94

Olin also used Building F-2-3 for storage of suspected PCB-containing transformers from 1979
to 1981 (See discussion in Section 5.1.2.3).

Primex leased Building F-2-3 from 1997 to 2001 for cold storage.95 GDO&TS is the current
tenant in this building.

87 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between U.S.
Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1 and 4.
88 Industrial Tenant Roster - March 200 L Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
89 DPRA Document No. 00007524. Buildingand Igloo Lease Contract No. 14-16-0003-96-579 by and between U.S.
Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1 and 4.
90 Industrial Tenant Roster - March 2001 Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
9' U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 17 (Plan No. 6544-101.40).
92 FWM 00 1 322 and FWM 00 1 323. Amendment No. 3 to Lease Contract No. 14-19-003-2631. Universal Match
Cowporation, dated April 29, 1959. Refer to Building F-2-1 description for UMC occupancy details in Area 2F.
93 CRO 001462, CRO 001463, CRO 001465, CRO 001466. Various Special Use Permits issued to Olin for Building
F-2-3.
94 BuildingLease Contract No. 14-16-0003-81-526, by and between U.S. Fish and Wildlife Service and Olin
Corporation, dated October 1, 1980.
95 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between U.S.
Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1 and 4.
96 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Reffige, Section 1, Table 1-3 of this
report.
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Building F-2-4

Building F-2-4 was designated on IOP drawings as a Detonator and Relay Service Magazine.9 7

UMC occupied Building F-2-4 from 1960 to 1961 for unspecified "business and manufacturing
purposes."

Lease documents indicate Olin and its successors have occupied Building F-2-4 since 1980.99
Olin also used F-2-4 for storage of suspected PCB-containing transformers (See Section 5.1.2.3).

Primex was the tenant in Building F-2-4 from 1997 to 2001 for cold storage.1 00 GDO&TS is the
current tenant in this building.

Building F-2-5

Building F-2-5, an IOP Primer Dry House,102 contained a primer dryer.103

UMC occupied Building F-2-5 from 1960 to 1961 for unspecified "business and manufacturing
purposes."

Building F-2-5 is located in the southeastern part of Area 2F, which, as discussed above in
Subsection 5.1.2, was apparently unused from sometime before 1980 until 1986. °4 In 1986 Olin
leased the building and intended to use it for propellant storage (black powder) and igniter bag
assembly.' 05 This building was noted as containing asbestos.' 0

Olin reportedly produced some gas generator products in Building F-2-5. During the early
1990s, this building was used to test and assemble air bags. Sodium azide was used in this
process.'0 7 It is not clear what processes occurred in these buildings, but it is assumed that
operations were similar to those in other gas generator process buildings (e.g., Buildings D-1-6

97 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 17 (Plan No. 6544-101.40).
99 FWM 001322 and FWM 001323. Amendment No. 3 to Lease Contract No. 14-19-003-2631, Universal Match
Corporation, dated April 29, 1959. Refer to Building F-2-1 description for UMC occupancy details in Area 2F.
99 Building Lease Contract No. 14-16-0003-81-526, by and between U.S. Fish and Wildlife Service and Olin
Corporation, dated October 1, 1980.
'oo DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 4.
10! Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
102 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 17 (Plan No. 6544-101.40).
103 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part III, Section 2, Page 5.
104 DOI 001639. Amendment No. 5 to Building Lease Contract No. 14-16-0003-81-526, Olin Corporation, dated
December 1, 1986.
105 DPRA Document No. 00007460. Olin Corporation's proposed renovation document entitled "Olin Corporation
- Marion Operations, 120mm FSED Production Area, Pages 1, 3, and 6.
106 PRI-016529. Olin inter office memo entitled "F Area," dated November 11, 1986.
107Paul Moore, personal interview, July 14, 1998.
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through D-1-8).'0 8 These operations would include propellant pressing and loading and
component assembly. Primex leased Building F-2-5 from 1997 to 2001 for manufacturing
purposes.10 9 GDO&TS is the current tenant in this building.110

Building F-2-6

Building F-2-6 was an IOP Detonator and Relay Service Magazine.11 ' It was razed prior to
1965."

Building F-2-7

During the IOP operations, Building F-2-7 was used as a Booster Service Magazine." 3

This building was razed prior to 1965.1 '4

Building F-2-8

During the IOP operations, Building F-2-8 was used as a Black Powder Rest House."11 5

UMC occupied Building F-2-8 from 1959 to 1961 for unspecified "business and manufacturing
purposes."' 16

Building F-2-8 is located in the southeastern part of Area 2F which as discussed above, in
Subsection 5.1.2, was apparently unused from sometime before 1980 until 1986.' 1"7 Olin began
occupying Building F-2-8 in 1986.118 Olin's use of this building was not determined. Primex

108 It is not known what processes occurred in these buildings during Olin's tenure. Because of their proximity to the
plant road and to each other, it is assumed that propellant mixing operations have not occurred in these buildings.
'09 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 4.
110 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
11 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 17 (Plan No. 6544-101.40).
112 Entech, Inc., 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 9.
113 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 17 (Plan No. 6544-101.40).
114 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion. Illinois. Figure 9.
115 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 17 (Plan No. 6544-101.40).
116 FWM 001322. Amendment No. 3 to Lease Contract No. 14-19-003-2631, Universal Match CoMoration, dated
A ril29, 1959.
" DO! 001639. Amendment No. 5 to Building Lease Contract No. 14-16-0003-81-526, Olin Corporation, dated
December 1, 1986.
118 DOI 001639. Amendment No. 5 to Building Lease Contract No. 14-16-0003-81-526, Olin Corporation, dated
December 1, 1986.
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leased Building F-2-8 from 1997 to 2001 for cold storage.' 9 GDO&TS is the current tenant in
this building.'

Building F-2-9

During the IOP operations, Building F-2-9 was used as a Delay Load Building.' 21 This building
contained a dipping machine (steel roller for dipping safety locks), two staking machines and
twelve to eighteen presses. 122123 There were reportedly four different delay holders loaded in
this building: M103, AN-M100Al, M48 and M51.124 The general loading procedures involved
inserting black powder pellets into the delay holders and compressing or consolidating them.
Finally, the delay holders would be packed. The M48 and M51 delay holders were dipped in a
"Shellac Dye Solution" prior to loading.125 This process was located in the westernmost portion
of the building fairly close to a doorway that was located from 27 to 33 ft southeast of the
western corner of the building.12 6 Spillage of this solution may have washed out this doorway
onto the ground.

UMC occupied Building F-2-9 from 1959 to 1961 for unspecified "business and manufacturing
purposes". 7

Based on aerial photographs, this building was apparently occupied in 1971; in the photos, trucks
were observed at a loading dock. 12 Olin leased Building F-2-9 for "General Storage" from 1972
to 1973.129 Building F-2-9 is located in the southeastern part of Area 2F, which, as discussed
above in Subsection 5.1.2, was apparently unused from sometime before 1980 until 1986.130
Olin again occupied Building F-2-9 beginning in 1986. 131 Olin's specific use of this building

119 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 4.
120 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
12, U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 17 (Plan No. 6544-101.40).
122 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part III, Section 2, Page 5.
123 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part III, Section 1, Page 13.
124 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 111, Section 1, Page 13.
125 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part III, Section 1, Page 13.
126 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 111, Section 1, Page 13.
127 FWM 001322. Amendment No. 3 to Lease Contract No. 14-19-003-2631. Universal Match Corporation, dated
April 29,1959.
12 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marionjilinois, Figure 10.
329 CRO 001464, CRO 001465, and CRO 001466. - Various Special Use Permits (and one amendment) issued to
Olin for Building F-2-9.
'30 DOI 001639. Amendment No. 5 to Building Lease Contract No. 14-16-0003-81-526. Olin Corporation, dated

December 1, 1986.
131 DOI 001639. Amendment No. 5 to Building Lease Contract No. 14-16-0003-81-526, Olin Corporation, dated
December 1, 1986.
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was not determined. In June of 1986, seven 55-gallon drums with unknown contents were being
stored in Building F-2-9; asbestos tile was noted here as well.132

Primex leased Building F-2-9 from 1997 to 2001 for cold storage.'3 3 GDO&TS is the current
tenant in this building. 4

Building F-2-10

During the IOP operations, Building F-2-10 was used as a Primer Load Building.'35

UMC occuRied Building F-2-10 from 1959 to 1961 for unspecified "business and manufacturing
purposes.

From 1972 to 1973, Olin used Building F-2-10 for "General Storage."'13 7

Olin signed a lease addendum in 1986 for buildings, including F-2-10, for 120 mm
production.' 3 8"13 9 It was Olin's intent to move the smaller loading, assembly, and pack out (LAP)
production of the 120 mm from Building F-2-l 1 into Building F-2-10; this building was also
intended for possible large caliber R&D [Research & Development] programs.14 0 A paint line
was proposed for Building F-2-10. 141

Olin has reportedly produced some gas generator products in Building F-2-1 0. During the early
1990s, this building was used to test and assemble air bags. Sodium azide was used in this
process. 42 It is assumed that operations in these buildings are similar to those in other gas
generator process buildings (e.g., Buildings D-l-6 through D-1-8). 43 These operations would
include propellant pressing and loading and component assembly.

132 PRI-016533. Olin inter office memo entitled "F Area Regulatory Compliance Review," dated June 13, 1986,
Page 1.
13' DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc.. 8820 Route 148, Marion. Illinois 62959, Pages 1
and 4.
134 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuige, Section 1, Table 1-3 of this
report.
135 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 17 (Plan No. 6544-101.40).
136 FWM 001322. Amendment No. 3 to Lease Contract No. 14-19-003-263 1. Universal Match Corporation, dated
Avril 29, 1959.
13 CRO 001464, CRO 001465, and CRO 001466. - Various Special Use Permits (and one amendment) issued to
Olin for Building F-2-10.
138 DPRA Document No. 0007435. Olin Corporation, Letter to Crab Orchard National Wildlife Refuge requesting
permission to lease the remaining buildings in the F Area, dated May 12, 1986.

39 DO 001639. Amendment No. 5 to Buildin&Lease Contract No. 14-16-0003-81-526, Olin Corporation, dated
December 1, 1986.
'4 0 DPRA Document No. 00007460. Olin Corporation's proposed renovation document entitled "Olin Corporation
- Marion Operations, 120mm FSED Production Area, Pages 1, 3, and 6.
14' DPRA Document No. 00007460. Olin Corporation's proposed renovation document entitled "Olin Corporation
- Marion Operations, 120mm FSED Production Area, Pages 1 and 4.
142 Paul Moore, personal interview, July 14, 1999.
14" It is not known what processes occurred in these buildings during Olin's tenure. Because of their proximity to the
plant road and to each other, it is assumed that propellant mixing operations have not occurred in these buildings.

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 5- 12



SECTIONFIVE Area 2F [AUSOA2Fi

Olin reported asbestos in Building F-2-10.144

Primex leased Building F-2-10 from 1997 to 2001 for manufacturing purposes.' 45 GDO&TS is
the current tenant in this building. 146

Building F-2-11

Building F-2-11 was designated on IOP drawings as a Change House.147 Wash waters from this
building may have contained explosives/organic solvent residues, and they either drained into the
sewer system or into drainage ditches located near the building.

UMC occupied Building F-2-10 from 1959 to 1961 for unspecified "business and manufacturing
purposes 48

Olin and its successors have occupied Building F-2-11 since 1970.149 Special Use Permits issued
to Olin by DOI indicate Olin used F-2-11 for both industrial purposes and storage during the
1970s.'50 In 1980, Olin signed a lease for Building F-2-1 1.151

During Olin's tenure, Building F-2-11 housed some manufacturing processes for large artillery
rounds.152"153 Additionally, a propellant shaving operation was reported to have been located in
Building F-2-1 1.54 An Olin map from its Section 104(e) response identified this building as
being used for assembly of 120 mm cartridges.1 5 5 In the propellant handling area of this building
(located on the north end of the building), the primer was inserted, the propellant was loaded and
the cartridge was assembled.' 56 There was also a paint booth room in this building that was

144 PRI-016533. Olin inter office memo entitled "F Area Regulatory Compliance Review," dated June 13, 1986,
Page 1.
145 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1
and 4.
14 6 Industrial Tenant Roster- March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
14 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 1, Section 5, Page 17 (Plan No. 6544-101.40).
148 FWM 001322. Amendment No. 3 to Lease Contract No. 14-19-003-2631, Universal Match Coporation, dated
April 29, 1959.
149 CRO 001461 - United States Department of the Interior, Special Use Permit, number SUP-72-70, dated August 5,
1970
15 CRO 001461, CRO 001463, CRO 001465, CRO 001467, CRO 001468, CRO 001470, CRO 001472, CRO
001474, and CRO 001475. Various Special Use Permits issued to Olin for Building F-2-1 1.
151 Building Lease Contract No. 14-16-0003-81-526. by and between U.S. Fish and Wildlife Service and Olin
Cororation, dated October 1, 1980.
15 PRI-009229. Olin inter office memo entitled "Staff Safety Audit," dated May 25, 1988.
'.. DPRA Document No. 00007460. Olin Corporation's proposed renovation document entitled "Olin Corporation
- Marion Operations. 120mm FSED Production Area, Page 3.

PRI-009229. Olin inter office memo entitled "Staff Safety Audit," dated May 25, 1988.
'"PRI-01 6814. Olin Corporation, Olin-Marion Wastewater Program - Status 07/30/86.
156 PRI-01 6814. Olin Corporation, Olin-Marion Wastewater Program - Status 07/30/86.
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probably used for painting the cartridges. 157 This paint booth had an exhaust stack located on the
southwest side of the building. 1

In 1986, Olin was monitoring radiation in Building F-2-11l159 Also, it is possible Olin stored
and/or used nitroglycerin in this building.'60 "161

Primex leased Building F-2-11 from 1997 to 2001 for cold storage.' 6 2 GDO&TS is the current
tenant in this building 3

Building F-2-12

During the IOP operations, Building F-2-12 was used as a Change House. 16 4

UMC occupied Building F-2-12 from 1960 to 1961 for unspecified "business and manufacturing
purposes.'> 65

Olin occupied Building F-2-12 from 1970 to 1980166 for both "industrial purposes and storage."
Building F-2-12 is located in the southeastern part of Area 2F, which, as discussed above in
Subsection 5.1.2, was apparently unused from sometime before or around 1980 until 1986.167

Olin again occupied Building F-2-12 beginning in 1986.168 Primex leased Building F-2-12 from
1997 to 2001 for cold storage.' 6 9 GDO&TS is the current tenant in this building.'7 0

S PR_-016814. Olin Corporation, Olin-Marion Wastewater Program - Status 07_30/86.
'57 PRI-0 16814. Olin Corporation, Olin-Marion Wastewater Program - Status 07/30/86.
159 PRI-012974. Olin inter office memo entitled "September 1986, Radiation Safety Committee Meeting," dated
October 9, 1986.
160 PRI-008556. Olin inter office memo entitled "April, 1987 Hi-Lite Report," dated April 24, 1987.

161 PRI-008545. Olin inter office memo entitled "June, 1987 Hi-Lite Report," dated June 24, 1987.
162 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc.,8820 Route L48k Marion, Illinois 62959, Pages I
and 4.
163 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refufge, Section 1, Table 1-3 of this
report.
16 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 17 (Plan No. 6544-101.40).
165 FWM 001322 and FWM 001323. Amendment No. 3 to Lease Contract No. 14-19-003-2631, Universal Match
Corporation, dated April 29, 1959. Refer to Building F-2-J descriptionfor UMC occupancy details in Area 2F.
166 CRO 001461, CRO 001463, CRO 001465, CRO 001467, CRO 001468, CRO 001470, CRO 001472, CRO
001474, and CRO 001475. Various Special Use Permits issued to Olin for Building F-2-1 1.
167 DOI 001639. Amendment No. 5 to Building Lease Contract No. 14-16-0003-81-526. Olin Corporation, dated
December 1, 1986.
168 DOI 001639. Amendment No. 5 to Building Lease Contract No. 14-16-0003-81-526, Olin Corporation, dated
December 1, 1986.
169 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc.. 8820 Route 148, Marion, Illinois 62959, Pages I
and 4.
170 Industrial Tenant Roster - March 200 1, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
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Building F-2-13

During the IOP operations, Building F-2-13 was used as a Timekeepers Building.'71

UMC occupied Building F-2-13 from 1960 to 1961 for unspecified "business and manufacturing
purposes. 2

This building was razed sometime between 1965 and 1971.173

Building F-2-14

During the IOP operations, Building F-2-14 was used as a Line Office.' 74

This building was razed prior to 1965.175

Building F-2-15

During the IOP operations, Building F-2-1 5 was used as a Pump House.' 76

UMC occupied Building F-2-15 from 1960 to 1961 for "business and manufacturing purposes."
UMC's specific use of this building was not determined. 17 7

Building F-2-15 is located in the southeastern part of Area 2F, which, as discussed above in
Subsection 5.1.2, was apparently unused from sometime before 1980 until 1986.178 Olin
occupied Building F-2-15 beginning inl986.'79 Primex leased Building F-2-15 from 1997 to
2001 for cold storage.' 8 0 GDO&TS is the current tenant in this building."'

171 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 17 (Plan No. 6544-101.40).
172 FWM 001322 and FWM 001323. Amendment No. 3 to Lease Contract No. 14-19-003-263 1, Universal Match
Corporation, dated April 29, 1959. Refer to Building F-2-1 description for UMC occupancy details in Area 2F.
173 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figures 9 and 10.
174 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 17 (Plan No. 6544-101.40).
175 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois.
176 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 1, Section 5, Page 17 (Plan No. 6544-101.40).
177 FWM 001322 and FWM 001323. Amendment No. 3 to Lease Contract No. 14-19-003-263 1, Universal Match
Corporation, dated April 29, 1959. Refer to Building F-2-1 description for UMC occupancy details in Area 2F.
178 DOI 001639. Amendment No. 5 to Building Lease Contract No. 14-16-0003-81-526. Olin Corporation, dated
December 1, 1986.
179 DOI 001639. Amendment No. 5 to Building Lease Contract No. 14-16-0003-81-526, Olin Corporation, dated
December 1, 1986.
180 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc.. 8820 Route 148, Marion, Illinois 62959, Pages I
and 4.
'a' Industrial Tenant Roster - March 200 1, Crab Orchard National Wildlife Refuge, Section l, Table 1-3 of this
report.
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Building F-2-20

Building F-2-20 is not an original IOP building. Olin began leasing this building in 1986 for cold
storage. 82 It is located southwest of Building F-2-11 on the west side of the F Area perimeter
road (Figure 5-2). 183 A 1987 Olin receiving report listed 1,725 pounds of "1.1.1 Trichlorethane"
with a location description of F-2-20.84

Primex leased Building F-2-20 from 1997 to 2001 for cold storage.' 8 5 GDO&TS is the current
tenant in this building. 86

Building F-2-24A and F-2-33

These buildings were referenced in a Primex document as areas where Primex accumulated
hazardous wastes on-site for less than 90 days.' 87 No other information was found. However,
buildings designated as F-2-33A and F-2-33B were noted on a 1997 Primex map of the F Area,
located slightly northwest of Building F-2- 11 (Figure 5-2). 188

Buildings F-2-25, F-2-26, F-2-31

These buildings were identified in a 1997 Primex map of Area 2F.'8 9 The buildings are located
around Building F-2-10: F-2-25 is located slightly southeast of F-2-10; F-2-26 is located
northeast of Building F-2-10; and Building F-2-31 is located south of F-2-2-10 (Figure 5-2). No
other information was found regarding these buildings.

Building F-2-36

Building F-2-36 is not an original IOP building. Primex constructed this 1,360 square foot
building in 1998 and used it as a propellant grain pressing building.1 90' 1 91 It is located between
Buildings F-2-5 and F-2-10 (Figure 5-2).192

182 DPRA Document No. 00018844/DOI-0016939. Amendment No. 5 to Building Lease Contract No. 14-16-0003-
81-526. Olin Corporation, dated December 1, 1986.
183 DPRA Document No. 00017575. Attachment to DPRA Document No. 00017649- Primex Technologies, F-Area
Site Plan.
184 DPRA Document No. 00026872. Olin Defense Systems Ordnance, Receiving Report for 1,725 pounds of " .1. I
Trichlorethane" with a location description of F-2-20, dated August 12, 1987.
185 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1
and 4.
186 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
187 DPRA Document No. 00015017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures, Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996, Pages 12 and 15.
188 DPRA Document No. 00017575. Attachment to DPRA Document No. 00017649 -Primex Technologies, F-Area
Site Plan.
'8 9 DPRA Document No. 00017575. Attachment to DPRA Document No. 00017649 - Primex Technologies, F-Area
Site Plan.
190 DPRA Document No. 00017574. Primex, Letter to CONWR requesting approval to construct a new propellant
grain pressing building in the F-area, dated November 13, 1997.
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GDO&TS is the current tenant in this building. 193

Former Facility West of Original Area 2F Buildings

The 1965 aerial photographs show a group of nine new buildings that were constructed just to
the west of the original Area 2F buildings.' 94 These buildings were not on site in 1960 when
UMC occupied Area 2F. In the 1965 aerial photograph the original Area 2F buildings appeared
to be unoccupied.l 95 The new nine-building facility was removed from the site prior to 1971.196
It was not determined who built this facility or what operations were conducted at it.

The 1965 aerial photograph also identified a series of small horizontal tanks at the northern edge
of the nine-building facility. 97 It is not known what was stored in these tanks. They were
removed by 1971, along with the rest of the facility.' 98

Building F-6-45 is in the location of the former nine-building facility. Olin referred to this
building as the gymnasium and used it as a storage facility for components and finished products
(mixed storage of primers and MXU4A/A).' 9 9 A 1988 Olin air source inventory indicates this
building housed a vapor degreaser which used trichloroethane, 2 00 and a 1991 Olin receiving
report listed 50 pounds of oxamide with a location of "F-645."2 0 '

George Wisely indicated the Job Corps occupied this building at one time, calling it a
gymnasium202 and using it to possibly work on school buses and other auto mechanic work.203

Primex leased Building F-6-45 from 1997 to 2001 for cold storage.204 GDO&TS is the current
tenant in this building. 5

'9' DPRA Document No. 00017649. Amendment No. 2 to Building and Igloo Lease Contract No. 14-16-0003-96-
579. Primex Technologies. Inc., dated July 1, 1998.
192 DPRA Document No. 000 1 7575. Attachment to DPRA Document No. 00017649 - Primex Technologies, F-Area
Site Plan.
193 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
194 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 9.
195 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 9.
196 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 10.
197 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 9.
19 8Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion,. Illinois. Figure 10.
199 PRI-009228. Olin inter office memo entitled "Staff Safety Audit," dated May 25, 1988.
200 DPRA Document No. 00027180. Olin, Air Source Inventorv/OP/Marion/RC, dated November 25, 1988, Page
00008.
201 DPRA Document No. 00014080/PRI-013217. Olin Defense Systems Ordnance, Receiving Report dated February
2,1991.
202 Assumed George Wisely's reference to a gymnasium is F-6-45.
203 Deposition of George Wisely, July 15, 1999, Page 37.
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Vertical Aboveground Storage Tanks

In the 1980 aerial photograph, there was a group of three bermed aboveground storage tanks
(ASTs) observed to the north-northeast of Building F-2-3 (in line with Buildings F-2-1 and F-2-
2).206 It is likely that Olin was responsible for these three ASTs, since they appeared during
Olin's tenure. These ASTs are no longer present on site.

5.1.2.3 Miscellaneous Area 2F Information

loP Decontamination

After the IOP operations ended at CONWR, the IOP was to be decontaminated in accordance
with a manual developed by the Ordnance Field Director of Ammunition Plants (OFDAP), called
"Shut-Down and Decontamination Procedures for F. D.A. P Facilities."2 0 7 This manual was to be
used as a guide to develop a facility-specific plan for the decontamination of buildings, grounds
and equipment.208 According to this document, there were several cleaning compounds used for
desensitizing various explosives (for a list of and brief discussion of the compounds, see section
3.1.2.3.).

Post-World War II military records are inadequate to determine if this area was decontaminated
and, if so, whether it was adequately decontaminated, and if decontamination instructions were
followed.

Polychlorinated Biphenyls (PCBs)

Electrical transformers have been located in Area 2F since the IOP era. In 1946, IOP
documented six pole-mounted transformers in Area 2F:2 09 ' 210

one three-phase transformer bank of three (3) 7.5-KVA pole-mounted transformers located
southwest of Building F-2-12; and
one three-phase transformer bank of three (3) 50-KVA pole-mounted transformers located
northeast of Building F-2-2.

204 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148. Marion, Illinois 62959, Pages I
and 4.
205 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
206 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 1.
20 ACO-5047 through ACO-5 109- Office of Field Director of Ammunition Plants, "Shut-Down and
Decontamination Procedures for F.D.A.P. Facilities."
208 ACO-4979 through ACO-4980 - CONWR Former IOP Uncharacterized Sites Report, Pages 5 and 6.
20 9 DPRA Document No. 00009327. Illinois Ordnance Plant, Report on Condition for Extended Non-use of Illinois
Ordnance Plant, Carbondale, Illinois. for Reconstruction Finance Corporation, Office of Defense Plants, dated
January 1, 1946, Pages 22 and 23.
210 DPRA Document No. 00009327. Illinois Ordnance Plant, Report on Condition for Extended Non-use of Illinois
Ordnance Plant. Carbondale, Illinois. for Reconstruction Finance Corporation, Office of Defense Plants. dated
January 1, 1946, Plan No. 6544-502.75, Plate No. 10, Page 102.
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By 1979, Olin began to inventory their "PCB transformers" at the Refuge, including
g transformers being stored in Area 2F.21 Following is a table that describes the storage location
history and other details of transformers (including their PCB content values) that were stored in
Buildings F-2-2, F-2-3, and F-2-4.

0

* 211 PRI-00627. Olin, "Oct. 1979 PCB Transformer Inventory, (F-Area)."
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Serial Capacity Storage Dates PCB Not
No. (kva) F-2-2 F-2-3 F-2-4 Content otes

25543 50 1980 <50 ppm A 1980 Olin document indicates this transformer contained less than
50 ppm PCBs and was sent to a landfill for disposal. No
documentation was found to support the PCB content value noted. 212

25553 50 1979 5.5 ppm In 1979, Olin stated this transformer was exempt from 40 CFR 761
and transported it to a landfill.213 214

25561 50 1986 5 ppm' Removed from service in 1986; stored in F-2-2.
25563 50 1986 5 ppm5 In 1980, this transformer was pulled from unknown storage location

and put into service in the I area. It was stored again in 1986.216217
25564 50 1981-1982 <1979 -1980 1983 5 ppm8 It is unknown where this transformer was located from 1984 to

_ 1986 ___ 1985 ll1219,220,221,222
25567 37.5 1985-1986 5 ppm8 Removed from service in 1985; stored in F-2-2 2

25569 50 1986 5 ppm8 Removed from service in 1986; stored in F-2-2. 72 4

25572 50 1981-1982 1979-1980 5 ppm8 Transformer removed from storage in 1982 and put into service in
1985 Area 2D. It was back in storage by 1985. 225,226.227,228,229

25672 37.5 1981-1982 1981 1983-1984 181 ppm Transformer removed from service in 1984; received by CECOS for
__________________________________ disposal in 1985. 230.231,232,233,234,235,236

212 PRI-00597. 1980 PCB Annual Document.
213 DOI 004323. 1979 PCB Annual Document.
214 PRI-00635. Envirodyne Engineers, Report of Analysis, dated October 20, 1979.
215 DOL 004413. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00002.
216 DOI 004413. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00002.
217 ACO 002489. 1980 PCB Annual Document.
238 PRI-006 10. Olin, PCB Storage and Marking (Transformers) from the 1980 PCB Annual Document (referring to storage in 1979).
219 DOI 004336. 1981 PCB Inventory, F-Area Storage.
220 DOI 004348. 1982 PCB Inventory, F-Area Storage.
221 DOI 004358. Table 1, F-2-4 Olin-Marian Storage for Olin-Marion Transformers.
1222 DI 004414. TransformerInventorv-Olin/OP/RC, dated February 13, 1986, Page 00003.
223 DOI 004414. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00003.
223 DOI 004413. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00002.
225 PRI-00627. Olin, "Oct. 1979 PCB Transformer Inventory, (F-Area)."
226 PR1-00610. Olin, PCB Storage and Marking (Transformers) from the 1980 PCB Annual Document (referring to storage in 1979).
227 OI 004336. 1981 PCB Inventory, F-Area Storage.
228 DOI 004338. 1982 PCB Inventory for "PCB Transformers in Storage."
201 DOI 004413. Transfortner Inventory-Olin/OP/RC, dated February 13, 1986, Page 00002.
230 DOI 004324. 1981 PCB Annual Document.
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Serial Capacity Storage Dates PCB
No. (kva) F-2-2 F-2-3 F-2-4 Content Notes

25670 37.5 1981-1982 1981 1983-1984 134 ppm Transformer removed from service in 1984; received by CECOS for
______dis osal in 1985. 237,238239,240,241,242,243

25677 37.5 1981-1982 1981 1983-1984 115 ppm Transformer removed from service in 1984; received by CECOS for
disposal in 1985. 244,245,246,247,248,249,250

25691 37.5 1979 <1 ppm In 1979, Olin stated this transformer was exempt from 40 CFR 761
_ and transported it to a landfill. 251X252

25697 37.5 1982 1983 57 ppm Transformer received by CECOS for disposal in 1983.253,254,255225V
25698 37.5 _ _ 1985 54 ppm Transformer received by CECOS for disposal in 1985.258;2595260

231 DO1 004336. 1981 PCB Inventory, F-Area Storage.
001 DOI 004348. 1982 PCB Inventory. F-Area Storage.

233 DOI 004358. Table I, F-2-4 Olin-Marian Storage for Olin-Marion Transfonners.
234 DOI 004376. Table I, F-2-4 Olin-Marian Storage for Olin-Marion Transformers.
235 DOI 004328A. Uniform Hazardous Waste Manifest, Document No. 1195313, dated January 4, 1985.
201 DOI 004385. Applied Research & Development Laboratory, PCB Transformers, dated January 18, 1984.
237 DOI 004324. 1981 PCB Annual Document.
238 DOI 004336. 1981 PCB Inventory, F-Area Storage.

00 OI 004348. 1982 PCB Inventory, F-Area Storage.
240 DOI 004358. Table I, F-2-4 Olin-Marian Stoa e for Olin-Marion Transforners.
4 lDOI 004376. Table 1. F-2-4 Olin-Marian Storage for Olin-Marion Transformers.

242 DOI 004328A. Uniform Hazardous Waste Manifest. Document No. 1195313, dated January 4, 1985.
243 DOI 004385. Applied Research & Development Laboratory, PCB Transformers, dated January 18, 1984.
244 DOI 004324. 1981 PCB Annual Document,
245 DOI 004336. 1981 PCB Inventory, F-Area Storage.
246 DOI 004348. 1982 PCB Inventory, F-Area Storage.
247 lnMra o001 004358. Table 1. F-2-4 Olin-Marian Storage for Olin-Marion Transformers.
248 DOI 004376. Table I. F-2-4 Olin-Marian Storage for Olin-Marion Transformers.
249 DOI 004328A. Uniform Hazardous Waste Manifest, Document No. 1195313, dated January 4, 1985.
200 DOI 004385. Applied Research & Development Laboratory, PCB Transformers, dated January 18, 1984.
251 DOT 004323. 1979 PCB Annual Document.
21 PRI-00635. Envirodyne Engineers, Report of Analysis, dated October 20, 1979.
2 0 OI 004348. 1982 PCB Inventory. F-Area Storage.
254 PRI-002092. Cephus Industries, Inc., Report No. #643, dated August 9, 1982.
255 PRI-002090. Olin, inter office memo entitled "PCB Transformer S/N 25697," dated August 12, 1982.
256 DOI 004358. Table 1, F-2-4 Olin-Marian Storage for Olin-Marion Transformers.

001 DOI 004365. Special Waste Hauling Manifest No. 080981, dated November 22, 1983.
2 0 DOI 004402. Industrial Testing Laboratories, Inc., Report No 84-7-165, dated August 8, 1984.
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Serial Capacity Storage Dates PCB
No. (kva) F-2-2 F-2-3 F-2-4 Content Notes

25704 75 1985-1986 5 ppm' Transformer removed from service and stored in F-2-2 in 1985.
Document shows "25701 " but this was probably a typographical
error. 261

25703 75 1985-1986 5 ppm" Transformer removed from service and stored in F-2-2 in 1985.
25705 75 1981-1982 1983 5 ppm" In 1979, this transformer was put into service in Area 2D. It was

1986 removed from service stored in 1981. Its location is unknown in both
1984 and 1985 2631264,265,266

25706 75 1979 <1 ppm In 1979, Olin stated this transformer was exempt from 40 CFR 761
and transported it to a landfill. 267

26050 150 1985-1986 5 ppm' In 1985, transformer was noted as "burned out," and was stored in F-
2-2. It is unknown what "burned out" means. 268

1751681 75 1986 5 ppmn In 1983, transformer was removed from service, but remained at its
location in the I area. The location of this transformer is unknown
from 1984 to 1985.269,270

1751682 75 1986 5 ppm" In 1983, transformer was removed from service, but remained at its
location in the I area. The location of this transformer is unknown
from 1984 to 1985 271,272

1751683 75 1986 5 ppm" In 1983, transformer was removed from service, but remained at its
location in the I area. The location of this transformer is unknown

___ __ __ ___ __ __ ___ _ __ ___ __ ___ from 1984 to 1985. 273,274

259 DOI 004398 - DOI 004399. Uniform Hazardous Waste Manifest, Document Number 1211047, dated November 20, 1985.
0DOI 004415. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00004.

26 001 00441 4. Transformer Inventorv-Olin/OP/RC, dated February 13, 1986, Page 00003.262

DOI 004414. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00003.DOI 004336. 1981 PCB Inventory. F-Area Storage.
264 DOI 004348. 1982 PCB Inventory, F-Area Storage.
265 DOI 004348. 1982 1, Ivnov F-Area Storage,

260DO 004358. Table I. F-2-4 Olin-Marian Storage for Olin-Marion Transformers.
266 DOI 004414. Transforner Inventorv-Olin/OP/RC, dated February 13, 1986, Page 00003.
2 DOI 004323. 1979 PCB Annual Document.

DOI 004414. Transformer Inventorv-Olin/OP/RC, dated February 13, 1986, Page 00003.
DOI 004350. Olin, 1983 PCB Annual Document, "PCB and PCB Items in Service or Projected for Disposal," Page 2.
DOI 004414. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00003.

27 DOI 004350. Olin, 1983 PCB Annual Document, "PCB and PCB Items in Service or Projected for Disposal," Page 2.
DOI 004414. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00003.
DOI 004350. Olin, 1983 PCB Annual Document, RePCB and PCB Items in Service or Projected for Disposal," Page 2.
D7 IOI 004414. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00003.
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Serial Capacity Storage Dates PCB Not
No. (kva) F-2-2 F-2-3 F-2-4 Content otes

275013 10 1985 69 ppm Transformer removed from service and received by CECOS for
disposal in 1985.275276277

275020 10 1981-1982 <1979-1980 1983-1984 65 ppm Olin decommissioned this transformer in 1984 and it was received
by CECOS for disposal in 1985. 278,279,280281,282,283

275021 10 1985 59 ppm Transformer received by CECOS for disposal in 1985. 284.285.286
275516 1985 5 ppm0 Transformer was first noted in 1965, located in FAM warehouse

area. By 1979, transformer in service in Area 2D. The location of
this transformer is unknown in 1984. In 1985, it was noted that the
transformer was "empty," and was sent to a landfill, however no
documentation was found to support this. 287,288

504578 167 1986 Document shows transformer as "5U4580," but this was probably a
typographical error. 28 9

741025 37.5 1985-1986 11 ppmr In 1979, this transformer was put into service Area 2P. It was
removed from service and stored in 1985.290291

827424 75 1986 5 ppm0 The only information found regarding this transformer is it was near
"T-1-2" in the test range in 1980; and then was in storage by 1986.

_ _________ _Nothing was found for the years 1981 to 1985. 292,293

27D DOI 004402. Industrial Testing Laboratories, Inc., Report No., 84-7-165, dated August 8, 1984, Page 2.
276 DOI 004398 - DOI 004399. Uniform Hazardous Waste Manifest. Document Number 1211047, dated November 20, 1985.
277 DOI 004414. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00003.
278 DOI 004336. 1981 PCB Inventory, F-Area Storage.
279 DOI 004348. 1982 PCB Inventory, F-Area Storage.
"o DOI 004328A. Uniform Hazardous Waste Manifest. Document No. 1195313, dated January 4, 1985.
"' DOI 004385. Applied Research & Development Laboratory, PCB Transformers, dated January 18, 1984.
282 DOI 004358. Table I. F-2-4 Olin-Marian Storagmefor Olin-Marion Transformers.
283 DOI 004376. Table I. F-2-4 Olin-Marian Storage for Olin-Marion Transformers.
284 DOI 004402. Industrial Testing Laboratories, Inc., Report No.. 84-7-165, dated August 8, 1984.

D.. DOI 004394 - DOI 004395. Uniform Hazardous Waste Manifest. Document Number 1310998, dated May 5, 1985.
286 DOI 004415. Transformer Tnventory-Olin/OP/RC, dated February 13, 1986, Page 00004.
287 PRI-0051 1. Olin, Letter to Fish &Wildlife Service regarding installing transformer in "D" Area, dated April 8, 1965.
288 DOI 004415. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00004.
28 DOI 004414. Transformer InventoE-Olin/OP/RC, dated February 13, 1986, Page 00003.
290 ACO 002490. 1979 PCB Annual Document.
"' DOT 004413. Transformer Inventorv-Olin/OP/RC, dated February 13, 1986, Page 00002.
292 PRI-00598. 1980 PCB Inventory, Test Range.
293 DOI 004414. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00003.
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Serial Capacity Storage Dates PCB Not
No. (kva) F-2-2 F-2-3 F-2-4 Content otes

18D4535-5 100 1982 Unknown New transformer put into service in 1981 (Area 2D). In 1982,
transformer was pulled from service and stored in F-2-2. 294,295

5L39918 10 1981-1982 <1 979-1980 1983 5 ppm' It is unknown where this transformer was located from 1984 to 1985.
1986 296,297,298,299,300,301

5L39920 10 1981-1982 <1979-1980 1983 5 ppm8 It is unknown where this transformer was located from 1984 to 1985.
1986 3 02,303,304,305,306,307

5L39928 10 1981-1982 <1979-1980 1983 5 ppm8 It is unknown where this transformer was located from 1984 to 1985.
1986 308,309,3 10,311,312,3 13

5T32197 25 1982 Unknown Removed from service in 1982 and taken to storage. No other
(5T34137) information has been found regarding this transformer. 314

5T57977 37.5 1985 118 ppm Transformer received by CECOS for disposal in 1985.3t53t6317

294 DOI 004324. 1981 PCB Annual Document.
295 DOT 004348. 1982 PCB Inventory, F-Area Storage.
296 PRI-00627. Olin, "Oct. 1979 PCB Transformer Inventory, (F-Area)."
297 PRI-006 10. Olin, PCB Storage and Marking (Transformers) from the 1980 PCB Annual Document (referring to storage in 1979).
298 DOI 004335. 1981 PCB Inventory. F-Area Storage.

D9 DOI 004348. 1982 PCB Inventory, F-Area Storage.
300 DOI 004358. Table I. F-2-4 Olin-Marian Storage for Olin-Marion Transformers.

D01 DOI 004414. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00003.
30 PRI-00627. Olin, "Oct. 1979 PCB Transformer Inventory, (F-Area)."
303 PRI-00610. Olin, PCB Storage and Marking (Transformers) from the 1980 PCB Annual Document (referring to storage in 1979).
304 OI 004335. 1981 PCB Inventory. F-Area Storage.
305 DOI 004348. 1982 PCB Inventory, F-Area Storage.
306 DOI 004358. Table I. F-2-4 Olin-Marian Storage for Olin-Marion Transformers.
307 DOI 004414. Transformer Inventorv-Olin/OP/RC, dated February 13, 1986, Page 00003.
308 PRI-00627. Olin, "Oct. 1979 PCB Transformer Inventory, (F-Area)."
309 PRI-006 10. Olin, PCB Storage and Marking (Transformers) from the 1980 PCB Annual Document (referring to storage in 1979).
310 DOI 004335. 1981 PCE Inventorv, F-Area Storage.
3"1 DOI 004348. 1982 PCB Inventory, F-Area Storage.
3" DOI 004358. Table 1. F-2-4 Olin-Marian Storage for Olin-Marion Transformers.

D13 DOI 004414. Transformer Inventory-OlinlOP/RC, dated February 13, 1986, Page 00003.
314 DOT 004348. 1982 PCB Inventory, F-Area Storage.
3'DOI 004402. Industrial Testing Laboratories, Inc., Report No., 84-7-165, dated August 8, 1984, Page 2.
316 DOI 004394 - DOI 004395. Uniform Hazardous Waste Manifest, Document Number 1310998, dated May 2, 1985.
317 DOI 004414. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00003.
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Serial Capacity Storage Dates PCB
No. (kva) F-2-2 F-2-3 F-2-4 Content otes

5T59348 37.5 1981 1985-1986 2236 ppm In 1982, this transformer was pulled from storage and put into
Iservice in Area 2P. It remained in service until 1985. 3 8,319,320

5T59347 37.5 1982 Unknown In 1982, this transformer was removed from service and stored in F-
.________ ___________ 2-2. After 1982, the location of this transformer is unknown. 321

57C10281 10 1981-1982 <1979-1980 1983-1984 111 ppm Olin decommissioned this transformer in 1984 and it was received
by CECOS for disposal in 1985. 322,32,24,325,326,327,328,329

57C33831 10 1985 761 ppm Transformer removed from service and received by CECOS for
disposal in 1985. 330,331,332

57C33915 10 1985 278 ppm Transformer removed from service and received by CECOS for
disposal in 1985. 333,334,33

57C17934 50 Unknown In 1979, this transformer was put into service Area 2P. It was
remained in service at least up to 1982; no other information was

_____________ found regarding this transformer. 336,337,338,339

318DOI 004402. Industrial Testing Laboratories, Inc., Report No., 84-7-165, dated August 8, 1984, Page 2.
319 DOI 004394 - DOI 004395. Uniform Hazardous Waste Manifest, Document Number 1310998, dated May 2, 1985.
320DOI 004414. Transformer Inventorv-Olin/OP/RC, dated February 13, 1986, Page 00003.
3213 DOI 004348. 1982 PCB Inventory, F-Area Storage.
322 PRI-00627. Olin, "Oct. 1979 PCB Transformer Inventory, (F-Area)."
323 PRI-006 10. Olin, PCB Storage and Marking (Transformers) from the 1980 PCB Annual Document (referring to storage in 1979).
32 DOI 004335. 1981 PCB Inventory. F-Area Storage.
325 DOI 004348. 1982 PCB Inventory. F-Area Storage.
326 DOI 004358. Table I. F-2-4 Olin-Marian Storage for Olin-Marion Transformers.
327 DOI 004376. Table I. F-2-4 Olin-Marian Storage for Olin-Marion Transformers.
328 DOI 004328A. Uniform Hazardous Waste Manifest. Document No. 1195313, dated January 4, 1985.
329 DOI 004385. Applied Research & Development Laboratory, PCB Transformers, dated January 18, 1984.
330 DOI 004402. Industrial Testing Laboratories, Inc., Report No., 84-7-165, dated August 8, 1984, Page 2.
331 DOI 004398 - DOI 004399. Uniform Hazardous Waste Manifest, Document Number 1310998, dated May 2, 1985.
332 DOI 004415. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00004.
33 DOI 004402. Industrial Testing Laboratories, Inc., Report No.. 84-7-165, dated August 8, 1984, Page 2.
3 DOI 004398 - DOI 004399. Uniform Hazardous Waste Manifest, Document Number 1310998, dated May 2, 1985.
335 DOI 004414. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00003.
336 DOI 004323. 1979 PCB Annual Document.
33 PRI-00602. 1980 PCB Inventor, P-Area.
338 DOI 004330. 1981 PCB Inventory, P-Area.
339 DOI 004348. 1982 PCB Inventory, P-Area.
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Serial Capacity Storage Dates PCB
No. (kva) F-2-2 F-2-3 F-2-4 Content Notes

57Ff 1375 10 1981-1982 <1979-1980 1983-1984 78 ppm Olin decommissioned this transformer in 1984 and it was received
by CECOS for disposal in 1985. 34,4,4,4,4,4,4,4

57F1 1420 10 1981-1982 <1979-1980 1983-1984 305 ppm Olin decommissioned this transformer in 1984 and it was received
by CECOS for disposal in 1985. 348,349,350,351,352,353,354,355

61AB556 37.5 1986 5 ppm8 In service in Area 2P until 1986.156
F6696156-7P 100 1985 210 ppm. New transformer installed in Area 21 in 1982. Transformer received

._.._by CECOS for disposal in 1985. 357358359
L83088YDA 50 1979-1980 5 ppm8 Transformer removed from storage in 1981 and put into service in

Area 2B. It was still in service by 1986. 360,36
L782288Y74AA 50 1979-1980 5 ppm8 Transformer removed from storage in 1981 and put into service in

. .. ____________ ___________ _ ..._ ____________________________________ _ Area 2B. It was still in service by 1986. 362,363

340 PRI-00627. Olin, "Oct. 1979 PCB Transformer Inventory, (F-Area)."
341 PRI-006 10. Olin, PCB Storage and Marking (Transformers) from the 1980 PCB Annual Document (referring to storage in 1979).
342 DOI 004335. 1981 PCB Inventory, F-Area Storage.
343 DOI 004348. 1982 PCB Inventory, F-Area Storage.
344 DO! 004358. Table P, F-2-4 Olin-Marian Storage for Olin-Marion Transformers
345 DOI 004376. Table 1, F-2-4 Olin-Marian Storage for Olin-Marion Transformers.
346 DOI 004328A. Uniform Hazardous Waste Manifest, Document No. 1195313, dated January 4, 1985.
347 DOI 004385. Applied Research & Development Laboratory, PCB Transformers, dated January 18, 1984.
348 PRI-00627. Olin, "Oct. 1979 PCB Transformer Inventory, (F-Area)."
349 PRM-00610. Olin, PCB Storage and Marking (Transformers) from the 1980 PCB Annual Document (referring to storage in 1979).
350 DOI 004335. 1981 PCB Inventory, F-Area Storage.
351 DOI 004348. 1982 PCB Inventory, F-Area Storage.
352 DOI 004358. Table I, F-2-4 Olin-Marian Storage for Olin-Marion Transformers.
353 DOI 004376. Table Is F-2-4 Olin-Marian Storage for Olin-Marion Transformers.
354 DOI 004328A. Uniform Hazardous Waste Manifest, Document No. 1195313, dated January 4, 1985.
... DOI 004385. Applied Research & Development Laboratory, PCB Transformers, dated January 18, 1984.

D56 DOI 004413. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00002.
357 DOI 004337. 1982 PCB Annual Document for "PCB Transformers in Service."
358 DOI 004398 - DOI 004399. Uniform Hazardous Waste Manifest, Document Number 1310998, dated May 2, 1985.
35 DOI 004415. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00004.
360 DOI 004324. 1981 PCB Annual Document.
361 DOI 004412. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
362 DOI 004324. 1981 PCB Annual Document.
163 DOI 004412. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.
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L806535YCLA 50 1979-1980 5 ppm' Transformer removed from storage in 1981 and put into service in
Area 2B. It was still in service by 1986.364.365

a This PCB content values was found in an Olin transformer inventory document.3 66 Some of the PCB values were followed by the letters "LT." However, it is
unclear what this means. This document contained a column for entries regarding PCB certification by either "Letter" or "Analysis," but the document did
not indicate the origin of the letter or who performed the analysis. No other documentation was found to substantiate these PCB values.

Note, not all transformers had documentation regarding shipment to and/or arrival at an approved hazardous waste disposal site.
Those that did were listed in the above table. There was no information regarding PCB transformers found after 1986; therefore, the
location of the remaining transformers, whether in service or in storage, is unknown.

364 DOI 004324. 1981 PCB Annual Document.
365 DOI 004412. Transformer Inventory-Olin/OP/RC, dated February 13, 1986, Page 00001.

DOI 004412 - DOI 004425. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986.
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Solvent Use and Disposal

In many cases in the early days of industrial activity at the Refuge, solvent wastes were disposed
of by dumping. Statements by former employees of both UMC and Olin indicate that dumping
of organic chemicals (solvents) onto the grounds surrounding process buildings was
common. '61 3" This type of activity was probably also prevalent during the IOP era. Solvents
reportedly used and/or dumped by industrial tenants include methylene chloride, methyl ethyl
ketone, acetone, trichloroethylene, and hexane.369' 370'371 Rudy Okolski, a former Olin employee,
reported that TCE was the universal cleaning agent and that it was dropped off everywhere in 55-

372
gallon drums. This was during the 1964 through 1980 time period.

Other Olin Chemicals of Concern

The following chemicals, among others, were listed on an obsolete Olin MSDS list.373

• Trichloroethylene
* Toluene
* Xylene
* Boron
* Barium nitrate
* Chromic acid, solid
* Mercury

Copper sulfate: Zinc oxide
. Acetone
* Methyl isobutyl ketone
* Methyl ethyl ketone
* Trichlorotrifluoroethane

Methylene chloride
* Chloroform
* Benzene
* 4,4-methylene bis(2-chloroanaline)
. Pyridine
* Triethylamine
* Aniline
. Cresol
* Carbon tetrachloride
* Carbon disulfide

367 Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report, Site Operations/Ownership History,
Crab Orchard National Wildlife Refuge, Page B- 18.
368 Paul Moore, personal interview, July 14, 1999.
369 Vic Modglin, personal interview, TechLaw, Inc., 1992, Final Draft Report, Site Operations/Ownership History,
Crab Orchard National Wildlife Refuge, Page B- 18.
370 Rudy Okolski, personal interview, June 30, 1999.
371 Deposition of George Wisely, June 28, 1999, Page 178.
372 Rudy Okolski, personal interview, June 30, 1999.
373 DOI-001780 through DOI-001782. This is an obsolete MSDS list from Olin's file. It contains an index of
chemicals on file prior to the OSHA hazard communication law.
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* Diethyl ether
* Dimethyl ether
. 4-di-isocyanate
* Ethylene diamine
. Perchloroethylene
* Di-(2ethylhexyl)phthalate
* Dimethyl phthalate
* Dibutyl phthalate
* Cobalt (6%) naphthenate solution

The following wastes, among others, were identified in a 1981 letter from J.E. Redden, Vice
President of Olin's Technical Systems Operations to Refuge Manager Wayne Adams.3 74 Redden
indicates that the information was being provided as requested by Adams, and listed wastes
"which it may be necessary to store in Refuge buildings pending arrangements for disposal":

* RCRA Code F002, Spent hologinated (sic) solvent, maximum 1,000 pounds (lbs)
* RCRA Code U1 02, Dimethyl phthalate, maximum 50 lbs.

RCRA Code U107, Di-n-octyl phthalate, maximum 50 lbs
• RCRA Code U160, Methyl ethyl ketone peroxide, maximum 50 lbs
* RCRA Code U196, Pyridine, maximum 50 lbs
• RCRA Code U223, Toluene di-isocyanate, maximum 50 lbs
* RCRA Code U002, Acetone, maximum 200 lbs
* RCRA Code U226, 1-1-1 Trichloroethane, maximum 150 lbs
* RCRA Code U228, Trichloroethane, maximum 150 lbs

RCRA Code P015, Beryllium dust, maximum 50 lbs
* RCRA Code DOO5, Barium salts, maximum 500 lbs
* RCRA Code D006, Cadmium salts, maximum 50 lbs

RCRA Code D007, Chromium salts, maximum 50 lbs
RCRA Code D008, Lead salts, maximum 100 lbs

* RCRA Code D009, Mercury salts, maximum 50 lbs
* RCRA Code DOlO, Selenium salts, maximum 5 lbs
* RCRA Code DOI 1, Silver salts, maximum 50 lbs.

In a 1983 Generator Annual Hazardous Waste Report to the State of Illinois, Olin listed the
following wastes, among others:3 75

RCRA Code F005, Spent pyridine, solidified (Karl Fisher), 55 gallons
RCRA Code D006, Cadmium and lead/debris from fired generator/Ajax ash, 55 gallons

* RCRA Code DO01, Ignitable and spent toluene and spent methyl isobutyl ketone (spent
thinner and adhesive mixture, solidified), 55 gallons

* RCRA Code U1 58, 4,4'-methylene bis (2-chloroaniline), 110 gallons
RCRA Code D009, Mercury/lab pack/mercury contaminated material, 55 gallons.

74 FWM 000098 - FWM 000099. Olin Corporation, Letter to Crab Orchard National Wildlife Refuge regarding
special wastes and the possibility of storing them in Refuge buildings, dated May 8, 1981.
3 5 DOI 002359. Olin Corporation, Illinois Environmental Protection Agency, Generator Annual Hazardous Waste
Report, dated February 23, 1984, Page 002.

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 5-29



SECTIONFIVE Area 2F oAiS-OArn
The following constituents of waste explosive compounds and compositions, among others, were
listed in another Olin document:37 6

* Ammonium dichromate
* Barium nitrate
* 2-nitrodiphenylamine (described as a constituent of Fluid Ball Powder Type A and Type B)

5.1.3 Area 2F Previous Sampling Results

O'Brien & Gere, 1988-Site 20

One site in Area 2F was investigated as part of the original Remedial Investigation (RI) for the
Refuge (O'Brien & Gere, 1988). Site 20 (D Area South Drainage Channel), shown in Figure 4-
3, consists of a ditch originating near the northeast corner of Building F-2-2.37 (Note that the
site name is a misnomer; it is actually in Area 2F). The swale flows east outside of the fenced
area and a sheen was reported on the water in this ditch.3 78 There was a 4-inch pipe that drained
into this ditch from the north side of the service road.379 It was not determined what this pipe
drained since no buildings have been identified north of this roadway. O'Brien & Gere reported
that chemicals were dumped here, 380 although no source was reported for this information. One
sediment composite (0-1 ft) was collected. 1 The sediment was resampled for full organics
analysis. Sediment results are reported in wet weight. Results reported here are estimated. In
the sediment sample, the following semi-volatile organic compounds (SVOCs) exceeded either
United States Environmental Protection Agency (USEPA) ECOTOX and/or Canadian Sediment
Quality Guidelines (CSEQGs) screening values: Dibenzofiuran (0.144 milligrams per kilogram
(mg/kg)), fluoranthene (0.057 mg/kg), 2-methylnaphthalene (0.321 mg/kg), naphthalene (0.069
mg/kg), and phenanthrene (0.247 mg/kg).

Woodward Clyde Consultants, 1996-Site 20

Site 20 (Figure 5-la) was included in the 1996 Miscellaneous Areas Operable Unit (MISCA OU)
383RI . One composite/discrete soil sample pair and a duplicate pair were collected from the same

ditch sampled during the 1988 O'Brien & Gere RI (discussed above). The discrete sample and
duplicate were collected from a depth of 1.5 ft below ground surface (bgs) and analyzed for the
Comprehensive Environmental Response Compensation and Liability Act of 1980 (CERCLA)
Target Compound List (TCL) volatile organic compounds (VOCs). The composite sample and
duplicate were taken over the depth interval from I to 2 ft bgs and analyzed for the CERCLA
Target Analyte List (TAL) inorganics and TCL organics (except VOCs), plus explosives and
dioxins/furans. No organic compounds were detected and no preliminary levels of concern were

376 DOI 002616. Olin Corporation, Hazardous Waste Facility Closure Plan, Ordill Industrial Area, S.O.P. 90,356
REV. K 9/88, dated October 4, 1988, Page 39.
377 O'Brien & Gere, 1988, Remedial Investigation Report - Crab Orchard National Wildlife Refuge, Page 27-1.
378 O'Brien & Gere, 1988, Remedial Investigation Report - Crab Orchard National Wildlife Refuge, Page 27-1.
379 O'Brien & Gere, 1988, Remedial Investigation Report Crab Orchard National Wildlife Refuge, Page 27-1.
380 O'Brien & Gere, 1988, Remedial Investigation Report - Crab Orchard National Wildlife Refige, Page 27-1.
381 O'Brien & Gere 1988. Remedial Investigation Report - Crab Orchard National Wildlife Refuge, Figure 27-1.
382 DPRA Document No. 00018887. Letter from Richard Boice to Dick Ruelle of USFWS regarding Crab Orchard
Lake RI/FS, dated February 18, 1987.
383 Woodward-Clyde Consultants, 1996, Remedial Investigation Report-Miscellaneous Areas Operable Unit. Crab
Orchard National Wildlife Refuge. Marion, Illinois.
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exceeded for the inorganic constituents. The 1996 RI did not recommend further investigation at
this site.

USEPA Sampling, 1998

USEPA 1998 sample locations in Area 2F are shown in Figures 5-2, 5-3, and 5-4. Samples from
the original AUS-0003 -0008, and -0009 were located in Area 2F. The results for all detected
constituents are listed in Table 5-1A.

Two samples (labeled 3-01 and 3-02) were collected from original AUS-0003 (Fuse Loading
Line, Area 2F). Benzo[a]anthracene (0.22 mg/kg), benzo[b]fluoranthene (0.58 mg/kg), and
benzo[a]pyrene (0.25 mg/kg) were detected above USEPA Soil Screening Levels (SSLs).
Arsenic (23 mg/kg) and nickel (48 mg/kg) exceeded USEPA SSLs and Refuge background
levels. Mercury (0.08 mg/kg) exceeded Refuge background levels.384 Copper (130 mg/kg), lead
(180 mg/kg), and zinc (310 mg/kg) exceeded New Dutchlist Soil Optimum Levels (DSOLs) and
Refuge background levels.

Six samples (8-01 through 8-06) were collected from original AUS-0008 (Dumped organics in
Areas 2D, 2B and 2F). The results from sample 8-01 could not be found. The following results
are based on the remaining samples (8-02 through 8-06). The following SVOC compounds were
detected at the site above either USEPA SSLs and/or CSOQGs: benzo[b]fluoranthene (1.7
mg/kg), indeno[1,2,3-cd]pyrene (1.4 mg/kg), dibenz[a,h]anthracene (1.8 mg/kg), and
benzo[k]fluoranthene (1.7 mg/kg). Cadmium (9.7 mg/kg), nickel (34 mg/kg), silver 2.3 mg/kg),
and mercury (0.11 mg/kg) exceeded USEPA SSLs and Refuge background levels. Zinc (550
mg/kg), copper (120 mg/kg), and lead (120 mg/kg) exceeded DSOLs and Refuge background
levels.

One sample (9-1) was collected from original AUS-009 (Dump East of Area 2F).
Benzo(a)anthracene (0.36 mg/kg), benzo(b)fluoranthene (0.54 mg/kg) and benzo(a)pyrene (0.29
mg/kg) were detected above USEPA SSLs and Refuge background levels. Zinc (280 mg/kg)
exceeded DSOLs and Refuge background.3 86

5.1.4 Observations During Site Visit

A large area that has been used as a dumping ground was observed during the site
reconnaissance, at the north end of Area 2F. The materials dumped in the area include soil,
trees, construction debris and three boilers. The dumping ground is located just south of the
existing northern patrol road.387 This dumping ground was also apparently original AUS OU
Site AUS-0009 (Dump East of Area 2F) since it is east of Buildings F-2-2 and F-2-3.

There were four areas of stressed vegetation observed in the original portion of Area 2F. One
was located along the north and west side of Building F-2-3. A second was located along the
south side of Building F-2-2 (possible location of former stored phosphatized projectiles and

384 See Table 1-11 of this report for Refuge background soil values used for the PA.
35See Table 1-11 of this report for Refuge background soil values used for the PA.

386 See Table 1-11 of this report for Refuge background soil values used for the PA.

387 The dumping ground was identified during the site reconnaissance on April 13, 1999.
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spillage from cutting oil drums). The third was located to the east of Building F-2-1 (in the
approximate location of former Building F-2-6). Finally, the fourth was located to the east of
former Building F-2-7.

There were several drainage ditches observed throughout the area during the site reconnaissance.

5.1.5 Recommendations Based on Preliminary Assessment

Information from the historic record search indicates that all potential releases from Area 2F
were not addressed in previous investigations. Results from the 1998 USEPA sampling
exceeded PA screening criteria. Based on this information, Area 2F (AUS-OA2F) was included
in the SI.

5.2 SITE INVESTIGATION INFORMATION

URS conducted a Site Investigation at AUS-OA2F from March 28 through May 16, 2000. The
rationale for sample locations, media, and analytes is presented in the Field Sampling Plan
(FSP)388 for the AUS OU PA/SI. Since the time the FSP was prepared, additional information
has become available, and the historic discussion (Section 5.1) 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 Figures 5-2, 5-3, and 5-4. Survey coordinates for all
sample locations in Area 2F are found in Table 5-2. Table 5-4 lists the sample locations and the
matrix sampled at that location. All samples are soil unless otherwise indicated. Groundwater
samples were collected at all monitoring well locations.

5.2.1 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
5.1.2.2 of this report.

Building F-2-1

Sample OA2F-006 was collected from a drainage ditch that appears to originate along the eastern
side of Building F-2-l. This ditch likely receives drainage from this building. Building F-2-1
was used by SWDC/War Department for the assembly and loading of fuses.

Sample OA2F-004 was collected from an area of stressed vegetation that was located to the east
of Building F-2- 1. This area of stressed vegetation may have resulted from activities in Building
F-2- 1 or from activities in former Building F-2-6 (former Detonator and Relay Service
Magazine.

388 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 F-2-2

One soil sample (OA2F-009) was collected and one monitoring well (OA2F-WO1) installed along
the northeast side of Building F-2-2. Fuses were assembled in Building F-2-2 by SWDC/War
Department, with wastes from this process draining to the open ditches surrounding the building.
Olin had a metal fabrication operation in this building for approximately four years. Degreasers
such as TCE were used in these processes. Sample OA2F-009 was collected from a drainage
ditch that originates along the eastern side of Building F-2-2. (Note: Sample OA2F-009 was
supposed to be collected near former Building F-2-4, however it was moved further north to a
spot where the drainage ditch was more evident.) Monitoring well OA2F-WO1 was installed to
the east of Building F-2-2 (between this building and Building F-2-4), to detect potential
contamination in groundwater resulting from dumping of degreasers such as TCE, onto the
ground during cleaning operations. Both a groundwater and soil sample were collected from
OA2F-WO 1L

To the south of Building F-2-2, turnings soaked in cutting oils were stored in open containers
along the southern end of this building, and these oils would overflow the containers during
heavy periods of rain. Also outside the southern doorway to this facility, phosphatized
projectiles were stored, and zinc chromates may have leached off the rounds during storage.
Sample OA2F-003 was collected from an area of stressed vegetation located along the south end
of this building, since the stressed vegetation may have resulted from either of the storage
activities that were reported in this area. Monitoring well OA2F-W02 was installed to the south
of Building F-2-2. Both a groundwater and soil sample were collected here. This monitoring
well was also installed to detect potential groundwater contamination associated with spillage of
cutting oils or degreasers such as TCE, or with leaching of zinc chromates off phosphatized
projectiles.

Building F-2-3

Sample OA2F-OO1 was collected from an area of stressed vegetation located along the southern
and eastern sides of Building F-2-3. During the IOP operations, Building F-2-3 was used as a
Paint and Solvent Storage Building. Later tenants also used this building.

Building F-2-4

Monitoring well OA2F-WO1 was located along the eastern side of Building F-2-2, between this
building and Building F-2-4. The monitoring well was located closer to Building F-2-2 than to
Building F-2-4 (former IOP Detonator and Relay Service Magazine). Both a groundwater and
soil sample were collected here.

Building F-2-6

Sample OA2F-004 was collected near former Building F-2-6, which was used as a Detonator and
Relay Service Magazine. This sample was collected from an area of stressed vegetation
observed during the site reconnaissance.
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Building F-2-7

There was an area of stressed vegetation noted to the east of Building F-2-7, which was used by
the IOP as a Booster Service Magazine. Sample OA2F-005 (soil) was collected from this area.

Building F-2-9

Sample location OA2F-008 (soil and surface water) was from a drainage ditch located to the east
of Building F-2-9 (IOP Delay Load Building). During the IOP era, this building contained a
dipping machine that contained a "Shellac Dye Solution" and it contained twelve to eighteen
presses (thus indicating the potential for contamination related to cutting oils and degreasers).
Spillage of these materials is possible and the spilled materials may have flowed into the
drainage ditches. Black powder pellets were loaded into delay holders inside this building.
Later tenants also used this building.

Building F-2-10

Monitoring well OA2F-W03 was located to the west of Building F-2-10 (IOP Primer Load
Building). Olin reportedly produced some gas generator products in Building F-2-10. These gas
generator products were made with sodium azide. It is assumed that Olin operations in these
buildings were similar to those in other gas generator process buildings (e.g., Buildings D-1-6 to
D-1-8.

Former Facility West of Original Area 2F Buildings

Samples OA2F-0 11 and OA2F-0 12 were at the former location of several horizontal ASTs that
were identified in historical aerial photographs next to a facility that was built between 1960 and
1965 and razed before 1971. This former facility was located to the west of the original Area 2F
buildings, and the ASTs were located just north of this facility.

Vertical ASTs

Sample OA2F-0 13 was placed in the former location of a group of three bermed ASTs observed
in the 1980 aerial photograph, to the northwest of Building F-2-3 (in line with Buildings F-2-1
and F-2-2).38 9

Dumping Ground at North End of Area 2F

Sample OA2F-002 was placed in the dumping grounds observed during the site reconnaissance in
the northern portion of Area 2F (east of Building F-2-3 and south of the patrol road). Samples
locations OA2F-007 and OA2F-O00 were in a drainage ditch just south of the dumping grounds.
This ditch appears to drain the dumping grounds and the rest of the north end of Area 2F.
Location OA2F-007 included both soil and surface water.

389 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois.
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5.2.2 Field Results

5.2.2.1 Site Conditions

5.2.2.1.1 Geologic Conditions

Figure 5-5 is a geologic cross section based on the boring information obtained from the three
monitoring wells installed at the site. The cross section location is shown in Figure 5-4. Boring
logs are included in Appendix A and monitoring well construction diagrams are in Appendix B.

A 5-inch layer of fill material (topsoil) overlays the site. The fill material at Well OA2F-W01
includes white crushed limestone, gravel, coke, and coal, and at Well OA2F-W03 the fill also
includes white crushed rock. Underlying the fill is a 7.5 to 14-ft thick layer of low plastic silty
clay loess, which overlies glacial till. In Wells OA2F-W02 and OA2F-W03, the till is 4.5 to 6-ft
thick and consists of high plastic clay with gravel. Well OA2F-W03 overlies shale bedrock,
which was encountered at a depth of 16 ft. In Well OA2F-W01, the boring was terminated at a
depth of 18.8 ft. in the till which consisted of low to high plastic clay with gravel.

5.2.2.1.2 Hydrogeologic Conditions

At AUS-OA2F groundwater was encountered in all three soil borings during drilling at depths
ranging from 9.5 to 14 ft bgs as shown in Figure 5-5.

Figure 3-8 is a groundwater contour map of Area 2 based on data from the eighteen monitoring
wells installed at Area 2, obtained during October 2000. Table 3-7 presents the groundwater
elevations measured in the Area 2 wells in May, July, September, and October 2000. As shown
in this groundwater contour map, the overall flow direction of the groundwater appears to be
toward Crab Orchard Lake (toward the southwest).

Slug tests were performed on each of the three wells that were installed within Area 2F during
the AUS OU investigation, resulting in hydraulic conductivity values that ranged from 3.70E-06
to 2.16E-05 centimeters per second (cm/sec). Slug test results are summarized in Table 5-3.
Data are included in Appendix C. According to the Illinois Environmental Protection Agency
(IEPA), based on these hydraulic conductivity results, the groundwater at this site is classified as
Class II groundwater.

5.2.2.1.3 Hydrologic Conditions

Area 2F is on a gently sloping hillside that drains to a south-flowing stream located east and
south of Area 2F (Figure 3-1). This stream flows south to Crab Orchard Lake. A portion of the
stream appears on the east side of Figure 5-2. Area 2F was leveled as part of the IOP
construction. Construction included perimeter ditches along roadways which lead to natural
drainageways that in turn flow into the creek on the south and east of the site. There are no
permanent water bodies in Area 2F.

5.2.2.2 Chemical Results

The sample analytical results are summarized as follows:

U RS'This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 5-35



SECTIONFIVE Area 2F IAUS-OA2FI

* Table 5-5 -- soil sample results,
a Table 5-6 -- groundwater results, and
* Table 5-7 -- surface water results.

These tables list all the chemicals detected in Area 2F 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 figures as follows:

* Figure 5-2 -- organic results for soil,
* Figure 5-3 -- inorganic results for soil, and
* Figure 5-4 -- all results for surface water and groundwater samples at this site.

5.3 SCREENING RISK ASSESSMENT

Results of the screening are presented in Tables 5-8 through 5-12 as follows:

* Table 5-8--human health risk screening for soils,
* Table 5-9--human health risk screening for groundwater,
* Table 5-10--human health risk screening for surface water,
* Table 5-11--ecological risk screening for soils, and
* Table 5-12--ecological risk screening for surface water.

Each table lists the maximum detected concentration for each constituent analyzed at AUS-
OA2F. 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 5-2 through 5-4 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.
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Tables 5-13 (human health risk) and 5-14 (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 5-13) and COPECs (Table 5-14) are shaded in the tables.

5.3.1 Human Health Risk

5.3.1.1 Soil

Human health screening results for soil samples are presented in Table 5-8. 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.

5.3.1.2 Groundwater

Human health screening results for groundwater are presented in Table 5-9. The maximum
groundwater concentrations from AUS-OA2F were screened against MCLs and Illinois Class I
groundwater standards. These screening values may be conservative since the groundwater may
be Class II.

5.3.1.3 Surface Water

Human health risk screening results for chemicals in surface water at Area 2F are presented in
Table 5-10. The maximum concentrations from AUS-OA2F were screened against the Illinois
EPA General Use Surface Water Quality Criteria - Human Health.

5.3.2 Ecological Risk

5.3.2.1 Soil

Ecological screening results for soil samples are presented in Table 5-1 1. Soil screening
concentrations for direct exposures were developed using toxicity reference values (TRVs)
derived from several sources, including the following:

* USEPA (2000)390
* Environment Canada (1995)39

'90 USEPA. 2000. Ecological Soil Screening Level Guidance (Draft). USEPA Office of Emergency and Remedial
Response, Washington, DC.
391 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.
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* Talmage et alt (1999)392
* Efroymson et al. (1 997a, 1997b)393

* CCME (1999)394
* MHSPE (1994)395
* 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 (KW), 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)396 used a log Ko, 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 K0, 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.

5.3.2.2 Surface Water

Ecological screening results for surface water samples are presented in Table 5-12. TRVs for
direct exposure by aquatic organisms in surface water were obtained from:

* Illinois water quality standards
S National Recommended Ambient Water Quality Criteria (USEPA 1 999a)3 9 7

* EcoTox (USEPA 1996398)
* USEPA Region IV Freshwater Screening Values (1 999b)399

392 Talmage, S.S., D.M. Opresko, C.J. Maxwell, CJ.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.
393 Efroymson, R.A., M.E. Will, G.W. Suter 11, and A.C. Wooten. 1 997a. 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 Reterotrophic Process: 1997 Revision. Oak Ridge National

Laboratory, Oak Ridge, Tennessee. ES/IER/TM- I 26/2.

394 Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.

395 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.
396 USEPA 1991. Assessment and Control of Bioconcentratable Contaminants in Surface Waters (Draft). US

Environmental Protection Agency Office of Research and Development, Washington, D.C.

397 USEPA. 1999a. National Recommended Water Quality Criteria--Correction. Office of Water. EPA 822-Z-99-

001. April.
39 8USEPA. 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.
3 99USEPA. 1999b. Region IV Ecological Risk Assessment Bulletins - Supplement to RAGS. Available at

http://www.epa.gov/region4/waste/oftecser/ecolbul.htm.
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. Maximum Acceptable Toxicant Concentrations (MATCs) or lowest observed effect
concentrations (LOECs) obtained from the USEPA Assessment Tools for the Evaluation of
Risk database (ASTER 2000)4°0

* 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
selecting a single ecological screening value (ESY) 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 5.3.2.1.

5.4 SCIENTIFIC MANAGEMENT DECISION POINT

An RI is recommended for Site AUS-OA2F, 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 5-13; and on the COPEC list,
Table 5-14. COPCs in this category include silver in surface water; and barium, chromium, and
selenium in soil. COPECs coded with "D" on Table 5-14 include selenium and silver in surface
water; and chromium, manganese, and selenium 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 5-15.

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.

400 ASTER. 2000. Assessment Tools for Evaluation of Risk Database. United States Environmental Protection
Agency, Office of Research and Development.
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TABLE S-I
AREA 2F OPERATORS/LESSEES AND BUILDING USES

Building No. Year Operator/Lessee Product Line or Use

Building F-2-1 1942-1945 SWDC/War Dep't Assembly Packing and Shipping Buildin
1953-1957 Ordill Foundry & Makers of iron castings

Manufacturing Co,
Inc. __-

1960-1961 UMC Unspecified storage
?- 1997 Olin Industrial use; storage of metal fabrication materials
1997-2001 Primex Unspecified Storage
2001 GDO&TS Unknown

Building F-2-2 1942-1945 SWDC/War Dep't Assembly Packing and Shipping Building
1959-1961 UMC Unspecified business and manufacturing purposes
?-1 997 Olin Metal fabrication operations; shipping and receiving

warehouse; storage of suspected PCB-containing
transformers; 90-day hazardous waste accumulation
area

1997-2001 Primex Storage (empty drum storage in 1999) / 90-day
hazardous waste accumulation area

2001 GDO&TS Empty drum storage
Olin Building F-2-2A 1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown
Olin Building F-2-2B 1997-2001 Primex Storage

2001 GDO&TS Unknown
Building F-2-3 1942-1945 SWDC/War Dep't Paint and Solvent Storage Building

1959-1961 UMC Unspecified business and manufacturing purposes
?-1997 Olin Gas generator production (1980); testing and

assembly of air bags (1990s); storage of suspected
PCB-containing transformers (1979-1981)

1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building F-2-4 1942-1945 SWDC/War Dep't Detonator and Relay Service Magazine
1959-1961 UMC Unspecified business and manufacturing purposes
?-1997 Olin Storage of suspected PCB-containing transformers

(1983-1986)
1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building F-2-5 1942-1945 SWOC/War Dep't Primer Dry House
1959-1961 UMC Unspecified business and manufacturing purposes
1986 Olin Propellant storage and igniter bag assembly (1986);

gas generator production, testing and assembly of air
bags (1990)

1997-2001 Primex Unspecified manufacturing
2001 GDO&TS Unknown

Building F-2-6 1942-1945 SWDC/War Dep't Detonator and Relay Service Magazine
Building F-2-7 1942-1945 SWDC/War Dep't Booster Service Magazine
Building F-2-8 1942-1945 SWDC/War Dep't Black Powder Pellet Rest House

1959-1961 UMC Unspecified business and manufacturing purposes
?-1997 Olin Unknown
1997-2001 Primex Storage
2001 GDO&TS Unknown . I . 2
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TABLE 5-1

AREA 2F OPERATORS/LESSEES AND BUILDING USES

Building No. Year Operator/Lessee Product Line or Use

Building F-2-9 1942-1945 SWDC/War Dep't Delay Load Building
1959-1961 UMC Unspecified business and manufacturing purposes
2-1997 Olin Unspecified storage (1972-1973)
1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building F-2-10 1942-1945 SWDC/War Dep't Primer Load Building
1959-1961 UMC Unspecified business and manufacturing purposes
?-1997 Olin Unspecified storage (1972-1973); 120mm LAP

(1986); gas generator products (1990); large caliber
______.___._ R&D; possible paint line

1997-2001 Primex Unspecified manufacturing
2001 GDO&TS Unknown

Building F-2-11 1942-1945 SWDC/War Dep't Change House
1959-1961 UMC Unspecified business and manufacturing purposes
?-1997 Olin Manufactured large artillery rounds/propellant

shaving; industrial purposes and storage; cartridge
painting; NG storage (1986)

1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building F-2-12 1942-1945 SWDC/War Dep't Change House
1959-1961 UMC Unspecified business and manufacturing purposes
1970-1980 Olin Unknown
1997-2001 Primex Storage0 2001 GDO&TS Unknown

Building F-2-13 1942 SWDC/War Dep't Timekeeper's Building
1960-1961 UMC Unspecified business and manufacturing purposes

Building F-2-14 1942 SWDC/War Dep't Line Office
Building F-2-15 1942 SWDC/War Dep't Pump House

1960-1961 UMC Unspecified business and manufacturing purposes
1986-1997 Olin .
1997-2001 Primex Storage
2001 GDO&TS 2

Building F-2-20 ?-1997 Olin Storage of 1.1.I-Trichloroethane (1987); unspecified
storage (1986)

1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building F-2-24A 1997 Primex 90-day hazardous waste accumulation area
Building F-2-25 1997 Primex Unknown
Building F-2-26 1997 Primex Unknown
Building F-2-31 1997 Primex Unknown
Building F-2-33 1997 Primex 90-day hazardous waste accumulation area
Building F-2-36 1998 Primex Grain pressing

2001 GDO&TS Unknown
Building F-6-45 ? Job Corps Auto mechanic work

? Olin Storage facility for components and finished
products

1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown
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TABLE 5-lA
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Sample ID Constituent (mg/kg)

3-01 Benzo[a]anthracene 0.22J
Benzo[a]pyrene 0.25J
Benzo[b]fluoranthene 0.58J
Benzo[ghilperylene 0. I1
Benzo[k]fluoranthene 0.16J
Bis(2-Ethylhexyl)phthalate 0.49
Chrysene _ 0.27J
Fluoranthene 0.33J
Indeno[1,2,3-c,d]pyrene 0.13J
Phenanthrene 0.12J
Pyrene 0.28J
Aluminum 7,600
Barium 79
Calcium 6,000
Chromium 40
Cobalt 9.3
Copper 130
Iron 79,000
Lead 180
Magnesium 2,200
Manganese 770
Mercury 0.08
Nickel 48
Potassium 630
Vanadium 24
Zinc 310

3-02 Benzo[a]anthracene 0.18J
Benzo[a]pyrene 0. 191
Benzo[b]fluoranthene 0.46J
Benzo[k]fluoranthene 0.15J
Bis(2-Ethylhexyl)phthalate 0. I1
Chrysene 0.23J
Fluoranthene 0.24J
Pyrene 0.26J
Aluminum 8,700
Arsenic 23
Barium 86
Beryllium 0.4
Calcium 8,600
Chromium 39
Cobalt 13
Copper 110
Iron 86,000
Lead 140
Magnesium 2,200
Manganese 940
Mercury 0.07
Nickel 33

Sheet I of 4

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



SECTIOHFIVE Aea 2F (AUS-OA2FI

TABLE 5-lA
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Sample ID Constituent Result
__________ ~~~~~~~~(mg/kg)

3-02 Potassium 690
Vanadium 51
Zinc 210

8-02 Aluminum 12,000
Barium 110
Beryllium 0.7
Calcium 4,200
Chromium 16
Cobalt 9.5
Copper 18
Iron 18,000
Lead 22
Magnesium 2,000
Manganese 420
Mercury 0.07
Nickel 13
Potassium 880
Vanadium 28
Zinc 550

8-03 Anthracene 0.9J
Benzo[b]fluoranthene I .7J
Benzo[klfluoranthene 1 .7J
Bis(2-Ethylhexyl)phthalate 0.1 6J
Dibenz[ah]anthracene 1.1 J
Fluoranthene 1 .0J
Indeno[ 1 ,2,3-cd]pyrene 1 .4J
Phenanthrene 0.7J
Pyrene 0.8J
Aluminum 6,900
Barium 87
Beryllium 0.4
Calcium 77,000
Chromium 13
Cobalt 5.8
Copper _ 16
Iron 14,000
Lead 34
Magnesium 22,000
Manganese 430
Nickel 15
Potassium 1,100
Vanadium 18
Zinc 100

8-04 Aluminum 11,000
Barium 96
Beryllium 0.6
Calcium 17,000
Chromium 18
Cobalt 7.7

Sheet 2 of 4

URS This Final PA/SI Report is identical to the "Drafit-Final" Report issued in September 2001



SECTIONFIVE erea 2F (AUS-OA

TABLE 5-1A
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Sample ID Constituent Result

8-04 Copper 18
Iron 16,000
Lead 50
Magnesium 7,100
Manganese 320
Mercury 0.04
Nickel 22
Potassium 1,000
Vanadium 28
Zinc 110

8-05 Bis(2-Ethylhexyl)phthalate 0.25J
Butylbenzylphthalate 0.16J
Dibenz[a,h]anthracene 1.8J
Aluminum 7,800
Barium 64
Beryllium 0.4
Cadmium 9.7
Calcium 13,000
Chromium 44
Cobalt 9.9
Copper 120
Iron 49,000
Lead 120
Magnesium 9,200
Manganese 540
Mercury 0.11
Nickel 34
Potassium 1,300
Silver 2.3
Vanadium II
Zinc 480

8-06 Aluminum 12,000
Barium 120
Beryllium 0.7
Calcium 3,000
Chromium 18
Cobalt 10
Copper 14
Iron 18,000
Lead 19
Magnesium 2,600
Manganese 610
Nickel i8
Potassium 690
Vanadium 33
Zinc 66

9-1 2-Methylnaphthalene 0.95
Benzo[a]anthracene 0.36J
Benzo[ajpyrene 0.29J

Sheet 3 of 4

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



SECTIONFIVE Area 21 (AUS-OA2FI
TABLE 5-lA

1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Sample ID Constituent Result

9-1 Benzolblfluoranthene 0.54
Benzo[g,hli]perylene 0. 12J
Benzo[klfluoranthene 0.1 8J
Chrysene 0.40J
Dibenzofuiran 0.27J
Fluoranthene 0.37J
Indeno[ 1 ,2,3-cd]pyrene 0.15J
Naphthalene 0.54
Phenanthrene 0.51
Pyrene 0.41J
Aluminum 10,000
Barium 110
Beryllium 0.6
Calcium 18,000
Chromium 12
Cobalt 7
Copper 15
Iron 16,000
Lead 21
Magnesium 8,300
Manganese 710
Nickel 1 2
Potassium 1,200
Vanadium 26
Zinc 280

Sheet 4 of 4

mg/kg - milligrams per kilogram
J = Estimated

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



SECTIONFIVE kroo 2F (AUS-OA2FI

TABLE 5-2
SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-OA2F

Sample Ground Top of Casing
Surface

Location Northing Easting Elevation Elevation Comments
OA2F-001 386175.6 776450.6 429.41 NA
OA2F-002 386199.2 776651.9 430.12 NA
OA2F-003 385750.9 776607.6 429.35 NA
OA2F-004 385553.9 776879.6 430.32 NA
OA2F-005 385449.5 777046.9 429.66 NA
OA2F-006 385412.8 776940.5 429.14 NA

OA2F-007 386194.8 776887.2 427.64 NA _ .

OA2F-008 385721.0 777073.8 427.27 NA

OA2F-009 386039.8 776537.7 428.55 NA
OA2F-010 386112.2 776563.3 427.42 NA
OA2F-011 385563.5 775866.8 429.64 NA
OA2F-012 385534.9 775809.2 430.08 NA
OA2F-013 386295.6 776259.7 433.39 NA

0A2F-WOI 385916.5 776629.0 432.41 435.01 New monitoring well
OA2F-W02 385741.1 776615.3 431.45 434.13 New monitoring well
OA2F-W03 385740.8 776896.9 431.49 434.18 New monitoring well

Sheet 1 of 1
NA = Not Applicable

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



SECTIONFIVE Area 2F (AUS-OA2FD
TABLE 5-3

SLUG TEST RESULTS

. Hydraulic Conductivity
Well ID) Number (cm/sec)

OA2F-WOI 3.70E-06

OA2F-W02 I .05E-05

OA2F-WO3 2.16E-05

Sheet I of I
cm/sec = centimeters per second

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



SEOTIONFIVE Area 2F iAUS-OaR
TABLE 5-4

MATRICES SAMPLED AT EACH SAMPLE LOCATION AT AUS-OA2F
Soil Groundwater Surface Water

AUS-OA2F-001 AUS-OA2F-WOI AUS-OA2F-007

AUS-OA2F-002 AUS-OA2F-W02 AUS-OA2F-008
AUS-OA2F-003 AUS-OA2F-W03
AUS-OA2F-004
AUS-OA2F-005

AUS-0A2F 006*
AUS-OA2F-007*
AUS-OA2F-008*
AUS-OA2F-009*
AUS-OA2F-O10*
AUS-OA2F-0I *

AUS-OA2F-012*
AUS-OA2F-013*
AUS-OA2F-WOI
AUS-OA2F-W02

AUS-OA2F-W03

Sheet I of 1
* Note that the samples at this location were originally designated as sediment, but are actually soil samples.

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



SECTIONFIVE Area 2F AUS-OA2h

TABLE 5-5
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections |Range of Detections
Volatile Organic Compound

Carbon Disulfide 1/20 6 ugkg
cis- I,2-Dichloroethylene 1/20 29 ug/kg
Trichloroethylene (TCE) 3/20 4 ug/kg to 96 ug/kg
Semivolatile Organic Compound
4-Methylphenol (p-Cresol) 1/4 870 ug/kg
Benzo(a)anthracene 1/4 49 ug/kg
Benzo(a)pyrene 1/4 48 ug/kg
Benzo(b)fluoranthene 1/4 55 ug/kg
Benzo(k)fluoranthene 1/4 64 ug/kg
Bis(2-ethylhexyl) phthalate 1/4 55 ug/kg
Chrysene 1/4 77 ug/kg
Fluoranthene 1/4 68 ug/kg
Pyrene 1/4 79 ug/kg
Metals
Aluminum 16/16 4,290 mg/kg to 15,800 mg/kg
Antimony 7/16 0.35 mg/kg to 1 mg/kg
Arsenic 16/16 2.8 mg/kg to 15.2 mg/kg
Barium 16/16 59.6 mg/kg to 167 mg/kg
Beryllium 3/16 0.58 mg/kg to 0.61 mg/kg

Boron 12/16 1. 1 mg/kg to 14.2 mg/kg
Cadmium 7/16 0.28 mg/kg to 1.8 mg/kg
Calcium 16/16 555 mg/kg to 59,100 mg/kg
Chromium, Total 16/16 7.8 mg/kg to 20.1 mg/kg
Cobalt 12/16 4.8 mg/kg to 9.4 mg/kg
Copper 16/16 6.6 mg/kg to 57.1 mg/kg
Iron 16/16 9,290 mg/kg to 39,600 mg/kg
Lead 16/16 13.9 mg/kg to 101 mg/kg
Magnesium 16/16 1,110 mg/kg to 14,700 mg/kg
Manganese 16/16 104 mg/kg to 1,280 mg/kg
Mercury 11/16 0.02 mg/kg to 0. I mg/kg
Nickel 16/16 7.1 mg/kg to 19.9mg/kg
Potassium 16/16 216 mg/kg to 747 mg/kg
Selenium 14/16 0.36 mg/kg to 0.94 mg/kg
Silver 7/16 0.22 mg/kg to 1.3 mg/kg
Sodium 3/16 49.9 mg/kg to 308 mg/kg
Thallium 2/16 0.18 mg/kg to 0.6 mg/kg
Vanadium 16/16 14.7 mg/kg to 32 mg/kg
Zinc 16/16 45.4 mg/kg to 231 mg/kg

Sheet 1 of 2

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



SECTIONFIVE Area 2F AUS-OA2Fi

TABLE 5-5
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections IRange of Detections
Other Inorganics
Total Organic Carbon 2/2 134,200 mg/kg to 38,000 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 exceeded the screening criteria and the original sample results did not, 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 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 5/20/01

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



SECTIONFIVE krea 2F IAUS-OA2FI

TABLE 5-6
GROUNDWATER SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections |Range of Detections

Volatile Organic Compound ___ _ __

I1,1-Dichloroethene 1/3 1 ugfL
cis-1,2-Dichloroethylene 2/3 5 ug/L to 210 ug/L
Tetrachloroethylene(PCE) 1/3 2 ug/L
trans-i ,2-Dichloroethene 1/3 6 ug/L
Trichloroethylene (TCE) 2/3 5 ug/L to 2,400 ug/L

Metals
Aluminum 3/3 191 ug/L to 455 ug/L
Barium 3/3 41.1 ug/L to 48.8 ug/L
Boron 2/3 11.3 ug/L to 49.9 ug/L
Calcium 3/3 36,100 ug/L to 72,700 ug/L
Chromium, Total 1/3 2.9 ug/L
Copper 1/3 1.7 ug/L
Iron 3/3 175 ug/L to 399 ug/L
Magnesium 3/3 13,900 ug/L to 25,000 ug/L
Manganese 3/3 5.1 ug/L to 35 ug/L
Nickel 1/3 1.7 ug/L
Potassium 2/3 758 ug/L to 1,090 ug/L
Selenium 1/3 3.3 ug/L
Sodium 3/3 23,500 ug/L to 124,000 ug/L

Sheet 1 of I
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 exceeded the screening criteria and the original sample results did not, 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 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 5/20/01

URS This Final PA/Si Report is identical to the "Draflt-Final" Report issued in September 2001.



SECTIONFIVE Akea 2F (AUS-OA2FI

TABLE 5-7
SURFACE WATER SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections IRange of Detections

Metals
Aluminum 2/2 981 ug/L to 2,540 ug/L
Barium 2/2 58.6 ug/L to 78.1 ug/L
Boron 1/2 26.6 ug/L
Calcium 2/2 33,600 ug/L to 57,600 ug/L
Iron 2/2 1,090 ug/L to 3,650 ug/L
Magnesium 2/2 10,300 ug/L to 19,800 ug/L
Manganese 2/2 150 ug/L to 198 ug/L
Potassium 2/2 2,730 ug/L to 3,490 ug/L

Selenium 2/2 2 ug/L to 2.1 ug/L
Silver 1/2 6.7 ug/L
Sodium 1/2 11,500 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 exceed screening criteria and the original sample results did not, 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 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 5/20/01

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



TABLE 5-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2F (AUS-OA2F)

ADDITIONAL AN] UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HIQ) Ratio of Max Concentration
Max Result or Cnetain(r Based on USEPA Blased on USEPA Region 9 (or Max Rb)to Migrationt

CAS Number Chemical Max Reporting Qualifier Units Concentration (or region 9 Industrial
Limit (RL) ~ ~ ~ ~ ~ ~ IsxL to SolPGfr Industrial Soil PRG for Groundwater Criteria

Limit (R.L) ~~Background (SOIL) Carinogensfo Toxins (DAF-1)

Volatile Organic Compounds
71-55-6 1,1,1-Trichloroethane 8 U UG/KG 2.40E-06 8.00E-02

79-34-5 1,1 ,2,2-Tetrachloroethane 8 U UG/KG 8.915E-09 2.05E-06 4.00E+01

79-00-5 1,1,2-Trichloroethane 8 U UG/KG 4.2 1 -09 5.26E-05 8.89E+00

75-34-3 1,1 -Dichloroethane 8 U UG/KG 3.88E-06 8.OOE-03

75-35-4 1,j-Dichloroethene 8 U UG/KG 6.74E-08 1.19E-04 2,67E+00

107-06-2 1,2-Dichloroethane (EDC) 8 U UG/KG 1.05E-08 2.27E-04 8.OOE+00

540-59-0 1,2-Dichloroethene (total) 8 U UG/KG 5.43E-05 4.00E-01

78-87-5 1,2-Dichloropropane 8 U UGIKG 1.04E-08 3.76E-04 8.00E+00

78-93-3 2-Butanone (MEK) 17 U UGIKG 6.13E07

591-78-6 2-Hexanone 17 U UGfKG

108-1 0-1 4-Methyl-2-pentanone (MIBK) 17 U UG/KG 5.89E-06

67-64-1 Acetone 18 U UGfKG 2.89E-06 2.25E-02

71-43-2 Benzene 8 U UG/KG 5.46E-09 3.305-04 4.00E+00

75-274 Bromodichloromethane 8 U UG/KG 3.39E-09 7.66E-06 2.67E-01

75-25-2 Bromoforn. 8 U UG/KG . 2.56E-11 4.54E-07 2.00E-0 1

74-83-9 Bromomethane 8 U UG/KG 6.09E-04 8.005-01

75-15-0 Carbon disulfide 6 J UG/KG 4.96E-06 3.00E-03

56-23-5 Carbon tetrachloride 8 U UG&KG 1.5 1E-08 1.14E-03 2.67E+00

108-90-7 Chlorobenzene 8 U UG/KG 1.47E-05 1.14E-01

75-00-3 Chloroethane 8 U UG/KG 1.23E-09 4.24E-07

67-66-3 Chloroform 8 U UGIKG 1E54E-08 6.21 E-03 2.67E-01

74-87-3 Chloromethane 8 U UGfKG 3.01 E-09

156-59-2 is-1>,2- 29 UG/KG 1.97E-04 , t . R+:-

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

Page 1 of 12



TABLE 5-8

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2F (AUS-OA2F)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

CASNunbrMaxRepo Qualifier Units Concentration (or Region 9 Industrial Based on USEPA Region 9 (or Max RL) to Migration tc
mReporting Max RL) to r cinogens Industrial Soil PRG for Groundwater Criteria

CAS Number Chemical ~ ~ ~~~~~~Lmax ( )Bcgon SI) Soil PRG for Toxins (DA-1)
Limit ~~ Background (SOIL) ~Carcinogens

10061-01-5 cis-I,3-Dichloropropene 8 U UG/KG 4.50E-08 1 .82E-04

12448-1 Dibromochloromethane 8 U UGfKG 3.01 E-09 5.02E-06 4.OOE-0O

10041-4 Ethylbenzene 8 U UG/KG 1.34E-06 I.14E-02

75-09-2 Methylene chloride 8 U UG/KG 3.90E-10 8.18E-07 8.00E+OO

110-54-3 N-Hexane 8 U UG/KG 1 .98E-5

10042-5 Styrene 8 U UG/KG 3.9 1 E-07 4.00F02

127-18-4 Tetrachloroethylene (PCE) 8 U UG/KG 4.29E-10 4.70E-06 2.67E+00

108-88-3 Toluene 8 U UG/KG 4.03E-06 L.33E-02

1330-20-7 total Xylenes 8 U UG/KG 1.80E-06 8.00E-04

15640-5 trans- ,2-Dichioroethene 8 U UGfKG 3.74E-05 2.67E-01

10061-02-6 trans-l,3-Dichloropropene 8 U UG/KG 4.50FE-08 l.82E-04

79-01-6 T9chlorp en-rpf 9 6 J UG/KG 1.57E-08 1.2 E-03 1: 3.20E I

75-01-4 Vinyl chloride 8 U UG/KG 1.64E-07 1.14E+01

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 440 U UG/KG 5.78E-05 1.47E+O0

95-50-1 1 ,2-Dichlorobenzene 440 U UG/KG 1.33FE-04 4.89E-O 1

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 2.291E-04 4.40E+00

95-95-4 2,4,5-Trichlorophenol 2200 U UG/KG 2.50E-05 2.20E-0 

88-06-2 2,4,6-Trichlorophenol 440 U UG/KG 1.96E-09 5.50E+0I

120-83-2 2,4-Dichlorophenol 440 U UGIKG 1.66E-04 8.80EF+0

105-67-9 2,4-Dimethylphenol 440 U UG/KG 2.5013-05 1.103E+00

51-28-5 2,4-Dinitrophenol 2200 U UG/KG 1.25E-03 2.20E+02

9 1-58-7 2-Chloronaphthalene 440 U UG/KG 1.61 E-5

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

Page 2 of 12
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TABLE 5-8

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2F (AUS-OA2F)

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 Migrationt

CAS Number Chemical Max Reporting Qualifier Units Region 9 Industrial Indutri SoilPRGfor roundwater Crte
Limit (RL} Background (SOIL) Soil PRG for Toxins (DAF-I)

Carcinogens

95-57-8 2-Chlorophenol 440 U UG/KG3 1.82E-03 2.20E+00

91-57-6 2-Methylnaphthalene 440 U UG/KG 8 1 E-06 2.20E-03

95-48-7 2-Methylphenol 440 U UG/KG 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/KG 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 4.37E-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

106-47-8 4-Chloroaniline 880 U UG/K& 2.50E-04 2.93E+01

7005-72-3 4-Chlorophenyl phenyl ether 440 U UG/KG

106-44-5 4-Methylphenol 870 UG/EG I .98E-04

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 1.15E05. 1.47E-02

208-96-8 Acenaphthylene 440 U UG/K& 8.1 1 E-06 2.20E-03

120-12-7 Anthracene 440 U UG/KG 1.13E-06 7.33E-04

56-55-3 Benzo(a)anthracene 49 J UG/KOG 1.70E-08 6.131E-01

50-32-8 Benzo(a)pyrene 48 J UG/KG 1.66E-07 1.20E-01

205-99-2 Benzo(b)fluoranthene 55 1 UG/KG 1.91 E-08 2.75E-01

191-24-2 Benzofghi)perylene 440 U UG/KG 8. 13 E-06 2.20E-03

207-08-9 Benzo(k)fluoranthene 64 J UG/KG 2.22E-09 3.20E-02

111-91-i bis(2-Chloroethoxy)rnethane 440 U UG/KG

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

Page 3 of 12



TABLE 5-8

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2F (AUS-OA2F)

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 tRegion 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) Soil PRG for Toxins (DAF-1)

Carcinogens

11144-4 bis(2-Chloroethyl) ether 440 U UG/KG 7.IOE-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-Ethy;hexyl) phthalate (DEl-) 55 J UG/KG 3.12E-10 3.12E-06

85-68-7 Butyl benzyl phthalate 440 U UG/KG 2.50E-06 5.50E-04

86-74-8 Carbazole 440 U UG/KG 3.57E-09 1 .47E+0O

218-01-9 Chrysene 77 J UG/IKG 2.67E-10 9.63E-03

84-74-2 Di-n-butyl phthalate 440 U UGIKG 4.99E-06 1.47E-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 440 U UG/KO 8.69E-05

84-66-2 Diethyl phthalate 440 U UG/KG 6.24E-07

131-1 1-3 Dirnethyl phthalate 440 U UG/KG 4.99E-08

206-44-0 Fluoranthene 68 3 UG/KG 2.26E-06 3.40E-04

86-73-7 Fluorene 440 U UG/KG 1.3313-05 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

7747-4 Hexachlorocyclopentadiene 440 U UG/KG 7.46E-05 2.20E-02

67-72-1 Hexachloroethane 440 U UG/KG 2.50E-09 4.99E-04 2.20E+01

193-39-5 Indeno(l,2,3-c,d)pyrene 440 U UG/KG 1.52E-07 6.29E-01

78-59-1 Isophorone 440 U UG/K& 1.69E-10 2.50E-06 1.47E+01

621-64-7 N-Nitroso-di-n-propylamine 440 U UG/KO 1.25E-06 2.20E{+05

86-30-6 N-Nitrosodiphenylarnine 440 U UG/KG 8.74 E-10 7.33 E+00

91-20-3 Naphthalene 440 U UG/KG 2.33FE-03 1.10 E-O1

87-86-5 Pentachlorophenol 2200 U UG/KG 1.981E-07 1.541E-04 2.201E+03

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 5-8

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2F (AUS-OA2F)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or ~~Concentration (or Bsdo SP Based on USEPA Region 9 (or Max RL) to Migrationti

CAS iNumber Chemical Max Reporting Qualifier Units M RL) t Region 9 Industrial InduIal Soil PRG f f i Crit
Limit (RlL) Background (SOIL) Soil PRG for Toxins (DAF-1)

Carcinogens

85-01-8 Phenanthrene 440 U UG/KG 8 11 E-06 2.20E-03

10 8-95-2 Phenol 440 U UG/KG i.32E-07 8.80E-02

129-00-0 Pyrene 79 J UG/KG 1.46E-06 3.95E-04

Explosives

99-35-4 1 ,3,5-Trinitrobenzene 450 U UG/KG 1.70205

99-65-0 1,3-Dinitrobenzene 450 U UG/KG 5.1 1 E-03

118-96-7 2,4,6-Trinitrotoluene (TNT) 890 U UG/KG L.08E-08 2.02E-03

121-14-2 2,4-Dinitrotoluene 450 U UG/KG 2.55E-04 1.13E+04

606-20-2 2,6-Dinitrotoluene 890 U UG/KG 1.01 E-03 2.97E+04

35572-78-2 2-Armino-4,6-Dinitrotoluene 890 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 890 U UG/KG

99-08-1 3-Nitrotoluene 890 U UG/KG 4.381E-04

19406-51-0 4-Arnino-2,6-Dinitrotoluene 890 U UG/KG

99-99-0 4-Nitrotoluene (PNT) 890 U UG/KG 4.38E-04

2691-41-0 HNMX 890 U UG/KG 2.02E-05

98-95-3 Niirobenzene 450 U UG/KG 3.93E-03

121-82-4 RDX 890 U UG/KG 3.97E-08 3.37E-04

47945-8 Tetryl 1300 U UG/KG 1.48E-04

Metals
7429-90-5 Aluminum 15800 MG/KG 5.49E-0 1 9.42E-03

7440-36-0 tihi j43l I MG/KG 1.20E+00 1.22E-03 3 33E+00

7440-38-2 Aenc .> 15.2 MG/KG 1.13E+00 5.7E-06 3.46E-02 1522+01.

7440-39-3 Barium 167 MG/KG 8.56E-01 1.34E-03 2.09E+00

744041-7 Beryllium 0.61 J MG/KG 8.03E-01 2.72E-10 1.65E-04 2.03E-01

ND = Not Detected E Outside of Range UJ Estimated Nondetect
= Estimated U = Nondetect
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TABLE 5-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2F (AUS-OA2F)

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 to

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

Carcinogens

7440-42-8 Boron 14.2 MG/KG 2.68E+00 1.79E-04

744043-9 8 1 MG/KG 9.47E+00 6.02E-10 2.22E-03

7440-70-2 Calcium 59100 MG/KG 2.37E+01

744047-3 Chromium 20.1 MG/KG 7.98E-01 4.48E-08 1.01 E+01

744048-4 Cobalt 9.4 MG/KG 4.33E-01 7.67E-05

7440-50-8 Copper 57.1 MG/KG 5.05E+00 7.52E-04

7439-894 Iron 39600 MG/KG 2.05E+00 6.47E-02

7439-92-1 Lead 101 MG/KG 4.32E+00

7439-954 Magnesium 14700 MG/KG 9.47E+00

7439-96-5 Manganese 1280 MG/KG 3.52E-01 3.97E-02

7439-97-6 Mercury 0.1 MG/KG 1.67E+00

7440-02-0 Nicke :I 19.9 MG/KG I.05E+00 4.87E-04 2.84E+00

2023695 Potassium 747 MG/KG 1.20E+00

778249-2 Selenium 0.94 MG/KG 4.02E-01 9.20E-05 3.13E+00

7440-22-4 Silver 1.3 MG/KG 2.24E+00 1.27E-04 6.503-0 O

7440-23-5 Sodium 308 MG/KG 1.81 E+00

7440-28-0 Thallium 0.6 3 MG/KG 1.46E+00 4.19E-06

7440-62-2 Vanadium 32 MG/KG 6.781E-01 2.24E-03 1.07E-01

7440-66-6 Zinc 231 J MG/KG 4.49E+00 3.77E-04 3.851E-01

Other Parameters
TOC iTOC 38000 MG/KG 1.21E+O I

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

J = Estimated U = Nondetect

Page 6 of l2

S



-~~~ 0 
TABLE 5-8

HUMAN HEALTH SCREENING OF SOL RESULTS FROM AREA 2F (AUS-OA2F)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration
Ratio of Max Concentration Ratio of Max Concentration (atoro Max Ron)etoa[EPA

Max Result or (or Max RL) to IEPA (or Max RL) to IEPA

CAS Numnber Chemical Limit (ReL) Qualifier Units IndustrialtCommercial Soil Construction Worker Soil Conlponent of Groundwater

Ingestion Criteria Ingestion Criteria Criteria

Volatile Organic Compounds
71-55-6 1,1,1-Trichloroethane 8 U UG/KG 4.00E-03

79-34-5 1 ,1,2,2-Tetrachloroethane 8 U UG/KG

79-00-5 1,1 2-Trichloroethane 8 U UG/KG 9.76E-07 9.76E-07 4.00E-01

75-34-3 1,1-Dichloroethane 8 U UG/KG 4.00E-08 4.00E-08 3.48E-04

75-354 l,1-Dichloroethene 8 U UG/KG 4.44E-07 4.44E-06 1.33E-01

107-06-2 I,2-Dichloroethane (EDC) 8 U UGIKG 1.27E-04 5.71 E-06 4.00E-01

540-59-0 1 ,2-Dichloroethene (total) 8 U UG/KG 4.00E-07 4.00E-07 2.00E-02

78-87-5 1 ,2-Dichloropropane 8 U UG/KG 9.52E-05 4.44E-06 2.67E-01

78-93-3 2-Butanone (ME1K) 17 U UG/KG

591-78-6 2-Hexanone 17 U UG/KG

108-10-1 4-Methyl-2-pentanonc (MIBK) 17 U UG/KG

67-64-1 Acetone 18 U UG/KG 9.00E-08 9.00E-08 1.133 E-03

71-43-2 Benzene 8 U UG/KG 4.OOE-05 1.86E-06 2.671E-01

75-27-4 Bromodichloromethane 8 U UG/KG 8.70E-05 4.00E-06 1.33E-02

75-25-2 . Bromoform 8 U . UG/K 1. I E-05 5.002-07 . 1.LGOE-02

74-83-9 Bromomethane 8 U UG/KG 2.76E-06 8.00E-06 4.00E-02

75-15-0 Carbon disulfide 6 J UG/KG 3.00E-08 3.002-07 1.88E-04

56-23-5 Carbon tetrachloride 8 U UG/KG 1.82E-04 1.95E-05 1. 14E-0 1

108-90-7 Chlorobenzene 8 U UG/KG 1.95E-07 1.95E-06 8.001E-03

75-00-3 Chloroethane 8 U UG/KG

67-66-3 Chloroform 8 U UG/KG 8.51 E-06 4.OOE-06 1.33E-02

74-87-3 Chlorornethane 8 U UG/KG

1156-59-2 dis.; .-;i e .. 29 UG/KG 1.451E-06 1.4512-06 7.25E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
3 - Estimated U - Nondetect
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TABLE 5-8

HUMAN HEALTH SCREENITG OF SOIL RESULTS FROM AREA 2F (AUS-0A2F)

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(oMaRLtoEP(rMxR)toI A

CAS Number Chemical Max Reporting Qualifier Units (or Max RL) to IEPA | (or Max RL) to [EPA RroofoM Class I Soil
Limit (RL) IndustniaCommercial Soil Construction Worker Soil Component of Groundwater

Ingestion Criteria Ingestion Criteria Criteria

10061-01-5 cis-l,3-Dichloropropene 8 U UG/K&

124-48-1 DibrornochloroTnethane 8 U UG/KG 1.95E-07 1.95E-07 2.00E-02

100-41-4 Ethylbenzene 8 U UG/KG 4.00E-08 4.00E-07 6.15E-04

75-09-2 Methylene chloride 8 U UG/KG L.OSE-U5 6.67E-07 4.00E-0O

110-54-3 N-Hexane 8 U UG/KG

100-42-5 Styrene 8 U UfKG K .95E-08 .95E-07 2.OOE-03

127-18-4 Tetrachloroethylene (PCE) 8 U UG/KG 7.27E-05 3.33E-06 1 .33E-01

108-88-3 Toluene 8 U UG/KG I.95E-08 1.95E-08 6.67E-04

1330-20-7 total Xylenes 8 U UG/KG 8.0GE-O9 1.9FE-0 5.33E-05

156-60-5 trans-l,2-Dichloroethene 8 U UG/K I .95E-07 I.95E-07 1 .14E-02

10061-02-6 trans-i ,3-Dichloropropene 8 U UG/KG

79-01-6 Cahi be tt1 96 UG/K G .S5E-04 8.0GB-OS L6OE+00

75-01-4 Vinyl chloride 8 U UG/KG 2.67F-03 L.23E-04 8.O0E-O I

Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 440 U UG/KG 2.20E-05 2.201E-04 8.80E-02

95-50-1 1,2-Dichlorobenzene 440 U UG/KG 2.44E-06 2.44E-5 2.59E-02

541-73-1 1,3-Dichlorobenzene 440 U UG/KG

10646-7 1,4-Dichlorobenzene 440 U UG/KG 2.20E-01

95-954 2,4,5-Trichlorophenol 2200 U UG/KG 1.1OE-05 1. OE-05 8.15E-03

88-06-2 2,4,6-Trichlorophenol 440 U UG/KG 8.46E-04 4.00E-05 2.20E+0O

120-83-2 2,4-Dichlorophenol 440 U UG/KG 7.21 E-05 7.21E-04 4.40E-0 1

105-67-9 2,4-Dimethylphenot 440 U UG/KG 1.07E-05 1.07E-05 4.89E-02

5 1-28-5 2,4-Dinitrophenol 2200 U UG/KG 5.37E-04 5.37E-03 I .I OE+O I

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 5-S
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2F (AUS-OA2D

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 [EPA (or Max RL) to IEPA (or Max RL) to IEPA

CAS Number Chemical Max Reporting Qualifier Units InutilCmeca~i osrcin okrolClass I Soil
Limit (RL) Ingestion Criteria Construction WorkerSoil Component of Grou ndwater

Ingestion CriteriaIngestion CriteriaCriteria

95-57-8 2-Chlorophenol 440 U UG/KG 4.40E-05 4.40E-05 E.IE0-01

91-57-6 2-Methylnaphthalene 440 U UG/K& 7.21 E-06 7.21 E-06 1.05E-04

95-48-7 2-Methylphenol 440 U UG/KG 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'-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/KG

59-50-7 4-Chloro-3-melhylphenol 440 U UGIKG

10647-8 4-ChloroaniTine 880 U UG/KG 1.07E-04 1.07E-03 1.26E+00

7005-72-3 4-Chlorophenyl phenyl ether 440 U UG/KG

10644-5 4-Methyiphenol 870 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 440 U UG/KG 7.21 E-06 7.21 E-06 I .05E-04

120-12-7 Anthracene 440 U UGIKG 7.21 E-07 7.21 E-07 3.67E-05

56-55-3 Benzo(a)anthracene 49 J UG/KG 6.13E-03 2.88E-04 2.45E-02

50-32-8 Benzo(a)pyrene 48 J UGIXG 6.00E-02 2.82E-03 6.00E-03

205-99-2 Benzo(b)fluoranthene 55 J UGIKG 6.88E-03 3.24E-04 1. I O1-02

191-24-2 Benzo(g,h,i)perylene 440 U UG/KG 7.21 E-06 7.21 E-06 1.05E-04

207-08-9 Benzo(k)fluoranthene 64 J UG/KG 8.21 E-04 3.76E-05 1.31 E-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 5-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2F (AUS-OA2F)

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 [EPA (or Max RL) to IEPA Clrass IL So ilP

CAS Number Chemical Max Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil Class I Soin

Limit (RL) Ingestion Criteria Ingestion Criteria Criteria

11 44-4 bis(2-Chloroethyl) ether 440 U UG/KG 8.80E-02 5.87E-03 1.I0E+03

108-60-1 bis(2-Chloroisopropyl) ether 440 U UG/KG

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 55 1 UG/K& 1.34E-04 1.34E-05 1.53E-05

85-68-7 Butyl benzyl phthalate 440 U UG/KG 1.07E-06 1.07E-06 4.73E-04

86-74-8 Carbazole 440 U UG/K& 1.52E-03 7.10E-05 7.33E-01

218-01-9 Chrysene 77 j UCi/K 9.87E-05 4.53E-06 4.81E-04

84-74-2 Di-n-butyl phthalate 440 U UG/KG 2.20E-06 2.20E-06 1.912-04

117-84-0 Di-n-octyl phthalate 440 U UGJ/KG 1.07E-05 1.07E-04 4.40E-05

53-70-3 Dibenz(ah)anthracene 440 U UG/KG 5.501-01 2.59E-02 2.20E-0 

132-64-9 Dibenzofuran 440 U UG/KG

84-66-2 Diethyl phthalate 440 U UG/KG 4.40E-07 4.40E-07 9.36E-04

131-11-3 Dimcthyl phthalate 440 U UG/KO

206-44-0 Fluoranthene 68 J UG/KG 8.29E-07 8.29E-07 1.58E-05

86-73-7 Fluorene 440 U UG/KG 5.37E-06 5.372-06 7.86E-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

7747-4 Hexachlorocyclopentadiene 440 U UG/KG 3.14E-05 3.14E-05 1.1 OE-03

67-72-1 Hexachloroethane 440 U UG/KG 2.20E-04 2.20E-04 8 .80201

193-39-5 Indeno(1,2,3-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-Nilroso-di-n-propylamine 440 U UG/KG 5.50E-01 2.44E-02 8.80E+03

86-30-6 N-Nitrosodiphenylamine 440 U UG/Kf 3.67E-04 1.76E-05 4.40E-0 I

91-20-3 Naphthalene 440 U UG/KG 5.37E-06 5.372-05 5.24E-03

87-86-5 Pentachlorophenol 2200 U UG/KG 9.17E-02 4.23E-03 7.33E+0 1

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

I = Estimated U = Nondetecl
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TABLE 5-8

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2F (AUS-OA2F)

ADDITIONAL AND UNCIARACTERIZED 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

CAS Number Chemical Max ~Reporting Qualifier Units .. .. Class I SoilCAS Number Chemical Max Reportin Qaie Industrial/Commercial Soil Construction Worker Soil Component of Groundwater
Limit (RL) Ingestion Criteria Ingestion Criteria Criteria

85-01-8 Phenanthrene 440 U UG/KG 7.21E-06 7.21 E-06 1.05E-04

108-95-2 Phenol 440 U UG/KG 4.40E-07 3.67E-06 4.40E-03

129-00-0 Pyrene 7 9 J UG/KG 1.30E-06 1.30E-06 1.88E-05

Explosives

99-35-4 1 ,3,5-Trinitrobenzene 450 U UG/KG

99-65-0 l,3-Dinitrobenzene 450 U UG/KG

118-96-7 2,4,6-Trinitrotoluene (TNT) 890 U UG/KG

121-14-2 2,4-Dinitrotoluene 450 U UG/Ki 5.36E-02 2.50E-03 5.63EE+02

606-20-2 2,6-Dinitrotoluene 890 U UGKG 1 .06E-0 1 4.94E-03 I .27E+03

35572-78-2 2-Amino-4,6-Dinitrotoluene 890 U UGfKG

88-72-2 2-Nitrotoluene (ONT) 890 U UG/KG

99-08-1 3-Nitrotoluene 890 U UG/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 890 U UG/K&

99-99-0 4-Nitrotoluene (PNT) 890 U UG/KG

269141-0 HMX 890 U UG/KG

98-95-3 Nitrobenzene 450 U UG/KO 4.50E-04 4.50E-04 4.50E+00

121-82-4 RDX 890 U UG/KG

479-45-8 Tetryl 1300 U UG/KG

Meletals
7429-90-5 Aluminum 15800 MG/KG

7440-36-0 i 1 MG/KG 1.22E-03 L22E-02 2.O-01

7440-38-2 As;c 15.2 MG/KG = 249E-01 5.43E-01

7440-39-3 Barium 167 MG/KG 1I.19E-03 1. I 9E-02 1.39E-01

7440-41-7 Beryllium 0.61 J MG/KG 6.1 OE-0 I 2. IOE-02 9.24E-02

ND = Not Detected E = Outside of Range UJ Estimated Nondetect
J = Estimaled U = Nondetect
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TABLE 5-8

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2F (AUS-OA2F)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLTEE REFUGE

Max ResultoRatio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
Max Result or ~~(or Max RL) to IEPA (or Max RL) to IEPA Clrass IL So ilP

CAS Number Chemical Max Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil Class I Soiluw
Limit (RL) Ingestion Criteria Ingestion Criteria Cm n to ro w

Criteria

744042-8 Boron 14.2 MG/KG 7.8913-05 7.89E-04

744043-9 i Iw .8 MG/KG 9.0013-04 9.00E-03 4.86E-01

7440-70-2 Calcium 59100 MG/KG

744047-3 Chromium 20.1 MG/KG 2.01 E-03 4.903E-03 7.18E-O 1

744048-4 Cobalt 9.4 MG/KG 7.83E-05 7.831E-04

7440-50-8 Copper 57.1 MG/KG 6.96E-04 6.96E-03 5.19E-03

7439-89-6 Iron 39600 MG/KG

7439-92-1 Lead 101 MG/KG 2.531E-01 2.53E-01

7439-954 Magnesium 14700 MG/KG

7439-96-5 Manganese 1280 MG/KG 1.33E-02 1.33E-01

7439-97-6 Mercury 0.1 MG/KG 1.64E-04 1.64E-03 6.67E-0 I

7440-2-0 Nck ... 1....... . 19.9 MG/KG 4.85E-04 4.851-03 2.62E-01

2023695 Potassium 747 MG/KG

7782-49-2 Selenium 0.94 MG/KG 9.40E-05 9.40E-04 3.92E-01

7440-224 Silver 1.3 MG/KG 1.30E-04 1.30E-03 8.6713-01

7440-23-5 Sodium . 308 MG/KG

7440-28-0 Thallium 0.6 J MG/KG 3.75E-03 3.75E-03 2.50E-01

744062-2 Vanadium 32 MG/KG 2.29E-03 2.29E-02 3.27E-02

7440-66-6 Zinc 231 J MG/KG 3.79E-04 3.79E-03 6.42E-02

Other Parameters
TOC ITOC 38000 MG/KG

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

J = Estirnated U = Nondetect
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TABLE 5-9
HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2F (AUS-OA2D)

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
Limit (RL) Carcinogens for Toxins Class I Groundwater

(Tap Water) (Tap Water) Standard

Volatile Organic Compounds

71-55-6 I,1,1-Trichloroethane I U UG!L 1.26E-03 5.OOE-03

79-34-5 1,1,2,2-Tetrachloroethane I U UG/L 1.81E-05 2.74E-03

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

75-34-3 1,1-Dichloroethane U UG/L T .23E-03

75-354 L i J UG/L -2.1905 3-. 1 83E-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 UG/L 6.07E-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) 5 U UG/L 3.17B-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 2.00E-01

75-274 Bromodichloromethane I U UG/L 5.53E-06 8.22E-03

75-25-2 Bromoform I U UG/L 1.18E-07 1.37E-03

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

75-15-0 Carbon disulfide I U UG/L 9.59E-04

56-23-5 Carbon tetrachloride I U UG/L 5.84E-06 2.35E-01 2.00E-01

108-90-7 Chlorobenzene I U UG/L 9.43E-03 1006E-02

75-00-3 Chloroethane I U UG/L 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 6.62E-07

156-59-2 cii2rDichlotoethenc. 210 UG/: 3.40::-- E 3 4-0020O

10061-01-5 cis-1 ,3-Dichloropropene I U UG/L 1.23E-05 1. SIE-0 l

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 5-9

HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2F (AUS-DA2D)

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 PRC MCL and/or IEPA
Limit (RL) Carcinogens for Toxins Class I Groundwater

(Tap Water) (Tap Water) Standard

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

100-41-4 Ethylbenzene I U UG/L 7.46E-04 1.43E-03

75-09-2 Methylene chloride I U UG/L 2.34E-07 6.16E-04 2.OOE-01

110-54-3 N-Hexane I U UG/L 2.85E-03

100-42-5 Styrene 1 U UO/L 6.091E-04 1.00E-02

127-184 Tetrachooe C E) - 2 UGfL tAR.bS596t 7.88E-03 4.00E-OI

108-88-3 Toluene I U UG/L 1.38E-03 1.00E-03

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

156-60-5 trans-I ,2-Dichloroethene 6 i UG/L 4.93E-02 6.00E-02

10061-024 trans-I ,3-Dichloropropene I U UG/L 1.23E-05 1.153E-01

79-014 Trichl 2400 UGfL 6E > 6582-401 ,m 4 E{ 2 - -

75-014 Vinyl chloride I U UG/L 5.06E-05 5.00E-01

Semivolatile Organic Compounds

120-82-1 1 ,2,4-Trichlorobenzene 10 U UG/L 5.14E-02 1.43E-01

95-50-1 1,2-Dichlorobenzene 10 U UG/L 2.70E-02 1.67E-02

541-73-I 1,3-Dichlorobenzene . 10 U UG/L 1.831E+0O.

IC6-46-7 1,4-Dichlorobenzene 10 U UG/L 1.99E-OS 5.48E-02 1.33E-01

95-95-4 2,4,5-Trichlorophenol 50 U UG/L 1.37E-02

88-06-2 2,4,6-Trichlorophenol 10 U UG/L 1.64E-06

120-83-2 2,4-Dichlorophenol 10 U UG/L 9.13E-02

105-67-9 2,4-Dirmethylphenol I 0 U UG/L 1.371E-02

51-28-5 2,4-Dinitrophenol 50 U UG/L 6.851E-01

91-58-7 2-Chloronaphthalene 10 U UG/L 2.051E-02

95-57-8 2-Chlorophenol 10 U UG/L 3.29E-01

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

Pagc 2 of 6
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TABLE 5-9
HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2F (AUS-OA2D)

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
Limit (RL) Carcinogens for Toxins Class I Groundwater

(Tap Water) (Tap Water) Standard

91-57-6 2-Methylnaphthalene 10 U UG/L 5.48E-02

95-48-7 2-Methylphenol 10 U UG/L 5.48E-03

88-744 2-Nitroaniline 50 U UG/L 2.40E+01

88-75-5 2-Nitrophenol 10 U UG/L 3.42E-02

91-94-1 3,3'-Dichlorobenzidine 20 U UG!L 1.3412-04

99-09-2 3-Nitroaniline 50 U UG!L 2.40E+01

534-52-1 4,6-Dinitro-2-methylphenol 50 U UG!L

101-55-3 4-Bromophenyl phenyl ether 10 U UG!L

59-50-7 4-Chloro-3-methylphenol 10 U UG/L 5.48E-03

106 47-8 4-Chloreaniline 20 U UGfL 1.37E-01

7005-72-3 4-Chlcrophenyl phenyl ether 10 U UG/L

106 44-5 4-Methylphenol 10 U UG/L 5.48E-02

100-01-6 4-Nitroanilhne 50 U UG/L 2.40E+01

100-02-7 4-Nitrophenol 50 U UG/L 1.71E-01

83-32-9 Acenaphthene 10 U UG/L 2.74E-02

208-96-8 Acenaphthylene 10 U UG/L 5.482-02

120-12-7 Anthracene 10 U U&L 5.4812-03

56-55-3 Benzo(a)anthracene 10 U UG!L 1,09E-04

50-32-8 Benzo(a)pyrene 10 U UG!L 1.09E-03 5.00E+01

205-99-2 Benzoeb)fluoranthene 10 U UG!L 1.09E-04

191-24-2 Benzo(ghi perylene 10 U UG/L 5.48E-02

207-08-9 Benzo(k)fluoranthene 10 U UG/L 1.09E-05

1 11-91-1 bis(2-Chlcroethoxy)methane 10 U UG/L

111-44-4 bis(2-Chloroethyl) ether 10 U UG!L 1.02E-03

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J= Estimated U =Non detect
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TABLE 5-9

HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2F (AUS-OA2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL NILDLIFE 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 andfor IEPA

Limit (RL) Carcinogens for Toxins Class I Groundwater

(Tap Water) (Tap Water) Standard

108-60-1 bis(2-Chloroisopropyl) ether 10 U UG/L 3.64E-05 4.1 1 E-02

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 10 U UG/L 2.08E-06 1.373-02

85-68-7 Butyl benzyl phftalate 10 U UGUL 1.37E-03

86-74-8 Carbazole 10 U UG/L 2.97E-06

218-01-9 Chrysene 10 U UG/L 1.09E-06

84-74-2 Di-n-butyl phthalate 10 U UG/L 2.74E-03

117-84-0 Di-n-octyl phthalate 10 U UGIL 1 .37E-02

53-70-3 Dibenz(ah)anthracene 10 U UG/L 1.09E-03

132-64-9 Dibenzofuran 10 U UG/L 4.1 1 E-0 1

84-66-2 Diethyl phthalate 10 U UGfL 3.42E-04

131-1 1-3 Dimethyl phthalate I 0 U UG/L 2.74E-05

206-44-0 Fluoranthene 1 0 U UG/L 6.851E-03

86-73-7 Fluorene 10 U UG/L 4.11 E-02

118-74-1 Hexachlorobenzene 10 U UG/L 2.38E-04 3.42E-01 1.00E+01

87-68-3 Hexachlorobutadiene 10 U UGl/L 1.16E-05 1.37E+00

77474 Hexachlorocyclopentadiene 10 U UG/L 3.91 E-02 2.00E-01

67-72-1 Hexachloroethane 10 U UG/L 2.08E-06 2.74E-01

193-39-5 Indeno(1,2,3-c,d)pyrene 10 U UG/L 1.09E-04

78-59-1 Isophorone 10 U UG/L 1.41E-07 1.37E-03

621-64-7 N-Nitroso-di-n-propylamine I 0 U UG/LY. 1.04E-03

86-30-6 N-Nitrosodiphenylamine 10 U UG/L 7.29E-07

91-20-3 Naphthalene 10 U UGlL 1.61E+00

87-86-5 Pentachlorophenol 50 U UG&l 8.92E-05 4.57E-02 5.00E+0 1

85-01-8 Phenanthrene 10 U UG/L 5.48E-02

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

J = Estimated U = Nondetect
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TABLE 5-9

HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2F (AUS-OA2D)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE JC

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

Limit (RL) Carcinogens for Toxins Class I Groundwater

(Tap Water) (Tap Water) Standard

108-95-2 Phenol 10 U UG/L 4.57E-04 IOGE-01

129-00-0 Pyrene 10 U UG/L 5.48E-02

Explosives
99-35-4 1 ,3,5-Trinitrobenzene 0.25 U UG/L 2.28E04

99-65-0 1,3-Dinitrobenzene 0.25 U UG/L 6.85E-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 U UG/L 3.42E-03

606-20-2 2,6-Dinitrotoluene 0.5 U UGfL i.37E-02

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

88-72-2 2-Nitrotoluene (ONT) 0.5 U UGIL

99-0S-I 3-Nitrotoluene 0.5 U UG/L 8.22E-03

19406-51-0 4-Armino-2,6-Dinitrotoluene 0.5 U UG!L

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

2691-41-0 HMX 0.5 U UG/L 2.74E-04

98-95-3 Nitrobenzene 0.25 U UG/L 7.36E-02

.121-824 RDX 0.5 . U UG/L 8.18E-07 4.57E-03

47945-8 Tctryl 0.75 U UGfL 2.05E-03

M etals _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

7429-90-5 Aluminum 455 UM/L T.25E-02

7440-36-0 Antimony 6 U UGL 4.1 I E-0 I I.OOE+00

7440-38-2 Arsenic i 0 U UG/L 2.23E-04 9.13E-01 2.00E-01

7440-39-3 Barium 48.8 J UGIL 1.91 E-02 2.44E-02

744041-7 Beryllium 5 U UG/L 6.95E-02 1.25E+00

744042-8 Boron 49.9 J UGIL 1 .52E-02 2.50E-02

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

J = Estimated U = Nondetect
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TABLE 5-9

HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2F (AUS-OA2D)

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
Limit (RL) Carcinogens for Toxins Class I Groundwater

(Tap Water) (Tap Water) Standard

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

7440-70-2 Calcium 72700 UG/L

7440 47-3 Chromium 2.9 J UG/L 2.90E-02

7440-484 Cobalt 50 U UG/L 2.28E-02 5.OOE-02

7440-50-8 Copper 1.7 1 UG/L 1.25E-03 2.62E-03

7439-89-6 Iron 399 UGIL 3.64E-02 7.98E-02

7439-92-1 Lead 3 U UG/L 4.00E-01

7439-954 Magnesium 25000 UG/L

7439-96-5 Manganese 35 UG/L 4.00E-02 2.33E-01

7439-97-6 Mercury 0.2 U UG/L 1.00E-01

7440-020 Nickel 1.7 J UG/L 2.33E-03 1.70E-02

2023695 Potassium 1090 UGIL

7782-49-2 Selenium 3.3 J UG/L 1.81E-02 6.60E-02

7440-224 Silver 10 U UG/L 5.48E-02 2.00E-01

7440-23-5 Sodium 124000 UG/L

7440-28-0 Thallium 10 U UG/L . 3.91 E+00 5.OOE+00

7440-62-2 Vanadium 50 U UG/L 1.96E-0 1

7440-66-6 Zinc 20 U UG/L 1.83E-03 4.002-03

Other Parameters
7601-90-3 Perchlorate 500 U UG/L 2.74E+01

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

J = Estimated U = Nondetect

Page 6 of 6
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TABLE 5-10

HUMAN HEALTH SCREENING OF SURFACE WATER RESULTS FROM AREA 2F (AUS-OA2F)

ADDITIONAL AND UNCIIARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of M ax
Ratio of Max 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

Explosives _____________ ______

99-35-4 1,3,5-Trinitrobenzene 0.25 U UG/L

99-65-0 l,3-Dinitrobcnzene 0.25 U UGJL

11i8-96-7 2,4,6-Trinitrotoluene (TNT) 0.5 U UG/L

121-14-2 2,4-Dinitrotoluene 0,25 U UG/L.

606-20-2 2,6-Dinitrotoluene 0.5 U UG/J.

35572-78-2 2-Ansino-4,6-Dinitrotoluene 0.5 Li UG/L

8 8-72-2 2-N itrotoluene (ONT) 0. U UG/L

99-08-1 3-Nitrotoluene 0.5 U UG/L

19406-51-0 4-Anmino-2,6-Dinitrotoluene 0.5 U UO/L

99-99-0 4-Nitrotoluene (PNT) 0.5 U UGIL

2691-41-0 HMX 0.5 U UO/L

98-95-3 Nitrobeuzene 0.25 U UO/L

121-82-4 RtDX 0.5 U GIL

479-45-8 ITetryl 0.75 U U/

Metals
7429-90-5 Aluminum 2540 J UG/L 1.27E-+0I

7440-36-0 Antimony 6 U UG/L I .OOE+00

7440-38-2 Arsenic 10 U UG/L 1.00E3+00

7440-39-3 Barium 78.1 3 UG/L 3.44E+00 1.56E-02

7440-41-7 Beryllium S U UGIL 1.00E3+00

7440-42-8 Boron 26.6 3 UGIL 2.66F3-02

7440-43-9 Cadmium 5 U UOIL 1.00E3+00

74-40-70-2 Calcium 57600 UG/L 8.OOE-4-00

7440-47-3 Chromium 10 U UGIL. I.00E3+00

7440-484 lCobalt 50 U UG/L I .00E+00

7440-50-8 Copper 1 0 U UG/L I .0013+00

7439-89-6 In 4.it.Ž.> 3650 UGIL 3.6513+01 3~EO

7439-92-1 Lead 5.7 U UG/L 2.85E3+00

7439-95-4 Magnesium 19800 UGIL. 7.8 11+00

7439-96-5 Manganese 198 3 UG/L 3.4013-01I 1.9813-01

7439-97-6 Mercury 0.5 U UGIL 2.5013+00 4.1713+01

7440-02-0 Nickel 10 U UG/L 1.0011+00 1.0013-02

2023695 Potassium 3490 UG/L 2.1613+00

7782-49-2 Selenium 2.1 3 UG[L 7.78E301 2.1013433

7440-22-4 Silver 6.7 3 UGh. 6.70E-01I 1.3413±00

7440-23-5 Sodium 11500 UG/L 3.6313+00

7440-28-0 Thallium 10 U UG/L 1I0013+00

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

7440-66-6 Zinc 23 Ui UGIL 1.15E+00 2.30E3-02

Other Parameters
7601-90-3 1Perchlorate 500 U UG!L

ND) Not Detected 13= Outside of Range UJ Estimated Nondetect
J= Estimated U =Nondetect

Page 1 of I



TABLE 5-li
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 21? (AUS-OA2F)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

T akgoud Max Result or Direct Exposure Retained as
CAS Number Chemical (SacgOund Max Reporting Qualifier Units Hazard Quotient Potential

71-55-6 ,1 -Trichioroethane (SOIL) ~~~~Limit (RL) (HQ) (SOIL) llioaccurnulator

VolatileOrganic Compounds ______ ______

71-55-6 1,1,1 -Ttichloroctliane 8 UG/KG 2.6813-04

79-34-5 ,1 ,2,2-Tetrachloroethane 8 UG/KG 6.29E-02

79-00-5 1,1 ,2-T'richloroethane 8 Ui UG/KG 2.8013-04

75-34-3 1 ,1-Dichloroethane 8 U UG/KG 3.9813-04

75-35-4 1 ,1-Dichloroetlhene 8 U UG/KG 9.66E3-04

107-06-2 1 ,2-Dichloroethane (EDC) 8 U UG/KG 3.77E3-04

540-59-0 1 ,2-Diehloroethene (total) 8 U UG/KG 1.0213-02

78-87-5 1 ,2-Dichloropropane 8 U UG/KG 1.1413-05

78-93-3 2-I3utanonc (MEK) 17 U UO/KG 1.9013-04

591-78-6 2-Ilexanone 17 U UG/KG 1.3513-03

108-10-1 4-Methyl-2-pentanone (M113K) 17 U UG/KGj 3.8413-05

67-64-1 Acetone 18 U UG/KG 7.2013-03

71-43-2 Benzene 8 U UG/KG 5.0013-04

75-27-4 Bromodichlorometbane 8 U UG/KG 1.48E1-02

75-25-2 IBromoformn 8 U UG/KGj 5.0313-04

74-83-9 Bromomethane 8 U UG/KG 3-4013-02

75-1 5-0 Carbon disulfide 6 5 UG/KG 6.3713-02

56-23-5 Carbon tetrachloride 8 U UG/KG 8.0013-06

108-90-7 Chlorobenzene 8 U UG/KG 2.0013-04

75-00-3 Chloroethane 8 U UG/KG

67-66-3 Chloroform 8 U UG/KO 6.721303

74-87-3 Cbloromethane 8 U UG/KO 7.6913-04

156-59-2 cis-l ,2-Diclhlorocthcne 29 UG/KG 3.6813-02

10061-01-5 cis-1 ,3-Dichloropropcne 8 U UG/KG 2.0113-02

124-48-1 Dibromochloromethane 8 U UG/KG 3.9013-03

100-41-4 Ethylbcnzene 8 U UG/KG; 1.6013-03

75-09-2 Methylene chloride 8 U UG/KO; 1.9813-03

110-54-3 N-Hexanc 8 U .UG/KG

100-42-5 Styrene 8 U UGIKG 2.6713-05

127-18-4 Tetrachloroethylene (PCE) 8 U UG/KO 6.151304

108-88-3 Toluene 8 U UG/KG 2.6713--03

1330-20-7 total Xylenes 8 U UG/KG 1.3313-02

156-60-5 trans-I1,2-Dichloroethene S U UG/KG 1.0213-02

10061-02-6 trans-I ,3-Dichloropropene 8 U UG/KG 2.011E-02

79-01-6 ITrichloroethylene (TCE) 96 5 UG/KO 1.0713-02

75-01-4 lVinyl chloride 8 U UG/KG 1.2413-02

Semnivolatile Organic Compounds
1120-82-1 FL" ,24-Trichlorobenzene 440 U IUG/KGj 2.2013-02

195-50-1 1,2-Diehlorobenzene 440 U UG/KG 1.4913-01

ND = Not Detected 13= Outside of Range US Estimated Nondetect
J = Estimated U =Nondetect

Page I of4



TABLE 5-11
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 2F (AUS-OA2F)

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 lHazard Quotient Potential

(SOIL)- Limit (RL) (HQ) (SOIL) Bioaccumulator

541-73-1 1,3-Dichlorobenzene 440 U UG/KG 1.1712-02

106-46-7 1,4-Dichlorobenzene 440 U UG/KG 2.20E-02

95-954 2,4,5-Frichllorophenol 2200 U UG/KG 5.50E-01

88-06-2 2,4,6-rrichlorophenol 440 U UG/KG 4.40E-02

120-83-2 2,4-Dichlorophenol 440 U UG/KG 5.031E-03

105-67-9 2,4-Dimethylphenol 440 U UG/KG 4.40E+01

51-28-5 2,4-Dinitrophenol 2200 U UG/KG I.IOE-01

91-58-7 2-Chloronaphthalene 440 U UG/KG 3.61 E+O 1

95-57-8 2-Chlorophenol 440 U UG/KG 1.81XE+00

91-57-6 2-Mcthylnaphthalene 440 U UG/KG 1.36E1-01

9548-7 2-Methylphenol 440 U UG/KG 1.09 E-02

88-74-4 2-Nitroaniline 2200 U UG/KG 2.97E-02

88-75-5 2-Nilrophenol 440 U UG/KG 2.75E-01

91-94-1 3,3'-Dichlorobenzidine 440 U UG/KG 6.81E-01

99-09-2 3-Nitroaniline 2200 U UG/KG 6.96E-O 1

534-52-1 4,6-Dinitro-2-methylphenol 2200 U UG/KGa 101-55-3 4-Bromophenyl phenyl ether 440 U UG/KG

59-50-7 4-Chloro-3-methylphenol 440 U UG/KG 5.53E-02

106-47-8 4-Chloroaniline 880 U UG/KG 8.00E-01

7005-72-3 4-Chlorophenyl phenyl ether 440 U UG/KG

106-44-5 4-Methylphenol 870 UG/KC 5.34E-03

100-01-6 4-Nitroaniline 2200 U UG/KG 1.00E-01

100-02-7 4-Nitrophenol 2200 U UG/KG 3.14E-01

83-32-9 Acenaphthene 440 U UG/KO 6.452-04

208-96-8 Acenaphthylene 440 U UG/KG 6.45E-04

120-12-7 Anthracene 440 U UG/KG 2.97E-04

56-55-3 49 J UG/KG 9.40E-03 - I YES--

50-32-8 enap tii& , .tks K; .4 s 48 J UG/KG 1.09E-05 - - -YE
205-99-2 Cenzo5 b)fhzoi5 J UG/KG 9.2012-04 - Y5_

191-24-2 Benzo(ghi)perylene 440 U UG/KG 3.70E-03

207-08-9 Ien o(k)fluoranthene 2' ' 64 J UG/KG 1.07E-03 YES

111-91-1 bis(2-Chloroethoxy)methane 440 U UG/KG 1.45E+00

111-44-4 bis(2-Chloroethyl) ether 440 U UG/KG 1.86B-02

108-60-1 bis(2-Chloroisopropyl) ether 440 U UG/KG

117-81-7 1 2h&1li 55 . UG/KG 5.94E-02 - -

85-68-7 Butyl benzyl phthalate 440 U UG/KG 1.84E+00

86-74-8 Carbazole 440 U UG/KG

218-01-9 77 'senei '"9<.> 77 - UG/KG 1.63E-02 - -YES

84-74-2 Di-n-butyl phthalate 440 U . UG/KG 2.201E-03

117-84-0 Di-n-octyl phthalate 440 U UG/KG 6.21 E-04

ND Not Detected E = Outside of Range UJ Estimated Nondetect
J. Estimated U = Nondetect
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TABLE 5-11
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 2F (AUS-OA2F)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result Or _Direct Exposure Retained as
CAS Number Chemical BackgroIL) Max Reporting Qualifier Units Hazard Quotient Potential

(SOIL) Limit (RL) (HQ) (SOIL) Bioaccumulator

53-70-3 Dibenz(a,h)anthracene 440 U UG/KG 2.39E-02

132-64-9 Dibenzofuran 440 U UG/KG

84-66-2 Dietbyl phthalate 440 U UG/KG 4.40E-03

131-11-3 Dimethyl phthalate 440 U UG/KG 2.20E-03

20644-0 F 68 J UG/KG S.S7E-04 - YES

86-73-7 Fluorene 440 U UG/KG 1.47E-02

118-74-1 lexachlorobenzene 440 U UG/KG 4.40E-04

87-68-3 Hexacblorobutadiene 440 U UG/KG I.ll3E+01

77-47-4 Hexachlorocyclopentadiene 440 U UG/KG 4.40E-02

67-72-1 Hexachloroethane 440 U UG/KG 7.38E-01

193-39-5 Indeno(1,2,3-c,d)pyrene 440 U UG/KG 4.04E-03

78-59-1 Isophorone 440 U UG/KG 3.17E-03

621-64-7 N-Nitroso-di-n-propylatnine 440 U UG/KG 8.09E1-01

86-30-6 N-Nitrosodiphenylamine 440 U UG/KG 2.20E-02

91-20-3 Naphthalene 440 U UG/KG 1.77E-03

87-86-5 Pentachlorophenol 2200 U UG/KG 3.67E-01

85-01-8 Phenanthrene 440 U UG/KG 9.63E-03

108-95-2 Phenol 440 U UG/KG 1.IOE-02

129- 0-0 Pyerie , , 79 J UG/KG I.01IE-03 Y

Explosives
99-35-4 1,3,5-Trinitrobenzene 450 U UG/KG 1.20E+00

99-65-0 1,3-Dinitrobenzene 450 U UG/KG 6.87E-01

118-96-7 2,4,6-Trinitrotoluene (TNT) 890 U UG/KG 2.97E-02

121-14-2 2,4-Dinitrotoluene 450 U UG/KG 3.52E1-01

606-20-2 2,6-Dinitrotoluene 890 U UG/KG 2.71 E+O1

35572-78-2 2-Amino-4,6-Dinitrotoluene 890 U UG/KG 1.11 E02

88-72-2 2-Nitrotoluene (ONT) 890 U HG/KG

99-08-1 3-Nitrotoluene 890 U UG/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 890 U UG/KG

99-99-0 4-Nitrotoluene (PNT) 890 U UG/KG

2691-41-0 HMX 890 U HG/KG 3.56E-02

98-95-3 Nitrobenzene 450 U UG/KG 1.13E-02

121-82-4 RDX 890 U UG/KG 890E3-03

47945-8 Tetryl 1300 UG/KG

Metals

7429-90-5 Aluminum 28800 15800 MG/KG

7440-36-0 Antimony 0.83 I MG/KG 2.00E-01

7440-38-2 A.re'ii ,: M/ 4,' 1 3.5 MGKG 3
7440-39-3 Barium 195 167 MG/KG 3.3413-01

744041-7 Beryllium 0.76 0.61 .. MG/KG 6. 1OE-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U H Nondetect
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TABLE 5-11
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 2F (AUS-OA2F)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Direct Exposure Retained as
CAS Number Chemical BackgroLnd Max Reporting Qualifier Units Hazard Quotient Potential

(SOIL) Limit (RL) (HQ) (SOIL) Bioaccumulator

7440 42-8 3omnin,(tiy '. lir 53 14.2 M -

7440-43-9 Cadmium 0.19 1.8 MG/KG 6.21 E-02

7440-70-2 Calcium 2497 59100 MG/KG

7440-47-3 Chromium 25.2 20.1 MG/KG 4.02E+00

7440-48-4 Cobalt 21.7 9.4 MG/KG 4.70E-01

7440-50-8 Cope E$ 11.3 57.1 MG/KG A ~
7439-89-6 19306 39600 - MG/KG

7439-92-1 Lead 23.4 101 MG/KG 2.335E-01 

7439-95-4 Magnesium 1552 14700 MG/KG

7439-96-5 Manganese 3640 1280 MG/KG 1.28E+01

7439-97-6 y , 0.06 0.1 MG/KG .43EE02= YS

7440-02-0 Nickel 18.9 19.9 MG/KG 6.63E-01

2023695 Potassium 625 747 MG/KG

778249-2 Selenium 2.34 0.94 MG/KG 9.40E-01 YES

7440-22-4 Silver 0.58 1.3 MG/KG 6.50E-01. 7440-23-5 Sodiu.m 170 308 MG/KG

7440-28-0 Thallium 0.41 0.6 J MG/KG 6.00E-01

7440-62-2 Vanadium 47.2 32 MG/KG 6.96E-01

7440-66-6 iin 51.4 231 . MG/KG j3±0 3 ,

Other Parameters
TOC TOC 31393 38000 MG/KG.

ND = Not Detected E. Outside of Range UJ Estimated Nondetect
J -Estimated U = Nondetect
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TABLE 5-12
ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AREA 2F (AUS-OArn

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

I Background Max Result or J Direct Exposure Retained as
CAS Number Chemical (Surface nd Max Reporting Qualifier Units Hazard Quotient Potential

ReportingLimit (RL) (HQ) Bloaccumulator

Explosives

99-354 1,3,5-Trinitrobenzene 0.25 U UG/L 8.33E-03

99-65-0 1,3-Dinitrobenzene 0.25 U UG/L 1.25E-02

118-96-7 2,4,6-Trinitrotoluene (TNT) 0.5 U UG/L 1 .2E-02

121-14-2 2,4-Dinitrotoluene 025 U UG/L 1.09E-03

606-20-2 2,6-Dinitrotoluene 0.5 U UG/L 1. 19E-02

35572-78-2 2-Amino-4,6-Dinitrotoluene 0.5 U UG/L 2.50E-02

88-72-2 2-Nitrotoluene (ONT) 0.5 U UG/L 6.8SE-05

99-08-1 3-Nitrotoluene 0.5 U UG/L 6.02E-05

19406-51-0 4-Amino-2,6-Dinitrotoluene 0.5 U UG/L 9.26E-04

99-99-0 4-Nitrotoluene (PNT) 0.5 U UG/L 7.14E-05

2691-41-0 HMX 0.5 U UG/L I.52E-03

98-95-3 Nitrobenzene 0.25 U UG/L 9.26E-04

121-82-4 RDX 0.5 U UG/L 2.63E-03

47945-8 Tetryl 0.75 U UG/L

Metals
7429-90-5 Aifii K 200 2540 J UG/L. 2.92E7 0l

7440-36-0 Antimony 6 6 U UG/L 2.OOE-0O

7440-38-2 Arsenic 10 10 U UG/L 5.26E-02

7440-39-3 Barium 22-7 78.1 _ UG/L 1.56E-02

7440-41-7 Beryllium 5 5 U UG/L 9.43E200

7440-42-8 Boron 26.6 J UG/L 2.66E-02

7440-43-9 Cadmium 5 5 U UG/L 4.55E100

7440-70-2 Calcium 7197 57600 UG/L 4.97E-01

744047-3 Chromium 10 10 U UG/L 4.83E-02

7440-484 Cobalt 50 50 U UG/L 2.17E+01

7440-50-8 Copper 10 10 U UGI./L 8.47E_-01

7439 -89 4 1rdn$ ½0 44 ; 1o00 3650 UG/L AL3 6StOt __ _ _ _

7439-92-1 Lead 2 5.7 U UG/L 2.84E-01

7439-95-4 Magnesium 2534 19800 UGIL 2.411E-01

7439-96-5 Manganese 582 198 J UG/L 1.9812-01

7439-97-6 Mercury 0.2 0.5 U UG/L 3.85E-01

7440-02-0 Nickel 10 10 U UG/L I1.OOE-02

2023695 Potassium 1613 3490 UG/L 6.58E-02

7782-49-2 Selenium 2.7 2.1 j UG/L 2.1012-03 YES

7440-22-4 Silver 10 6.7 .1 UG/L 1.34E+00

7440-23-5 Sodium 3169 11500 UG/L 1.69E-02

7440-28-0 Thallium 10 10 U UG/L 2.50E1+00

7440-62-2 Vanadium 50 50 U UG/L 2.63E+00

7440-66-6 Zinc 20 23 U UG/L 2.30E-02

Other Parameters

7601-90-3 Perchlorate 500 U UG/L O L
ND Not Detected E = Outside of Range UJ - Estimated Nondetect

= Estimated U = Nondetect
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TABLE 5-13, AUS-OA2F
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwjater Sediment Soil

Chemical Cd' OPC COPC -- - co
(yes/no) (yes/no) (yes/no) (yes/no) tinl

Volatile Organic Compounds _ _ _ _ _ ____ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1,1,1 -Trichloroethane NA NA - No A NA NA NoA

1,1 ,2,2T ...ah..r... an NA.A.Ucerainy BNA.A.Ucerainy.

1,1,2,2-Terachloroethane NA NA Uncertainty$ B NA NA Uncertainty B

1,12-Drichloroethane NA NA Unoetit A NA NA Unoetit A

I,l-Dichloroethane NA NA YesNA N N 

I'-Diclooehee-A A--i ' E NA NA Uncertainty B

I 2-Dichioroethafle (EDC) NA NA Uncertainty B NA NA Uncertainty B

I1,2-Dclrotce(total) NA NA NA NA NA NA No A

I ,2-Dichloropropanc NA -- NA -- Uncertainty B3 NA NA Uncertainty B

2-Butanone (MEK) NA NA No A NA NA No A

2-H4exanone NA NA No C NA NA No C

4-Methyl-2-pentanone (MIB1K) NA NA -- No -I A NA NA No A

Acetone NA NA No A NA NA No A

Benzene NA NA Uncertainty B NA NA Uncertainty B

Bromodichloromethane NA NA Uncertainty B NA NA No A

Brornoform NA NA No A NA NA No A

Bromomethane NA NA No A NA NA No AO Carbon disulfide NA NA No A NA NA No F

Carbon tetrachloride NA NA Uncertainty B NA NA Uncertainty B

Chlorobenzene ~~~ ~~~~ ~~NA NA - No - A - NA NA No -- A

Chloroethane NA NA NoA NA NA No A

Chloroform NA NA Uncertainty B NA NA No A

Chloromethane NA NA No A NA NA No A

cis-! ,2-Dichloroethene NA NA YeE NA NA V e 

cis-l1,3-Dichloropropene NA NA Uncertainty B NA NA No A

Dibromochloromiethane NA NA Uncertainty B NA NA No A

Ethylbcnzene ~~~ ~~~ ~~~NA NA No A NA. NA No A

Methylene chloride NA NA No A NA NA Uncertainty B

N-H1exane NA NA No A NA NA No A

Styrene ____ ___ NA NA No A NA NA No A

Tetrachloroethylene (PCE) NA NA E e NA NA Uncertainty B
Toluene NA NA No A NA NA No A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ........

TotluXyenes NA NA No A NA NA No A

ttans- Xy-DichlreteeNA NA No F NA NA No A

trans-I 3-Dichloropropene NA NA UNcetit B NA NA No A

Trihloroethylene (TCE) NA NA YesY E NA NA Ye- 

Vinyl chloride NA NA Uncertainty B NA NA : Uncertainty B

Semivolatile Organic Compounds _ _ _ _ _ ____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I,2,4-Trichlorobenzene NA NA N~o ANA NA Uncertainty B

i ,2-Dichlorobenzene NA NA No A NA NA No A

1,3-Dichlorobenzene ____- -NA NA__ Uncertainty B NA NA No A

aI.4-Dichlorobenzcnc NA NA Uncertainty B NA NA Uncertainty B

W 2,4,5-Trichlo--rophenol NA NA No A NA NA No A
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TABLE 5-13, AUS-OA2F
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CR413 ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil
Chemical ...c ---- COrC F CopC

Rationale R _ tion____ (ye/n ) flon_ __ ( esno Rationale
(ywn)(e/1)(yes/no) (yes/in)o)___ ____

2,4,6-Trichlorophenol NA NA Uncertainty B NA NA Uncertainty B
2,4-Dichiorophenol NA~ ~~~ ~ ~ ~~~~ NA No A NA. NA, Uncertainty B

2,4-Dicehyirphenol NA NA No A NA NA Uncertainty B

2,4-Dinithyophenol NA NA No A NA NA Uncertainty B
2-Chloronaphthalene NA NA No A NA NA No A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..... -----

24-Dinitrophenol NA NA No A NA NA Uncertainty B

I2-Mehylonaphthalene NA NA NA NA NA NA NA NA

2-Mehylonphtaenel NA NA No-jA NA NA UNoetit A

2-Methyinphtaenol .NA NA No NA NA NA No NA

2-MithyniinaptaeneNA NA Unetiny A1 NA NA No A

2-Nitbyophenol NA NA No A NA NA No A
3,3-Dihlorobnzidi. NA. .. NA...Uncertainty... .. ..B NA ... NA Uncertainty.. B......

2-Nitroaniline NA NA Uncertainty B NA NA No A

4-Chloro--etyphenol NA NA No A NA NA No A

43-MchlorobanilidieNA NA Unoetit A NA NA Uncertainty B

4-Nitroaniline NA NA Uncertainty B NA NA No A

46-DiNitroph-ethyphlolNA NA No A_ NA NA No A

Acenamphtny pheny te NA NA No A NA NA No A

4ACeahloo3thylphenolNA NA No A NA NA No A

4BChz~luoroanthene NA NA UNcetit B NA ~NA UncYertaint J

4BChnzo~gbipcrylpenylethrNA NA No A NA NA No A

4i(-MehylooethoxymehaNA NA No C NA NA NoC

b-is(-Clroaisoppl)eterNA NA Uncertainty B NA NA No A

BuNtylpbenzyl ptlteNA NA No A NA NA No A

Di-n-btaphthclae NA NA No A NA NA No A

Di-naphthylepthlae NA NA No A NA NA No A

ibnthfracne NA NA No A NA NA No A

Diethyl phthralaec NA NA Unoetit A NA NA N 

Dirnet~hyl phthalatc_____NA NA No A NA NA No A

Fez~~luoranthene NA NA Unoetit A NA NA No F
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TABLE 5-13, AUS-OA2F
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil
Chemical coc-__- Copcf ow-COP

(ysn) Rationale (ysn) Rationale (ysn) Rationale (ysn) Rationale

Fluorene -NA NA NoA NA NA No A

Hexachlorobenzene NA NA Uncertainty~ B NA NA Uncertainty B

H4exachlor-obutadiene NA NA Uncertainty E B NA NA Uncertainty B
_____ _______ _______ _____ ______ ______ _~~~~~!___ __ L -__ __ __ _._-___ _ .... - _ _ _ ------ __ ___-

Hexachlorocyclopentadiene NA NA No A NA NA No A

H4exachioroethane NA NA Uncertainty B NA NA Uncertainty B

lndeno(l ,2,3-c,d)pyrene NA NA Uncertainty B NA -. NA ...K ...Ye 

Isophorone _ _ NA NA No A NA NA Uncertainty_ B

N-Nitroso-di-n-propylamine NA NA Uncertainty B NA NA Uncertainty B

N-Nitrosodiphenylarnine ___NA NA No A NA NA Uncertainty B

Naphthalene _ NA NA Uncertainty B NA NA No A

Pentachloroplienol ___NA NA Uncertainty B NA NA Uncertainty B
Phenanthrene NA NA~ ~~~ ~~~~ ~~~~ No .. L. A. NA NA.. No A.... 

Phenolhrn NA NA No A NA NA No A

Pyrene NA NA I No A NA NA No F

Metals and Inorgancss

Aluminum ___ _ Uncertainty 0 No F NA NA No F

Antimony __ No C Uncertainty B NA NA YeE- 

Arsenic __ No C Uncertainty B NA NA 4 es- 1

Barium No F No F NA NA r~s- D

Beryllium No C Uncertainty B NA NA No F

Boron No F No I" NA NA No F

Cadmium No C Uncertainty B NA NA E- es- 1

Calciumn No H No H NA NA No H

Chromium No C No F NA NA Ys- D

Cobalt No C No A NA NA No F

Copper _______ ______ _____No C NoF NA NA No ___ F

Cyanide, Total NA NA NA INA NA NA NA NA

Iron YE<.- 1 No F NA NA N o F

Lead No C No A NA NA No F

Magnesium ___No H N o H NA NA No H

Manganese ____No F No F NA NA No F

Mercury____Uncertainty B N o A NA NA No F

Nickel ____________ No A No F NA NA EjYtc 

Potassium No H No ~~ ~~~ ~~~~H N A- NA No H

Selenium No F No F NA~ NA~~T~ D

Silver _____)jYs- D No A NA NAi~ 

Sodium No H No j 4 NA NA No I1I

Thallium No C Uncertainty B NA NA No F

Vanadium __No C No_ A NA NA No F

Zinc No A No NA NA No F

Explosives

a ,3.5-Trinit-obcnzene No C No A NA NA NoA
W 1,3-Dinitrobenzcne __ NC NoA j NA N~A NoA
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TABLE 5-13, AUS-OA2F
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGES

Surface Water Groundwater Sedimen t Soil

Chemical C ~~~~~Rationale EOP Rationale Rationale COC IRationale

(yes/no) (yes/no) (yes/no) (yes/no)
2,4,6-Trinitrotoluene (TNT) No C No A NA NA No_ A

2,4-Dinitrotoluene No C No F A NA NA Uncertainty 13

2,6-Dinitrotoluene No C No A NA NA Uncertainty 13

2-Amino-4,6-Dinitrotoluenc No C - NOL C NA NA No - C
2-Nitrotoluene (ONT) No C No C NA NA No C

2-Nitrotoluene ON)No C No A NA NA No A

4-Amino-2,6-Dinitrotoluene No C No [ C NA NA No C

4-Nitrotoluene (PNT) No C No ANA NA No A

HMX No C No A NA NA No A

Nitrobenzene No C No f A NA NA Uncertainty B

Nitroglycerin NA NA NA NA NA NA NA I NA

Pentaerythritol tetranitrate (PETN) NA NA NA NA NA NA NA NA

Perchloric Acid NA NA NA NA NA NA NA NA

RDX -- No ~ - No t A NA NA No ] A

Tetryl -No C No A NA NA No A

Other Parameters

Nitrogn, Nirate-itrit NAAN*1-A -,,,N AN

Ni~~ogen, Nitrate-Nitrite NA NA NA NA NA N AN
Phosphorus, Total (as P) N INNAANANA 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 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.

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.

II -Chemical was detected, but it is an essential nutrient.

J -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.

0
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TABLE 5-14, AUS-OA2F
SU`MMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical copftk Rtinl COPEC Raioae Rtonl

________ ________ ________ _______ (yes/no) leyes/no) R to ae(yes/no)io al

Volatile Organic Compounds _ _ _ _ _ _ ______ _ _ _ _ _ ______

l,1,1-Trichloroethanc NA NA NA NA No __ __ A
11 2 2 Tetrachloroethane NA NA NA~~~~~~~~~...... NA..No.....A

1,1,22-Tntchlorocthane NA NA NA NA No A

1I1,2-Tichioroethane NA NA NA NA No A
11 Dichloroethene NA NA NA NA~~~........ ...... .... No... A. ....

1,2 Dichloroethane (D)NA NA NA NA No A

1 2 Dichloroetbcnc ttl NA NA NA NA No A

I ,2-DichloropropaneEC) NA NA NA NA No A

12-Diultaone (MEK(oa) NA NA NA NA No A

12-Dexanonepopn NA NA NA NA No A

4-MehBu -etanone (M II3) ___ NA NA NA NA No A

AcIetaone NA NA NA NA No A

4-rMetihyloromethaone (MB)NA NA NA NA No A
Bromoform NA NA NA NA No A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ... .. ..

Arcoethane NA NA NA NA No A

CooBenzene NA NA NA NA No A

Chmoichoromethane NA NA NA NA No C

Chlornoform NA NA NA NA No A

Chiornomethane NA NA NA NA No A

Cthybenzd~lien NA NA NA NA No A

Methylenet chloride NA NA NA NA No A

Chtorobene NA NA NA NA No A

TerChloroethylne(CF NA NA NA NA No A

Thooolune NA NA NA NA No A

thotalmXylcnes NA NA NA NA No A

tras-I ,2-Dichloroethene NA NA NA NA No A

cias-1 ,3-Dichloropropene NA NA NA NA No A

Tirimchloroethylene T) NA NA NA NA No F

Vinylbchlorie NA NA NA NA No A

Ie,2,4-Trichlorobizde NA NA NA NA No A

IN,-DicexrbcneneNA NA NA NA No A

Sty-DcnlroezccNA NA NA NA No A. Tet4-Dchlorobenzyene PC)NA NA NA NA No A

2,5ToleblreheolNA NA NA NA No A
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TABLE 5-14, AUS-OA2F
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUdS OUl PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Ratinale COPEC Rainl

Chemical COPEC Rationale (Retino)le Rationale
(yes/no) (yes/no)________________ (yes/no)______________

2,4,6-Trichioropbenol NA NA NA NA No A

2,4-Dichlorophenol NA NA NA NA No A

2,4-Dimetbylphenol NA NA NA NA Uncertainty B

2,4-Dinitrophenol NA NA NA NA No A
2-Chloronaphthalenc NA NA NA NA~~~~~~~~~~~~~~~~~~~~~. .. .... Uncertainty...I, B. ..... ...

2-Chloronphtaenol NA NA NA NA UncertaintyB

2-Metblnaphhaenel NA NA NA NA Uncrait NA
_________________________________..- ............ ... ...... .....___ ..N

I-Methylnaphthalene NA NA NA NA No NA

2-Methylnphtleno e NA NA NA NA No A
2-Nitroaniline NA... ....... NA NA..NA.No.A

2-Nitrolphenol NA NA NA NA No A
3,3'-Di.............e N NA.. NA.. NA...No...A

2-Nitroaniline N A NA NA NA No A

2,-DNitro-2mtyphenol NA NA NA NA No A

343-Dchlorob3-etbylpben NA NA NA NA No A

4-Chitroaniline NA NA NA NA No A

46-Menthy2ietyphenol NA NA NA NA No F

4-Biromahnylnhen te NA NA NA NA No A

4-Nitoro-3myphenol NA NA NA NA No A

4Ahleonaphthen NA NA NA NA No A

A-Cenarplthylpenylete NA NA NA NA No A

AnMthrahenel NA NA NA NA No A

4-itronzobluianhne NA NA NA NA Yes A -

4eNitopghipenolen______NA NA NA NA No A

Acenzopfluornte eNA NA NA NA Noy As/

bis(2aChlothyl)n ehrNA NA NA NA No A

CAnrbacole NA NA NA NA No C

ChBenzoaat aeeNA NA NA NA A'sE

Di-n-octyl phthalate ~~~~NA NA NA NA N 

iBenzo(ab)flanthraene NA NA NA NA E e 

iBenzokfluoranthnNA NA NA NA N 

Diet2-hylophthala ther_____ NA NA NA NA No A

Dim(2Ethylexl phthalate ____ NA NA NA NA NoE

Churantene NA NA NA NA E4>-NsJ22 

DnbuRSl Page 2e ofN 4ANA o



TABLE 5-14, AUS-OA2F
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUlS OU PA/Si

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical CO0PEC ainl OECmk Rainae (ye/n)] _____

(yes/no) Rainae (yes/no) Rationale___ (yes/no) F__tiona_

Fluorene NA NA NA NA No A

Hexachlorobenzene NA NA NA NA No A

Hexachlorobutadiene NA NA NA NA Uncertainty B

Hlexachlorocyclopentadiene NA NA NA NA No A

H4exachioroethane NA NA NA NA No A

Indeno(1 ,2,3-c,d)pyrene ____NA NA NA NAYe 

Isophorone NA NA NA NA No A

N-Nitroso-di-n-propylamiflc __ NA NA NA NA No A

N-Nitrosodiphenylaminc e _ NA NA NA NA NoA

Naphthalene ___ __ NA NA NA NA No A

Pentachlorophenol NA NA NA NANoA
_________ _______ __________ - I-- --~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . . ..... 

Phen-anthrene NA NA NA NA No A

Phenol NA NA NA NA No A

Pyrene NA NA NA -NA YeE

Metals and Inorganics _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _

Aluminum E~e NA NA Uncertainty I___

Antimony _ __ _No A NA NA No F

Arsenic No A NA NA Ye 

*Darumn -_____ No F NA NA No F

Beryllium Uncertainty B NA NA No F

Boron No F NA NA Ye F

Cadmium Uncertainty B NA NA No P

Calcium No F,H NA NA Uncertainty G,H

Chromium No A NA NA YsD

Cobalt Uncertainty B NA NA No F

Copper No A NA NA -Es; 

Cyanide, Total NA NA NA NA NA NA

Iron . >-e NA NA YeE

Lead No A NA NA No F

Magnesium No F,H NA NA Uncertainty GI-1

Manganese No F NA NA - ~sD
.... ... ... ...... . .. ... .... ... -. ....-- -----

Mercury No A NA NA E Ye 

Nickel No A NA NA YeJ

Potassium No falI NA NA Ucrany G,lI

Selenium - __-.D NA NA jetD

Silver ~YsD NA NA Ys.

Sodium No FJl-l NA NA Uncertainty G,H

Thallium Uncertainty B NA NA No F

Vanadium Uncertainty B NA NA No F

Zinc NoANA NA -- e 

Explosives. 1 ,3,5-Trinitrobenzene ___ ___INo ~ A A A Uncertait B

1,3-Dinitrobcnzene _______ No A NANA No A
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TABLE 5-14, AUS-OA2F
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical COPEC Rainae COPEC COPEC Ratinal

(yes/no) Ratio n al e (yes/no) Ratio nale (yes/no) Ratio na le

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-Amino-4,6-Dinitrotoluene No A NA NA No A
2-Nitrtluen (OT No A NA NA _ No-C

2-Nitrotoluene (ONT) No A NA NA No C4_Aio_2_6..in.trotouen_ No ANA NANo-C
3-Nitrotoluene No A NA NA No C

_ ~~~~~~~~~~~.. .__. W........_ __. .. . .. ... ... . .. .... ..

4-Arnino-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

Nitrobenzene No A 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

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 execeedcd screening concentration.

C -Chemical was not detected and there is no screening concentration.

D -Chemical vvas detected and was equal to or exceeded screening concentration, but did not exced 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 pH<5.5, Aluminum is a COPEC, otherwise it is not.

J -Chemical was classified as a COPEC based on USEPA 1998 data but was not a COPiC based on St data.

NA - Not Analyzed or not applicable.

0
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TABI.E 5-15
AUS-OA2F - IOP FUSE LOADING LINE

CHEMICALS DETECTED ABOVE SCREENING CRITERIA AND ABOVE REFUGE BACKGROUND
(WHERE APPLICABLE)

ADDITIONAL AND UNCHARACTERIZED SITES OU SI

Chemical IDrum' Soil Sediment Gon ufc
Water Water

VOCs

, 1 -Dichloroethene _ J NA H NA

cis- 1 ,2-Dichloroethene Hj NA H NA

Tetrachloroethylene (PCE) _ NA H NA

Trichloroethylene (TCE) _ HI NA H NA

SVOCS

Benzo(a)anthracene H,E NA NA

Benzo(a)pyrene H,E NA NA

Benzo(b)fluoranthene H,E NA NA

Benzo(k)fluorantlhene E NA NA

bis(2-Ethylhexyl)phthalate E NA _ NA

Chrysene E NA NA

Dibenz(a~h)anthracene _ HE NA NA

Fluoranthene E NA NA

Indeno(1,2,3-c,d)pyrene _ H,E NA NA

Pyrene E NA NA

Metals

Aluminum NA E
Antimony EI NA

Arsenic _,E NA

Boron E NA

Cadmium H NA .

Copper E NA

Iron E NA .... H,E
Mercury E NA

Nickel H,E NA

Silver _____ HE NA ....

Zinc E _ NA .

Key:

I Drums were not present at this site.
NA = not analyzed
H human health screening criteria exceeded
E = ecological screening criteria exceeded

URS Page 1 of 1



SOURCES: 0 0 0~~~~~~~~~~~~~~~~000aa 
1. U.S. ACE. 1944, WAR DEPARTMENT
FACILITIES INVENTORY OF THE ILLINOIS
ORDNANCE PLANT - PART I SECT. 5 PAGE 17
(PLAN NO. 6544-101.40

i ~~~~DUMPING GROUND (ORIGINAL AUS-0009)
2. SITE RECONNAISSANCE CONDUCTED ON AREA 2F F-2-9
APRIL 20, 1999 

3. ENTECH, INC. 1999. SIT SPECIFIC REPORt -2-1 F-2-8
ON AREAA AT THE FORMER ILLINOIS ORDNANCE
PLANT. CRAB QRCHARD NATIONAL WILDLIFE
REFUGE. MARIQN. ILLINOIS. FIGURES 9, 10, & 11. / I_

KEY: F--14

i | 2 zSTRESSED VEGETATION DEAD VEGETATION -2-3

s g \ ~~~~~~~~~~~APPROXIMATE LOCATION OF
.9 z \ L ~~~~~~~~~FORMER ABOVE-GROUND
$ / \ ~~~~~~~~~~~~~STORAGE TANKS F-2-11 F-2-12

/ ~~~AREA 28 X

31 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~r -\B2 -2 -_ - - - - - _- TO AREA 2P

B < < X C g X X CU~~~~~~~~~~~~~~~~~~PRKING I APPROXIMATE LOCATION
i X t /// 2 ~~~~~~~~~~~~~~~~~~~AREA IOF THE FORMER 9-, N \// v ~~~~~~~~~~~~~~~~~~~~~~~~~~~BUILDINC FACILITY.

E \ > / ~~~~~~~~~~~APPROXIMATE LOCATION I i 
Y \\ / / ~~~~~~~~OF FORMER HORIZONTAL - - - -J 

h ~~~~~~~TO AREA 2 D S-/ TANKS PA/SI REPORT -AUS OU PROJECT NO.
t // ~~~~~~~~~~~~~~~~~~~CRAB ORCHARD NWR 2320000026.00
B \ // ~~~~~~~~~~~~~~~MARION. ILLINOIS

s 1 > g// ARE~~~jB | UR~S Corporation 
S NOT TO SCALE ,- wllr ~~~~~~~~~~DRG 8Ydm 8/ ]/ Original IOP Configuration |5-

id. SN ~h o ra2 -
NO0 OSAECK.B:M



N

LEGEND:
\* GRAB SAMPLE LOCATION

COS02001
//A DISCRETE SAMPLE LOCATION

COSO2001GENERAL AREA OF COMPOSITE
COS02001/COS02002 SAMPLE CONSISTING OF FIVE

-- GRAB SAMPLES

0 WOOD SURVEY HUB
AND TACK SET

--- FENCE

\III \BUILDING/STRUCTURE

ROAD

>-"- CULVERT

NOTE: \\ \ UFC LWLCTO N
1. SAMPLE COS02002 IS A SURFACE FLOW LOCATION AND

DUPLICATE OF COSO2001. DIRECTION
\\ 1 00 0 100 200 300

SCALE IN FEET

XCUWAIRC ISITE 20
W-C/CRAB ORCHARD RI /IL PHASE-I SAMPLE LOCATIONS

Be~m CHECKM 2-24-95 | AS SHOWN | 8168153 | 933-8168 _ |_R| 5-la
MRM It - OGm 



0in Code lift Code
volatileCgai 'houd
AliV00JOK N 
senrrletlale -Cnr-w Cotr-oort
Ail _ ____M___ UTOKG NA-
4-M hylprwid (J/K-G 5B70 

;• 1 (JOKG 49

UNK-G r48jMLG'KG ¾..<pt

/ / 2 7~~ __ ~ 'JO/K-G ri5
/ // ~ ~ ~ ~%F~~l$<J½: (SRK-G 64 AXfiL o

± // (~~~~~~~~~~~~~~~~~~~~~~LJ'KG NN

AUS-OA2F-013 Units Remut Reference
31 Code

Volumle Organic Compounds
All VOCGa (/G N
Se~mlqolatle Orgahic Commanhds

AUS-AZF-OO1 Units IResut Reference Result Reference,

0-GIn I Code 1ff Code
Volatile Organic Compounds 
All VOCa U/G AN

AUS-OA2F-o1 Un~ts Reslt: Reference RemiltRerne

Volatile Organic Compounds

AU-OA2F-0e9 Units Result i-efernco Result Reference

Volatile Organic Camode o Cdd

All VO~~s (JC/KG I ND N

AUS-OA2F-O1I Units Resot Reference Result Reference ~ ~ ~ ~ ~ ~ ~ AUSsul Reerece emi: 

Volatile Organic Conipounds ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ anCopond
A/i V~~~~~~~~~~n~~~s 'JO/KG NA~~1 w IN I NAF -

Wib~~~~~~~~~~~~~~~~~~~~~~it; L%~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ (10/KG 4 ,tk Fib ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~W Rrns Rsbt
Senilvoleille Orgenic Compounds~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~a mcCopud

D ~ ~~ ~ ~~ ~ ~~ ~ ~ ~~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~N
C~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~21

(NJ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Is~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~3 2-2

N~~~~~~~~~~~~~~U-F-1 nt ec mtR~rec

-u ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -
ID~~~~~~~~~~~~~~~~~~~~~~~~~i

-F -Kb ±~~~~~~~~~~~~~~~~~~~~~~~

n~~ 1. BASE TOPOGRAPHIC MAP PREPARED BY WALKER & ASSOCIATES,~~~~~~~~~~~~~~-------- E

c~~j 4. THE FOLLOWING C~All OMPOUND ARE INCLDDINTEANLT
~~i DINITROTOLUENE, AND NITR~~~~~~OBENZENE THSECOPUNS AYB

~~, REPORTED AS EITHER~~~A SVoos OR EXLOSIVES.N



1AUS-OA2F-1 Units IResult: ReferenceAU- 02Re tIRfrnc3SR Code AU-AF02UisResult. Referenc AUS-0A2F-0071 Units ReIt R-h oefeec0_- In Code .0-i Code
1Metars Metals
lAluminum MGIl(G F 15800 Metals

Arsenic MG/KG 8.7 hl~h5,h7 Aluminum MG/KG 6040 Aluminum IMGIKG 6 940
Arsenic MG/KG 8.7 111115117 ~~~~~~~~Arsenic MG/KG 2.6 h1111 Antimorry IMG/KG 0 .4T8 1h5

Barium MG/KG 128 IS Barium MG/KG 99.5 115 ArsenIc _ _ TMG/KGj 7.3 111115117
Carlcium MG/KG 0555 Boron MGIKG 2.9 el Barium MG/KGj 114 1-5

Calcium MGIKG 555 ~~~~~Calcium MG/KG 2900 bI Boron MGIKG 4.2 el
Chromium MG/KG 18.5 el,1-5 Chromium MG/KG 6.3 el115 Calcium _MG/l(G -3830 - bI
Cobalt MG/KG 4.8
Coppe~r MG/KG 13.1 ad Copper MG/KG 6 6 Chromium MG/KG 12.2 el, h5j

Iron MG/KG 9290 el Cobalt MG/KG 8.9IMG/KG 21300LedM/G 16CoprGKG 07
LeadLad GMG/KGCppe 19.510

Meagnsim MG/KG 2270 5 Magnesium MG/KG 1240 Iron MG/KG 18400 el
Magnesium 2270 ol ~~~~~Manganese MG/KG 104 el Lead MG/KG 18.6

manganese MG/KG 651 el Nickel MG/KG 7.1 115 Magnesium MG/KC 1440

Noasicke MG/KG 610. 1 Potassium MG/KG 695 Manganese MG/KG3 606 el
AUS-OA2F-OO1 Units ResIt: Reference Ptsim M/G 61___-senumMG/KG 0.2 e511 M4U cA,,. MGK 084 7li1f4

________________________________________ ~~~~~~~~~Selenium MG/KG 0.36 eSPE III ,,. ____ _GG______AUS-OA2F001 U 0-S n CdRodu GKG 38 d Silwr MG/KG 0,31 E_____N Nc~kel M/G 1 1
Metals VanaCoe odium MG/KG 3089 Thallium MG/KG 0.18 Potassium MGIKG 519

Vanadium ____ Vanadium MG/KG 16.7 Selenium MG/KG 0,93 e5,115
Aluminum MG/KG 75601 Zinc MG/KG 50.2i oM /G 4 Vanadium MG1KG____ 28___ ___2_

Arsenic MG/KG 7.1 hI,hS,117 /Zic GK 4Vnadu MG/KG 28.
Barium MG/KG 124 116 //Uis eut
Boron MG/KG 3 1 el// U-A2-0

.~.4~~a If.MG/KG 0.53 + ±/0 i
Calcium MG/KG 2550 bil //Mtl
Chromium MG/KG 14.1 elkS5
Cobalt MKIG/KG 8.fnimn G/G 06

Arsenic MG/KG 7.2 
Copper MG/KG 103 Barium MG/KG 101~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~BrimMIK 0Iron MG/KG 17800 el 

Lead MG/KG 21 7, tn1z 1 rth55S
ManeiufG-/KG -1780 d 4 t; tt kr18;
Mnaee MG/KG 526 ciCacumMGK 22

MG/KG 0, 8
Nickel MG/KG 16.3 hS CblMGG6

Ptsim MG/KG 66 oprM/G 2.
Selenium MG/KG 056_,15(j: %- '(i 1 M/G 90

Sil',er MG/KG 0,28 ___________________________________________________ Lead MG/KG 511~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-e d G/ G 1 

Vaaim MG/KG -24 1 MgsimG/G 10
i cM -G/KG 60 6_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ a g n s G K 1

______ Nokel MG/KG 14~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~NcelM/G 1
Potassium MG/KG 216-
Selenium MG/KG 0.91-

AuS-OA2F-O1O 0-6 In Code Vanadium MG/KG 23~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Vnaim GKG 2

Metals ZiB,%IA%>AMGK23%
Aluminum MG/KG 61201
Arsaenic MG/KG 4.91 114,h5117
B~a-riumMG/KG 87,61 16

Calcium MG/KG 1 3000 dbl F
Chromium MG/KG 8710l 11 0
Co~balt _MG/KG 5.8 __ _ GKI
QCope~r. MG/GKG 167
Iron MG/KG 13600 ei MGKI 10
Lead MG/KG 23,1 _________M/G, 1.

Magesim M/KG -1560 MGKG 7,
MagnseM/G 240 el Copper MG/KG 2.

_MG/______ ronMG/G 120
Nickel _ ~ KiY~ tMGIKG 0.08 h5i LaMGK10

potassium Magnesium MG/KG 1590~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Mgesu M/

Potassium MG/KG 497~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~otsim MGK 2
MG/KG e____h5 SeeimM/G 08

Other Parameters VaadumM/K 2,

TCC MG/KG 34200 dl Zinc LMGIKG 47.6~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Vaaiu GKG 2.

AuS-OA2F-o1 j UnitsResult; Reference IAUS-0A2F7-003 U-Nit Result: Reference

0-Sain Code Mtl0-n
Metals _____Aluminum MG/KG 4290 _____
Aluminum MG/KG 13400 _____ Antimony MG/KG -0.65 115 AlmnmM/G 81
Arsenic MFG/KG 8.5 111,115,17 Arsenic MG-/KG -7.1 111,15117 Arenc G/G .

BaimMG/KG 148 1 Barium MN4G/KG -7866
Beryllium MG/KG 0.61 _____<it! M/G 6 aimM/G 8.

Calcium MG/KG 3870 hi~~% GK 097 ~~rI acu
Chromium MG/KG 1. l15Calcium MG/KG 38100 bdl

Cobalt ~~~MG/KG 9A4_____ Chromium MfG-/KG 7,8 el,15, Cobalt MG/KG 8.2
Copper MG/KG 14 dlCbl M/G 5

M/G 200 -sssCpeMGG 15.8 d Copper MG/KG 1.
Tr- Copper MG/KG ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~rnMGK 80

Lead ~~~~IMG/IKG 15 8 _______ Lad G/G 7 
_________Iron MG/K-G 1530 c

Magnesium MG/KG 3670 dl Lead MG/1KG _31 4T dl 2
Manganese MG/KG 681 el MagnesiummMMGIGG14700 

.1 - __ I - Manganese 7WC~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~JK-G ~~Magnee M/K 0
Micerr MG/KG 0.0 eS Magesiumy MG/KG 170d

N~~~ckel ~~MG/KG 448 11bagnslGK 06c iklM/G1,
Potassiu MG/KG 5469 a l M5Ncerr MPG-/KG 00611Sum~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~aaim M/G2,

SeeimM/G 03 ~ SPotassium MWG/KG 63 l .
Sodium MG/KG 58,2SeeimM/G 03 5,5 

Vanadium MG/KG 32 ~~~~~~~~~~~~~~~~~~~~Seleniu MG/KG 0.26 -2
ZnMGK 4.1 Vanadium MG/KG 147

Silver MGIKG~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Auium M/G-90
7inc MGIKG 48 1 1 1471~~~~~~~~~~~~~~~~~~~~ M/K 

0. Barium MG/KG 142 115~~~~~~~~~~~~~~~~~~~~~anum M

0 1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

o Beryllium MG/KG 0.56 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.iŽ~~~~~~~~~.l~~~~~~~x5;lpy~~~~~~~~~~~~~~~~4 MG/KG], 29200~~~~~~~~~~~~~~~~~~OAF00 m ut GK

en _________ Magnesium MG/KG 3700~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~rmI GK' 6

Calc~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~um MG/KG 2620 , dl~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~GK .

AlChrminum MG/KG 1167 ci 1 agns GK 5
Cobalt c M -G/G 6. 4 hl~i h5}Ih71 F-2-10.0

0 Beryll*ium %,,MG/KG 100 PotasiumMG/K274
Lead MG/KG 13.9~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~edM/G 8.

U) Boron MG/KG I 1 el~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ eenu _ M/G 07
af C~~~~~~agneium MG/KG 2710 bl ~ lM ~ ___ GIC03

zvhoim GK 692 el, hr '0M'&ir 
Meoryl MGIKG 0,2 4 gO13MGKG-
Cloppe MG/KG 16.5 116

DR Lead MGIKG 13.9Potassium MG/KG 662 d
Soim~q e MG/KG 49.9 ______

Thallumy MG-/KG _0,6 -Dl AU-O2F0 Uit Rsut

Voanadium MG/KG 3 0.1 ______
'4 Z~~~~~~~~~~~~~~~~~~~~oinc MG/~KG I 47.6 9-Si

U) Antimony MG/KG 045~~~~~~~~~Taiiu MK b1 

MG/KG 47.8 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~M/G 6

Co MG/KG 596~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~lmnmMIG69
-J MG/KG 0.28~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~nioyM/G04

(9Asei MG/KG 407

Chroium MG/KG 53 6

CadiumMG/KG 592-

Magnesium MG/KG 1440

A Mercury MG/KG 0.05~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~CoprM/G3~

Lead MG/KGj 59.

Poannssiu MG/KG 403

0 

a4 MG/KG 1 3~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~le GK 
-J0 AUS-OA2F-OO6 Units Result: Reference MG/KG 99.4~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ZncMGK

I-id~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ nCd
-J 

0-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~lmnmM1G 67

Metals Metals B~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~arseicm MG/KG 68.6 11,15,1

Aluminum MG/KG 67120 Aluminum MG/KG 7760 Boron M/G 47c
o ~~~~~~~ ~ ~~~~~ ~~~~ ~~~~~~~~~~~~~~~~Arsenic MG/KG 85 hl,h5,117 Antimony MG/KG 0 66 135 Calcium MG/KG 3100 1:1
00 ~~~~~~ ~ ~~~~~~~Barium MG/KG 122 115 Arsenic MG/KG 9~7 e411,h15,h7 CrmuMGK122ek

Calcium MG/KG 11200 dl Barium MG/KG 714 Cobalt MG/I(G 5,1
Chromium MG/KG 40.4 el,115 S i( it f MGIKG 9.1 %R- g Copper MG/KG 19.5 bl,
Copper MG/KG 12.2 diaM/G 0.3tlj~t i~i MG/KG 23000 WWO5sb~e

o ~~~~ ~ ~~~~~~~~~~~~ ~~~~~~~~~~ ~ ~~~Iron MWG/KG 1-490 0 el Calcium MG/KG 58300 ol Lead MG/KG 41.7 tol
CIL ~~~~ ~ ~~~~~~~~Lead MG/KG 24.8 bl Chromium MG/KG 16.9 el,116 Mansu GK 70

Magnesium MG/KG 5670 dl ~~~~~~~~~~~~~~~~~~~Copper MG/KG 24.5 Ll Manganese MG/KG3 458 el
Manganese MG/KG I 8 23 el_______ MG/KG 28200 ' ¶ tMemcury (duplicate) MG/KG 0 06 e6

7; ~~~~~ ~~ ~~ ~~ ~ ~ ~ M/G 014~Lead MG/KG 33.3 al NiklM/G 1 1
4 ~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Nickel MG/KG 10.8 h1 Magnesium MG/KG 9720 at Potassium MG/KG 424
0- ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~Potassium MG/KG II458 Manganese MG/KG 082 el Selenium (duplicate) MG/KG 0.71 e5, 45

NOTES: M..K 0-7 . * IM "flt
G1 ~~~~~~~~~~~~~Selenium MG/KG 0.48 a5,kS = S MGK 0 't/ii VaaPuIGKG 2.

N 1 BASE TOPOGRAPHIC MAP PREPARED BY WALKER & ASSOCIATES, Silver _____ ________Viiadu m MG/KG I 20,3 Potassium MG/KG 523 Other Parameters
s FROM FLYOVER IN JANUARY 20~00 CONTOUR INTERVAL IS ONE FOOT. Zn _ __Slnu dpiae GK .3 e157CM/G300d

2. DAHDOUTLINES SHOW APOITELOCATIONS OF FORMER Zinc IMG/KG 652d

STRUCTURES AND/OR ROADS.

i3. DATA QUALIFIERS FOR ANALYTICAL RESULTS ARE NOT INDICATED.

a'REFER TO QCSR FOR DATA QUALIFIERS.



AUS-0A112l-007-SW-OO0 Units esl ScengExplos~~~~~~vesde

All xloI vsIJL N
Metals

Al~~ is t~~Z'rll bO/LI 981 %>Arkitk Mel$
Barium bUOILF4781 601

Bioro OIL01- 26 6
Caldium J011. 575t0 E
lle~ VO~t~ ,if~1 IJCL 1090 b3,e$eM~
Magnesium UOIL 19810 6
Mergerlss LUGIL 160
Potassium UGIL 27CI L'
Selenium bO/(3L -2 

Silve JO/L 1 ? 5,54111

D~l E KV E)185

Screening
AUSA2F-WDI-GW-OO~ Units Result Codes 

Volatile Organic Compounds

ors-1,2-Dchlomethens, bO/L 5

mamlvolatile Organic Compounds

Sxplosnves
All Explosivesb/L N
Metals
Alunninum UGbOL 191 NL
Barilum bO/L 48.8
Bo~ron - GL -4a9.9 -
CalCim bOJ/L 72760Q
Crmnmjum LFO/L -2.9 

iron T&7~~~~UGL 175 ___

magnesiun, LJGL 25=

Potasium, JO/1 1090

Other Pamameterm 
on udIPlerclorste UOL N iy C j3 ~~ Lj

All Exposivsb/

AlumInum UO/L-

Barium JGIOL

F 2 2i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Calcium JO/L 3
Copper bO/L -

Ma-gnesium bO/IL 

Manganese JG/L

PSrceorat UOIL

Sarium UO/IL 12
Cte alci m etr
Ib1$hnIra,

________ Magnesium U~~~~~~~~7CF~~h

4~~~~~~~~O F-2-1 0 F-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Magns

OA~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~2~~~~PtsimUY

0.~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
0~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~6P

(~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~0 ~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 2Alare.ui
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4-4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~oimO

to

CZ

LI)

De

IN

e-)

0 
-4~ ~ ~ ~~~7

0-

to4~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~M

ZI)
D

ID
C

CL

Of~ 1. BASE TOPOGRAPHIC MAP PREPARED BY WALKER& ASSOCIATES,
FROM FLYOVER IN JANUARY 2000. CONTOUR INTERVAL IS ONE FOOT.

2. DASHED OUTLINES SHOW APPROXIMATE LOCATIONS OF FORMER
STRUCTURES AND/OR ROADS.

N3. DATA QUALIFIERS FOR ANALYTICAL RESULTS ARE NOT INDICATED.
SIREFER TO QCSR FOR DATA QUALIFIERS.

CM4. THE FOLLOWING COMPOUNDS ARE INCLUDED IN THE ANALYTE
NLIST FOR BOTH SVOCs AND EXPLOSIVES: 2,4-DINITROTOLUENE, 2,6-
LuDINITROTOLUENE, AND NITROBENZENE. THESE COMPOUNDS MAY BE

REPORTED AS EITHER SVOCs OR EXPLOSIVES.
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SECTIONSIX Area 2P (AUS-OA2P

Area 2P was the Illinois Ordnance Plant (IOP) Primer Loading Line, and has been used as an
industrial facility since the 1950s. See the introduction to Section 3 for a general discussion of
Area 2 and its location. The location of Area 2P (AUS-OA2P) is shown in Figure 3-1, along with
the other sites in Area 2.

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 2P: AUS-0004 and AUS-O010. These original AUS OU sites have been incorporated into
the Area 2P site referred to as AUS-OA2P.

6.1 HISTORIC SEARCH INFORMATION

6.1.1 Site Description

Area 2P is an active industrial facility bounded on all four sides by a 6-foot (ft) chain link fence
with secured access. Entrance to the site is controlled by the tenant, now General Dynamics
Ordnance & Tactical Systems, Inc. (GDO&TS).

6.1.2 Operational History and Waste Characteristics

Area 2P at the TOP originally contained the 14 buildings shown on Figure 6-1.1 Since the end of
World War II, some buildings have been removed and others added.2 The current configuration
of Area 2P is shown on Figure 6-2.

Sherwin Williams Defense Corporation, under contract with the War Department (SWDC/War
Department), operated the Artillery Primer Loading Line during World War II, from 1942
through 1945.

Records indicate that Great Lakes Tenninal and Transport Inc. leased Building P-1-13 from 1951
to 1971 for the storage of chemicals.3 However, this building was moved to Area 7 and Great
Lakes leased it there, not in Area 2P.

In 1957, Olin Corporation (formerly Olin Mathieson Chemical Corporation) began leasing eight
buildings in Area 2P for a solid propellant plant and for gas generator research and development
and production.4' 5 Olin's ordnance manufacturing division was spun off to Primex Technologies,
Inc. (Primex) at the end of 1996. In January 2001, General Dynamics Corporation acquired
Primex. Primex became a wholly-owned subsidiary of General Dynamics and changed its name

' U.S. Army Corps of Engineers, 1944, War Department Facilities Inventor of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 6 (Plan No. 6544-101.12).
2 Changes in structure to the original layout of Area 2P were noted during the Phase I Site Assessment on April 13,
1998.
3 DOI 001069. Great Lakes Terminal & Transport, Crab Orchard National Wildlife Refuge NPL Site, First Set of
Information Requests, Answer to Question No. 5.
4 DOI 001199. Olin Corporation, Crab Orchard National Wildlife Refuge, Response of Olin to First Set of
Information Requests, Page 4.
5FWM 001076. Second Amendment of Lease, dated January 1957, Page 3.
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to General Dynamics Ordnance and Tactical Systems, Inc (hereafter referred to as GDO&TS).' 7

GDO&TS is the current tenant in Area 2P.'

Building numbers in Area 2P and the general building functions are listed in Table 6-1, along
with building operator/lessees over time. SWDC/War Department and Olin and its successors
were the principal occupants in this area. Their products and operations are discussed below in
greater detail.

6.1.2.1 Area 2P Products and Constituents

loP Products and Constituents

The first products in Area 2P were primers for artillery shells.9 Primers were constructed of inert
components such as cartridge brass, onion skin paper, percussion cup and beeswax. They also
contained ignitable components such as percussion compounds and black powder, which is made
up of potassium nitrate, sulfur, and charcoal.' 0 1'

Olin/Primex/GDO&TS Products and Constituents

In 1957 Olin began research and development (R&D) and some production of solid propellants
in Area 2P.'2 A small portion of Olin's work in the P area was developing ball powder propellant
which included materials such as nitroglycerin, plasticizers, and dioctyl phthalate.' 3 Initially, a
larger part of Olin's activity in Area 2P involved work in the field of gas generators which
included the use of ammonium nitrate with a ?dastic/rubber base.' 4 Olin was attempting to
develop ballistic modifiers for the gas generators. 5

The buildings originally occupied by Olin are shown in Table 6-1. Solid propellant R&D
activities involved the small scale mixing of solid propellants and their subsequent testing.
During the 1970s, Olin began ammunition production in Area 9 and the R&D for the
ammunition product lines was moved into Area 2P.16 The chemicals used during the R&D at
Area 2P are the same as the constituents listed in Table 3-4. Other chemicals used in Area 2P

6 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.
7Amendment 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.
8 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refue, Section 1, Table 1-3 of this
report.
9 NAR 000042. Illinois Ordnance Plant, 1943, Illinois Ordnance Plant, Historical Record, August 18 th, 1941 to
December 3 1s", 1942, Page 37.
I0 U.S. Army Corp of Engineers, 1993, Ordnance and Explosive Waste Archives Search Report for Former Illinois
Ordnance Plant Marion, Illinois, Project Number E05IL000203, Appendix D-12C, Page 510.
" Kohler, J. and R. Meyer, Explosives, VCH Publishers, 1993, page 33.
12 Deposition of John Miller, April 9, 1998, Pages 5, 6, & 33.
3 Deposition of John Miller, April 9, 1998, Pages 7-8.
4 Deposition of John Miller, April 9, 1998, Page 8.
5 Deposition of John Miller, April 9, 1998, Page 8.

16 Deposition of John Miller, April 9, 1998, Page 123 & 124.
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include degreasers"7 and solvents used in solid propellant production. Rudy Okolski, a former
Olin employee, reported that trichlorethylene (TCE) was the universal cleaning agent and that it
was dropped off everywhere in 55-gallon drums during 1964 through 1980.'"

A 1986 Olin map indicated explosive quantities and types in Area 2P buildings as well as the
classification of these explosives. Table 6-1 B summarizes the information from this map.

6.1.2.2 Area 2P Processes and Operations

Area 2P processes and operations are discussed on a building-by-building basis.

Building P-11

The processes SWDC/War Department used for the manufacture of primers in Area 2P, included
screening and blending of black powder, pelletizing, and component loading.' 9'20 During the IOP
era, Building P-1-1 was used as a Primer Loading Building. Black powder pellets from
Building P-I-O0 (Black Powder Pelleting Building) were loaded into primer cartridges that were
prepared in Building P- 1-3 (Primer Preparation Building).22 The primers were then sealed using
small amounts of beeswax and shellac, 3 and taken to Building P-i-2 (Primer Rest House) 24 for
temporary storage. Building P-1-1 contained eight loading rooms, each of which was
constructed using I-ft thick concrete walls to minimize damage from explosions.25

Olin's research and development activities began in laboratories at Buildings P-I-1 and P-Il 1.26

In 1975, Building P-1-1 contained engineering and development offices, labs and Pilot Scale
Manufacturing Activities.2 7' 2 8'29 It is likely that the Pilot Propellant Plant30 was relocated into
this building from Area 11 where it was previously located. Building P-1 -1 also contained
mixers that produced propellant mixes.31 It also contained propellant lathes, a sander, and a mill

17 Deposition of John Miller, April 9, 1998, Page 57.
18 Rudy Okolski, personal interview, June 30, 1999.
'9 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 1, Section 5, Page 6 (Plan No. 6544-101.12).
20 US. Army Corp of Engineers, 1993, Ordnance and Explosive Waste Archives Search Report for Former Illinois
Ordnance Plant Marion, Illinois, Project Number E051L000203, Appendix D-12C, Page 510.
21 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale,. Illinois, Part 1, Section 5, Page 6 (Plan No. 6544-101.12).
22 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 6 (Plan No. 6544-101.12).
23 U.S. Army Corp of Engineers, 1993, Ordnance and Explosive Waste Archives Search Report for Former Illinois
OrdnancePlantjMarion. Illinois, Project Number E051L000203 Appendix D-12C, Page 510.
24 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondal, Illinois, Part 1, Section 5, Page 6 (Plan No. 6544-101.12).
25 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I Section 8, Page 15.
26 Deposition of John Miller, April 9, 1998, Pages 17-18.
27 Paul Moore, personal interview, July 14, 1999.
28 PRI-002648. Olin, 1975 Safety Performance Technical Systems Operation, Marion, Illinois.
29 PRI-00506. Olin Matheson Chemical Corporation, Olin Matheson Chemical Corporation. Ordill Works. Marion
Illinois, Plant Building Director, March 1963, Page 5.
30 Richard Altekruse, personal interview, July 14, 1999.

PRI-006616. Olin, 1985 Air Source Inventory/OP/Marion/RC, dated October 7, 1985, Page 00008.
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32for the shaping of propellant grains. In 1985, the floor drain in the Ammonium

Nitrate/Propellant Granulation area was closed.33 This floor drain previously would have
received wash waters containing ammonium nitrate dust.34

A 1984 Olin receiving report listed "Copper Chromite Catalyst Powder" sent to P-i-1.3' By
1985, Olin was using hexane, ethyl alcohol, and acetone in this building.36

A sump was also located on the north side of Building P-1-1 (Figure 6-2).37 Two sinks in the
"Wet Lab" of this building discharged into this sumrp, 38 and therefore the sump probably
received miscellaneous chemicals, including solvents39. The standard sump cleaning procedure
was to discharge the fluids onto the ground surface in the area of the sump and to collect,
package, and transport for disposal all of the precipitated solids. By August 1985, a pump was
installed in the sump and a line to the sewer system was also installed, 4 0 probably so that the
sump would no longer need to be bailed onto the ground surface during cleaning.

In this building, explosives were blended with No. 2 fuel oil in preparation for transportation off
site. 41

Primex leased Building P-l-l from 1997 to 2001 for manufacturing purposes.4 2 GDO&TS is the
current tenant in this building.43

Building P-1-2

During the lOP operations, Building P-1-2 was used as a Primer Rest House.4 4 After the primers
were loaded and sealed in Building P-i-1 (Primer Loading Building), they were taken to
Building P-1-2 for temporary storage. They would be loaded onto trucks from this building, for
distribution.

32 PRI-006616. Olin, 1985 Air Source Inventory/OP/Marion/RC, dated October 7, 1985, Page 00008.
33 PRI-006598. Olin, Olin-Marion Wastewater Discharges/Sources: Group A, Status Report 11 November 1985.
34 PRI-016717. Olin, Wastewater Point Source Survey, Final Draft, 11 September 1984.
3 DPRA Document No. 0001 1216/PRI-012406. Olin, Marion, Illinois, Receiving Report for 1 pound of "Copper
Chromite Catalyst Powder" with a notation "sent to P-1-1 Attn: L. Markovitch), dated September 4, 1984.
36 PRI-006616. Olin, 1985 Air Source lnventorv/OP/MarionIRC, dated October 7, 1985, Page 00009.
37 PRI-0 16597 and PRI-0 16599. Attachments to Olin inter office memo entitled "Explosive Sumps," dated June 3,
1997
38 PRI-0 16715. Olin, Wastewater Point Source Survey, Final Draft, I1 September 1984.
39 Deposition of George T. Wisely, July 15, 1999, Pages 40-41.
40 PRI-016661. Olin-Marion Wastewater Discharges/Sources: Group A, Status Report 23 August 1985.
41 DOI-002499. Olin document, Attachment 2 of the Part A Application, Manufacturing Operations Description,
dated March 1987.
42 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between U.S.
Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I and 6.
43 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
44 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I, Section 5, Page 6 (Plan No. 6544-101.12).
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According to aerial photographic interpretation, P-1 -2 was removed from Area 2P before 195 1.45
According to Refuge personnel, P-1-2 was moved to "S-2-2"46 (likely Area 4). 1965 aerial
photographs indicate another building in this location; however, by 1993, this new building is
gone. 4 7 Olin likely used this building; however, its specific use was not determined.

Building P-1-3

During the IOP operation, Building P-1-3 was used as a Primer Preparation Building.4 8 Primer
cartridges were probably cleaned and prepared and percussion elements from Building P-1-4
(Percussion Element Service Building) loaded into the cases in Building P-1-3. 9 This building
contained four presses and one degreaser.50 The primer cartridges were taken from Building P-
1-3 to Building P-I-I (Primer Loading Building), for loading.

During Olin's tenure in Area 2P in 1977, Building P-1 -3 contained a Pressure Test Room.51 In
1975 this building had a gas generator machine shop, an x-ray lab, and a welding area (on the
east side of the building).5 '2 There was a quality control lab54 in the center of the building.5 5

According to Robert Myers, a former Olin truck driver and laborer, P-1-3 also housed a machine
shop where Olin filled 55-gallon drums full of scrap metal (metal turnings) that came off of the
lathes. Solvents and oils used in here were also put into the drums.56 Mr. Myers picked up waste
solvents and oils from this building, and P-1-1 1, and dumped them for burning.57

In 1975 gas generators were assembled on the west side of the building,58 for smaller production
contracts.59 According to Mr. John Miller, a former Olin chemist and manager, P-1-3 was used

45 1951 aerial photograph from the National Archives and Records Administration, College Park, Maryland (same
photograph used by Entech, Inc.).
46 Original lOP Plan No.6544-101.12, last revision June 30, 1942 with later notations added by Refuge personnel.
The notations recorded some information about leases, building uses, and buildings that were removed or
destroyed.
47 1965 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.).
48 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 6 (Plan No. 6544-101.12).
49 These processes are assumed to have been performed in building P- 1-3 due to the proximity of the solvent storage
building (P-1-13) and the percussion element service magazine (P-1-4). Therefore it is likely that solvent cleaning
of the brass cartridges was performed (with solvent from P- 1-13) and then percussion elements were loaded into the
primer cases.
3° U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 111, Section 2, Page 5.
5' PRI-006682. Olin inter office memo entitled "Safety Audit - P Area," dated July 13, 1977.
52 PRI-002648. Olin, 1975 Safey Performance Technical Systems Operation, Marion, Illinois.

3 Paul Moore, personal interview, on July 14, 1999.
54 PRI-00506. Olin Matheson Chemical Corporation, Olin Matheson Chemical Corporation, Ordill Works, Marion
Illinois, Plant Building Directory, March 1963, Page 5.
55 Paul Moore, personal interview, July 14, 1999.
56 Deposition of Robert Myers, April 10, 1998, Pages 47-48
57 Deposition of Robert Myers, April 10, 1998, Page 49.
58 PRI-002648. Olin, 1975 Safety Performance Technical Systems Operation, Marion, Illinois.
59 Deposition of John Miller, April 9, 1998, Pages 18-19.
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as a machine shop and as a loading area for contract gas generator work.60 George Wisely, a
former Olin chemist and manager, reported that Building P-1-3 housed a gas generator assembly
facility and that there was a "fairly large" degreaser, about 6 or 7 ft tall, in the building. This
was used in the gas generator manufacturing process, which involved bonding materials to
metals. The metals had to be very clean before bonding. He didn't know which solvent was
used with the degreaser, but "it comes to mind that it would have been a chlorinated solvent, but
I'm not for sure."6 1 Mr. Miller stated that Olin built gas generators for both the Minute Man and
the Polaris, as well as for parachutes and safety chutes for airplanes, and diesel engine starters.62

In 1973, Olin was using the following chemicals in Building P-1-3: nitroglycerin casting solvent,
double base propellant, and ammonium and potassium perchlorate propellant.6 3

There was a solvent storage shed near the northwest corner of the building.64 During the middle
to early 1980s (at least), Building P-1-3 was used as a research and development laboratory (also
as a metallurgical laboratory 1).66 As of 1986, this operation was connected to the sewer
system.67

During 1981, Building P-1-3 housed solvents and other chemicals such as methanol, toluene,
methyl ethyl ketone, Epirez 510 (resin), and triacetin. 6 8 In January 1982, there was an
ammonium nitrate spill in this building.6 9 By August 1982, Olin decided to paint the floor of this
building so to suppress the ammonium nitrate crystals that had formed on the floor.70 Olin
planned to use this building for hazardous waste storage;71 and at least by 1987, Olin was doing
so.72

According to a former employee, MOCA73 [4,4'-Methylenebis (2-chloreoaniline)] was also used
in this building.7 4

Primex leased Building P-1-3 from 1997 to 2001 for manufacturing purposes.7 ' Primex also used
this building (dock annex) as an area where hazardous wastes were accumulated on-site for less
than 90 days.76

60 Deposition of John Miller, April 9, 1998, Page 17.
61 Deposition of George Wisely, July 15, 1999, Page 38.
62 Deposition of John Miller, April 9, 1998, Page 17.
63 PRI-013438. Olin, Standard Operating Procedure. Scrapping of Hazardous Material, Building P-1-3, dated
November 6, 1973.
64 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
65 PRI-006599. Olin, Olin-Marion Wastewater Discharges/Sources: Group B. Status Report 11 November 1985.
66 PRI-0 16550. Olin, Olin-Marion Wastewater Discharges/Sources: Group B. Status Report I June 1987.
67 PRI-016535. Olin, Olin-Marion Wastewater Discharzes/Sources: GroupB. Status Report, dated December 30,
1986.
68 PR1-010601. Attachment to Olin inter office memo entitled "Liquid Materials," dated April 8, 1981.
69 PRI-Ol 6285. Olin inter office memo entitled "Magazines, Warehouses, and Incinerator/Retort Status," dated
January 11, 1982.
70 PRI-016272. Olin inter office memo entitled "Ammonium Nitrate on floor in P- 1 -3," dated August 12, 1982.
71 PRI-0 16272. Olin inter office memo entitled "Ammonium Nitrate on floor in P-1-3," dated August 12, 1982.
72 DOI 002502, DOI 002504, and DOI 002505. Winchester Ordnance Products, Hazardous Waste Facility Closure
Plan, Ordill Industrial Area. S.O.P. 90,356 Rev. G 3/87, pages 1, 3, and 4.
73 MOCA is a chemical associated with propellant manufacturing.
74 Paul Moore, personal interview, July 14, 1999.
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GDO&TS is the current tenant in this building.7 7

Building P-1-4

During the lOP operations, LOP Building P-1-4 was used as a Percussion Element Service
Building.78 Percussion elements were stored in this building until they were needed in Building
P- 1-3 (Primer Preparation Building).

According to Refuige personnel, Building P-1 -4, from Area 2P, was moved to the Booster Load
Line7 9 to the location between Building B-2-1 and B-2-2.80,81 Therefore, it is likely that former
Building P-1-4 is UMC Building B-2-3 (refer to Section 3). This move took place sometime
between 1951 and 1960.82

Building P-1-42 later occupied the same location as former Building P-1-4 but aerial
photographic interpretation was unable to determine when this occurred. See later discussion for
Building P-1-42.

Building P-1-5 (Building P-1-81)

During the TOP era, Building P-1-5 was used as a Black Powder Service Magazine.8 3 Black
powder would be delivered to this magazine via truck, for storage prior to transporting it to
Building P-1 -6 (Black Powder Screening Building) for screening.

Several added buildings in the north end of Area 2P were used for solid propellant operations.
Olin Building P-1 -81 was used for propellant grain casting. 8 4' 85 This building was either rebuilt
or restored sometime after 1980. The area this building was located in (the northern portion of

75 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between U.S.
Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148. Marion, Illinois 62959, Pages 1 and 6.
76 DPRA Document No. 00015017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures. Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996, Page 12.
77 Industrial Tenant Roster- March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
78 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section S, Page 6 (Plan No. 6544-101.12).
79 Original IOP Plan No.6544-101.12, last revision June 30, 1942 with later notations added by Refuge personnel.
The notations recorded some information about leases, building uses, and buildings that were removed or
destroyed.
80 Original IOP Plan No.6544-101.34, last revision, December 9, 1945 with later notations added by Refuge
personnel. The notations recorded some information about leases, building uses, and buildings that were removed or
destroyed.
8' Undated USFWS map of Area 2-B with notations added by Refuge personnel. The notations recorded some
information about leases, building uses, and buildings that were removed or destroyed.
82 1951 aerial photograph from the National Archives and Records Administration, College Park, Maryland; and,
1960 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.).
83 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part !, Section 5, Page 6 (Plan No. 6544-101.12).
84 PRI-010182. Attachment to Olin inter office memo entitled "P-1-84," dated April 26, 1988.
85 Note: Building P-1-81 is in the same location as the former lOP black powder service magazine building P-1-5.
See Figure 6-1 and Figure 6-2 for details.
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Area 2P) was abandoned from sometime between 1960 and 1965 through at least 1980.86 This
northern portion of Area 2P was restored to use sometime after 198087 and Building P-1-81 is
currently being used by Olin's successor (GDO&TS).

Building P-1-6 (Building P-1-83)

During the IOP, Building P-1-6 was used as a Black Powder Screening Building.8 8 Black
powder screening took place in Building P-1-6, and then the black powder was moved to
Building P-1-7 (Black Powder Rest House) for temporary storage prior to drying. 89 Building P-
1-6 contained a screening room (which contained a black powder sifter), 90,91 a screening charge
room and a powder rest room, each of which were constructed using 1-ft thick concrete walls to
minimize damage from explosions. 92

Olin reportedly used this building (or a different building at the same location), which they
designated Building P-1-83, as a Utility Building. 93 This building was either rebuilt or restored
sometime after 1980.94 This northern portion of Area 2P was restored to use sometime after
1980,95 Building P-1-83 is currently being used by Olin's successor.

In 1988, Olin proposed to use Building P-1-83 for dispensing TMETN and TEGDN. 96 They
also intended to use Building P-1-83 for large-scale synthesis of an energetic polymer which
involved chemicals such as diethylene glycol and dicyanoethyl-diamino-propane. 7

Primex leased Building P-1-83 from 1997 to 2001 for cold storage.98 Primex also used this
building as an area where hazardous wastes were accumulated on-site for less than 90 days.9 9

GDO&TS is the current tenant in this building.'00

56 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuige. Marion, Illinois, Figure 12. The Entech reports analyze historic aerial overflight photographs of
industrial areas at the Refuge, from 1943 to 1993 (except in Area 2, which was analyzed from 1960-1993). 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).
87 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion. Illinois, Page 7.
88 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 6 (Plan No. 6544-101.12).
89 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 6 (Plan No. 6544-101.12).
90 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part Ill, Section 2, Page 5.
9' U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part III, Section 1, Page 10.
92 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 8, Page 17.
93 PRI-010182. Attachment to Olin inter office memo entitled "P-1-84," dated April 26, 1988.
94 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion. Illinois, Page 6 and Figure 12.
95 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion. Illinois, Page 7.
96 PRI-010177. Olin inter office memo entitled "P Area Storage Facilities," dated March 10, 1988.
97 PRI-0 I10185 - PRI-0 10186. Olin inter office memo entitled "Energetic Polymer Synthesis," and attached notes,
dated May 11, 1988.
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Building P-1-7

During the IOP operations, Building P-1-7 was used as a Black Powder Rest House.10' The
black powder was probably moved from Building P-I -6 (Black Powder Screening Building) to
Building P-1-7 for temporary storage prior to drying in Building P-1-8 (Black Powder Dry
House). 02

Olin reportedly used Building P-1-7 for "H.E. Ammo" (high explosive ammunition).' 0 3 In 1985,
Olin likely housed up to 190 pounds of projectiles and cartridges in this building.' 0 4

Primex leased Building P-1-7 from 1997 to 2001 for cold storage."' 5 GDO&TS is the current
tenant in this building.106

Building P*1-8

During the TOP era, Building P-1-8 was used as a Black Powder Dry House. 107 After the black
powder was screened in Building P-1-6 (Black Powder Screening Building) and temporarily
stored in Building P-1-7 (Black Powder Rest House), it was probably transported to Building P-
1-8 for drying. Building P-1-8 contained three "rest" rooms, each of which was constructed
using 1-ft thick concrete walls to minimize damage from explosions.' 08 This building also
contained a black powder dryer.109 After drying, it was probably transported to Building P-I-I 0
(Black Powder Pelleting Building) for pelletizing.

98 DPRA Document No. 00007524. Buildingand Igloo Lease Contract No. 14-16-0003-96-579 b and between U.S.
Fish and Wildlife Service and PRIMEX Technologies, Inc.. 8820 Route 148. Marion, Illinois 62959, Pages I and 7.
99 DPRA Document No. 00015017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures, Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996, Page 12.

Industrial Tenant Roster- March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
'1' U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 6 (Plan No. 6544-101.12).
102 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section S, Page 6 (Plan No. 6544-101.12).
103 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source inventory & Regulation
Review/Recommendations," dated October 9, 1985.
104 DPRA Document No. C002161. Olin Ordnance Products, O-D Man P Area, Drawing No. 6030125, dated May
21, 1985.
05 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc.. 8820 Route 148, Marion. Illinois 62959, Pages I
and 6.
106 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
107 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 6 (Plan No. 6544-101.12).
108 DPRA Document No. COO 1262. Illinois Ordnance Plant Drawing entitled "Black Powder Dry House, Bldg P-l-
8, Artillery Primer Line, Plans, Elevations, Sections & Details, Plan No. 200.88, dated November 7, 1941.
109 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 111, Section 2, Page 5.
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Olin reportedly used Building P-1 -8 for storage of chemicals.l l 1 l l According to Paul Moore, a
former Olin employee, the following materials were stored in either Building P-1-8 or P-1-9:
epalm, DTA 2 , epoxy mixes, MOCA, and adaprene.13 According to Mr. Moore, these two
buildings may have contained solvents, but this was not the primary solvent storage area for the
P area.

Primex leased Building P-1-8 from 1997 to 2001 for cold storage."4 GDO&TS is the current
tenant in this building."5

Building P-1-9

During the IOP era, Building P-l-9 was used as a Fan House."16 It is assumed that this building
was used in conjunction with Building P-1-8 (Black Powder Dry House) for drying the screened
black powder.

Olin reportedly used Building P-1-9 for "Primed Cases Squibs."' 7 "' 18 As described under
Building P-1 -8, Olin also reportedly used Building P- 1-9 for chemical storage and possibly some
solvent storage.

According to Rudy Okolski, propellant was spread on the landscaped areas located between
Buildings P-1-9 and P-i-10. He reported that it caught fire sometime in the mid-1970s.11

Primex leased Building P-1-9 from 1997 to 2001 for cold storage.' 20 GDO&TS is the current
tenant in this building.'2 '

1 10 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
all OPRA Document No. C002161. Olin Ordnance Products, Q-D Map P Area, Drawing No. 6030125, dated May
21, 1985.
1

1 2 No information was found regarding the definition of this acronym.
113 Paul Moore, personal interview, July 14, 1999.
114 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 6.
115 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
1

1 6 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part 1, Section 5, Page 6 (Plan No. 6544-101.12).
117 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
118 DPRA Document No. C002161. Olin Ordnance Products, O-D Map P Area. Drawing No. 6030125, dated May
21, 1985.
"9 Rudy Okolski, personal interview, June 30, 1999.
12 0 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148. Marion, Illinois 62959, Pages I
and 6.
121 Industrial Tenant Roster -March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
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Building P-1-10

During the IOP era, Building P-l-10 was used as a Black Powder Pelleting Building.' 22 After
the powder was dried in Building P-1 -8 (Black Powder Dry House), it was pelletized in Building
P-l-10. This building was a long compartmentalized building with three pellet pressing areas
and pelleting presses' 23",2 4 that were separated by 1-ft thick concrete walls' 25 for explosion
control. Black powder pellets were made by compressing the black powder into shape using
press machines. From this building, they were probably transported to the Primer Loading
Building (Building P-I -1) for loading into primer cartridges.

Olin research and development activities in Area 2P included testing products. Building P-1-10
was reported by Olin to be a Ballistic Test Building.'26 ",2 7 A former employee reported that
Building P-l-10 was the test range building (a firing range for gas generators). 28 John Miller
also stated that a building on the west side of the P Area (likely P-I -10) was used as a test area
for firing gas generators.' 29

During the middle 1970s, all product testing was transferred to Olin property located off the
Refuge in Energy, Illinois."o3 3 At that time Building P-1-10 changed from a research and
development testing facility to a pressing facility for the production of ammunition products that
were being introduced at Olin's facility, 2 specifically the 20 mm MPT-SD (XM940) and the 25
mm PCB projectiles.' 33"134

By 1985, Building P-i -10 also housed a research and development operation associated with the
loading of depleted uranium (DU) ammunition for the Navy.' 35 Also by the 1980s, the
equipment in Building P- 1-10 included a degreaser for metal cleaning.136 The degreasing solvent
was reported as "trichlorethane"'137 at one time, and "GENESOLV 5535," 138 at another.

122 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 6 (Plan No. 6544-101.12).
123 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 111, Section 2, Page 5.
124 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part III, Section 1, Page 9.
125 DPRA Document No. CO01509. Illinois Ordnance Plant Drawing entitled "Black Powder Pelleting Bldg, Bldg
P-I-10, Artillery Primer Line, Elevations, Sections & Details, Plan No. 6544-205.43, dated January 29, 1942.
126 PRI-00506. Olin Matheson Chemical Corporation, Olin Matheson Chemical CorporationOrdill WorksMarion
Illinois, Plant Building Directory, March 1963, Page 5.
127 PRI-008156. Olin inter office memo entitled "Marion Loss Prevention Audit, December 5-7, 1972," dated
January 10, 1973.
128 Paul Moore, personal interview, July 14, 1999.
129 Deposition of John Miller, April 9, 1998, Page 19.
130 Deposition of John Miller, April 9, 1998, Page 143.
131 Rudy Okolski, personal interview, June 30, 1999.
132 Deposition of John Miller, April 9, 1998, Page 19.

33 PRI-009822. Olin, Standard Operating Procedure, S.O.P. No. 8309001, Pressing Trace Mix, Page 1.
134 PRI-008533. Olin inter office memo entitled "August, 1987 Hi-Lite Report," dated August 27, 1987.
135 Deposition of John Miller, April 9, 1998, Pages 146-151.
136 PRI-013783. Olin, Standard OperatingProcedure&s S.O.P. Number 90270. Operation of Vapor Degreaser -
Building P- I -l0, Page 1.
137 PRI-006617. Olin, 1985 Air Source InventorvyOP/Marion/RC, dated October 7, 1985, Page 00009.
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Primex leased Building P-1-10 from 1997 to 2001 for manufacturing purposes.' 3 9 GDO&TS is
the current tenant in this building.'40

P-1-10A

Building P-1-1OA was located adjacent to the south of Building P-1-10.141 According to aerial
photographic interpretation, P-1-1OA first appears on site sometime between 1971 and 1980142
(during Olin's tenure in Area 2P). Olin likely used this building. No other information was found
regarding this building.

Building P-1-11

During the IOP era, Building P-I-I1 was used as a Change House.'43 Wash waters from this
building may have contained explosives/organic solvent residues. Wash waters from this
building either drained into the sewer system or into drainage ditches that were located nearby
the building.

Olin's research engineering and development activities began in offices and laboratories at
Buildings P-I-I1 and P-1-1; a hazards testing laboratory was located upstairs in Building P-I-I 1
after the chemical laboratory moved out. 44'14' Research and development activities also
included testing of the products. A hazards testing lab was set up in the upstairs portion of
Building P-I-I 1.146,147 An office was set up in the downstairs portion of this building. In 1963,
administration as well as a lab was present in this building.'4 8

*By 1973 and 1974, Building P-1-11 contained hazardous materials/wastes such as ball
powder,'4 9 ammonium nitrate propellant, nitroglycerin casting solvent, double base propellant,

"3 PRI-013783. Olin, Standard Operating Procedures, S.O.P. Number 90270, Operation of Vapor Degreaser -
Building P-l-10, Page 1.
1'9 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 6.
140 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
14" Original IOP Plan No.6544-101.12, last revision June 30, 1942 with later notations added by Refuge personnel.
The notations recorded some information about leases, building uses, and buildings that were removed or
destroyed.
142 1971 and 1980 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.).

U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 6 (Plan No. 6544-101.12).
144 PRI-002648. Olin, 1975 Safety Performance Technical Systems Operation, Marion, Illinois.
145 John Miller Deposition, April 9, 1998, Pages 17-19.
146 John Miller Deposition, April 9, 1998, Pages 17,18.
147 Deposition of George T. Wisely, July 15, 19999, Page 43.
14

8 PRI-00506. Olin Matheson Chemical Corporation, Olin Matheson Chemical CoWoration Ordill Works, Marion
Illinois, Plant Building Directory, March 1963, Page 5.
149 PRI-013356. Olin, Standard Operating Procedure, S.O.P. No. 90,177. Operation of Incinerator, Disposal of Scrap
Explosives.
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ammonium and potassium perchlorate propellant, pyrotechnic and flare products, solvents, and
gas generators. 15

Robert Myers stated that he picked up waste solvents and oils from this building, and P-1-11, and
dumped them for burning. 5

Primex leased Building P-I-Il from 1997 to 2001 for cold storage.'52 GDO&TS is the current
tenant in this building.' 53

Building P-1-12

During the IOP era, Building P-1-12 was used as a Timekeepers Building for Area 2P.154

Olin later used this building as a Guard Office. 155 Primex leased Building P-I-12 from 1997 to
2001 for manufacturing purposes.'56 GDO&TS is the current tenant in this building."57

Building P-1-13

During the IOP era, Building P-1-13 was used as a Solvent Storage Building.'5 8 This building
was used in association with Building P-1-3 (Primer Preparation Building). It was not
determined what types of solvents were stored in this building. It is likely a chemical laboratory
was located in this building sometime during Olin's tenure. 1 59

160,161,162 6
This building was apparently re-located to Area 71 ' sometime between 1943 and 1951.163
Refer to the discussion in Section 11 (Area 7) for more information about this building and its
tenants.

t"o PRI-013455. Olin, Standard Operating Procedure. S.O.P. No. 90,164. Scrapping of Hazardous Material - Bldg
P-I-li, Page 4.
"' Deposition of Robert Myers, April 10, 1998, Page 49.
152 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148. Marion. Illinois 62959, Pages I
and 6.
1"3 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
15 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part 1, Section 5, Page 6 (Plan No. 6544-101.12).
155 PRI-00506. Olin Matheson Chemical Corporation, Olin Matheson Chemical Corporation, Ordill Works, Marion
Illinois, Plant Building Directory, March 1963, Page 5.
156 DPRA Document No. 00007524. Buildiniand Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc.. 8820 Route 148, Marion, Illinois 62959, Pages I
and 7.
157 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
158 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I, Section 5, Page 6 (Plan No. 6544-101.12).
159 John Miller Deposition, April 9, 1998, Page 17.
1
6 0 DPRA Document No. 00006467. List of Areas, Army Building Numbers, Leased Square Ft, and Refuge Square

Ft; undated.
161 DPRA Document No. 00006449. Annual Cost CY 1975, dated April 20, 1976.
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Building P-1-14

During the IOP era, Building P-1-14 was used as a Boiler House for Area 2P.164 This boiler
house used coal-fired boilers according to the original IOP plans for this building.165 These plans
may have been modified, or a fuel oil underground storage tank (UST) may have later been
added later near this building since an October 1981 USFWS contract 166 was found that provided
for the removal of a UST from near this building. No closure report was found associated with
this reported UST, nor is it known as to whether any contamination was associated with the
removal. An area of surficial discoloration, which may be associated with fuel (i.e. coal or oil)
loading activities for the boiler house, was observed in the 1943 aerial photographs along the
west side of the building. 167 This surficial discoloration was still present in 195 1.68

Olin also used this building, presumably as a boiler house. By 1960, there was a small
fill/scarred area observed in the aerial photographs, along the outer, southeastern edge of the road
that loops around the building.169 In 1963, Olin was still using this boiler house.'7 0 By 1965, the
area of scarring had expanded and it appeared that the scarred area was the result of a liquid
release.' 71 There appeared to be a small body of liquid along the western portion of the scar.172

By 1971, there was some possible surficial scarring observed to the south of the boiler house; by
1980 it appeared as if the boiler house was no longer in use. 173

A 1980 Olin document'7 4 indicates 30 empty 30-gallon boiler treatment chemical solution drums
were being stored outside the boiler house. These drums contained solutions of monosodium
phosphate, caustic soda (NaOH), sodium sulfite, sodium meta bisulfite, and cyclo hexylamine
solution. The drums were to be drained completely and then rinsed, and the rinse water was to
be poured on the ground sloping away from the boiler house.

162 Original lOP Plan No.6544-101.12, last revision June 30, 1942 with later notations added by Refuge personnel,
The notations recorded some information about leases, building uses, and buildings that were removed or destroyed.

1943 and 1951 aerial photographs from the National Archives and Records Administration, College Park,
Maryland (same photographs used by Entech, Inc.).
164 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 6 (Plan No. 6544-101.12).
165 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale. Illinois, Part I, Section 8, Page 22.
166 U.S, FWS Contract No. 14-16-0003-81-126.
167 Entech, Inc. 1999. Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites - AUS OU,
Crab Orchard National Wildlife Refuge, Marion, Illinois.
168 Entech, Inc. 1999. Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites - AUS OU.
C7rab Orchard National Wildlife Refuge, Marion, Illinois.
169 Entech, Inc. 1999. Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites - AUS OU,
Crab Orchard National Wildlife Refuges Marion, Illinois.
17 0 PRI-00506. Olin Matheson Chemical Corporation, Olin Matheson Chemical Corporation, Ordill Works, Marion
Illinois, Plant Building Directory, March 1963, Page 5.
171 Entech, Inc. 1999. Historical Aerial Photographic Analysis Inventory of Potential Disposal Sites - AUS OU.
Crab Orchard National Wildlife Refuge. Marion. Illinois.
172 Entech, Inc. 1999. Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites - AUS OU,
Crab Orchard National Wildlife Refuges Marion, Illinois.
1"' Entech, Inc. 1999. Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites - AUS OU,
Crab Orchard National Wildlife Refuge Marion, Illinois.
174 PRI-016222. Olin inter office memo entitled "Empty Boiler Treatment Drums," dated April 1, 1980.
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The boiler house in Area 2P burned down in June l984.'71

In 1977, Olin reported that the 'fuel oil USTs" at the "IP" Area Boiler House, still contained fuel
oil.'76 It is possible that Olin installed these USTs since they were not part of the original IOP
plans for Building P- 1-14. The locations of these USTs were not determined. Olin had boilers
in at least two other buildings (P-1-48 and P-1-54) so the USTs may have been installed at one of
those buildings.

Boilers used by Olin were reportedly blown down to the ground surface daily.177 Heavy metals
contamination is possible in the area of the boiler blow-down. Six chemicals or materials were
periodically added by Olin to the water in the boilers: phosphate, alkaline solution, sulphite,
ammonia, zeolite and salt brine.'78

Building P-1-15

Building P- 1-15 was built sometime prior to 1965 as observed in the aerial photographs. 179

Olin used ovens in Building P- 1-15 for drying propellant grains.' 80' 18 1 This building may have
also been used for "Weather Mod. Manufacturing."' 82 In 1987, Olin used this building for R&D
of explosives. 18 3

Primex leased Building P-l-15 from 1997 to 2001 for cold storage.' 8 4 GDO&TS is the current
tenant in this building. 8

Building P-1-16

Building P- 1-16' 86 was built sometime prior to 1965,'187and was located northeast of Building P-
1-1 1. At another time, P-1-16 was located north of Building P-1-4 (later known as P-l-42).'88

175 PRI-002072. Olin, Releases/Spills Incident/Notification Forms, dated June 14, 1984.
176 PRI-00523. Olin, Letter to Wayne Adams at Fish & Wildlife Service regarding Olin continuing to maintain
storage of fuel oil in underground tanks at "P" Area Boiler House, dated November 7, 1977.
177 PRI-0 16298. Olin inter office memo entitled "Water Discharges," dated February 12, 1982.
178 PRI-0 16299. Olin inter office memo entitled "Water Discharges," dated February 12, 1982.
179 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 12.
180 PRI-006617. Olin, 1985 Air Source Inventory/OP/Marion/RC, dated October 7, 1985, Page 00009.
181 PRI-00506. Olin Matheson Chemical Corporation, Olin Matheson Chemical Corporation. Ordill Works, Marion
Illinois, Plant BuildingjDirector, March 1963, Page 5.
'12 PRI-002648. Olin, 1975 Safety Performance Technical Systems Operation, Marion, Illinois.
183 PRI-0 17483. Olin, Attachment 1, Facility Description to NESHAP Notification.
184 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148L Marion Illinois 62959, Pages I
and 7.
185 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
186 PRI-016721. Olin Corporation, Wastewater Point Source Survey Report, Final Draft, 11 September 1984, Fig. 1.
187 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion. Illinois, Figure 12.
"" Original IOP Plan No.6544-101.12, last revision June 30, 1942 with later notations added by Refuge personnel.
The notations recorded some information about leases, building uses, and buildings that were removed or
destroyed.

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 6-1 5



SFETIONSIX Area 2P oweUS-OA2P
Aerial photographic interpretation was unable to determine when it appeared at this location. It
is no longer on site in either location.

Building P-1-17 and P-1-18

Buildings P-1-17 and P-1-18 were located north of Building P-1-3.l89 Currently these locations
house Buildings P-1 -47 and P-1-48, respectively. No other information was found regarding P-
1-17 and P-1-18.

Building P-1-19

Building P-1-19 was located just west of Building P-I-I0190 in the current location of Building
P-1-43. No other information was found regarding this building.

Building P-1-20

Sometime between 1965 and 1971, Building P-1-20 was located north of Building P--1i-5. 91" 92

At another time, P-1-20 was located just north and almost adjacent to Building P-_-10.193 It is no
longer on site in either of these locations.

Building P-1-23

Buildinu P-1-23 was built sometime between 1965 and 1971.' 94 Olin used this building as an
''oven." 95

Building P-1-25

Building P-1-25 was built sometime after 1965196 and was located approximately 180 ft
southeast of Building P- 1-3. 197

189 Original IOP Plan No.6544-101.12, last revision June 30, 1942 with later notations added by Refuge personnel.
The notations recorded some information about leases, building uses, and buildings that were removed or
destroyed.
190 Original IOP Plan No.6544-101.12, last revision June 30, 1942 with later notations added by Refuge personnel.
The notations recorded some information about leases, building uses, and buildings that were removed or
destroyed.
191 PRI-0 1672 1. Olin Corporation, Wastewater Point Source Survey Report. Final Draft. I I September 1984, Fig. l.
192 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion. Illinois, Figure 12.
'9' Original IOP Plan No.6544-101.12, last revision June 30, 1942 with later notations added by Refuge personnel.
The notations recorded some information about leases, building uses, and buildings that were removed or
destroyed.
194 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois. Figure 12.
195 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
196 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 12.
197 PRI-002633. Map of I Area included as an attachment to Olin document entitled 1975 Safety Performance,
Technical Systems Operation, Marion, Illinois.
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At least during the 1970s, Olin Building P-1 -25 was used as a Scrap Storage Magazine for Class
7 propellant (from Building P-1-3), igniter scrap, and ammonium nitrate propellant grains.198,199

In 1977, this magazine reportedly housed canisters of hydrogen fluoride and cyanogen and one
unidentified bottle.200

Building P-1-26

Building P-1-26 was built sometime after 1965201 and was located approximately 180 ft
southeast of Building P-1 -3.22

At least during the 1970s, Olin Building P-1-26 was used as a Scrap Storage Magazine for
igniter scrap and ammonium nitrate propellant grains. 2 03

Building P-1-27 (Building P-1-76)

Olin Building P-1-272 04 was built sometime after 1965.205

Olin later replaced this building with Building P-1-76. Olin began using Building P-1-76 as a
206,207,208storage building for incendiary mixes in October 1984. In 1997 Primex assumed all of

Olin's leases and leased this building until 2001 for cold storage.209 GDO&TS is the current
tenant in this building.2 10

198 PRI-002775. Olin Corporation, Standard Operating Procedures, Mixers in Building P-I-I, Page 3.
199 PRI-0 13438 - PRI-013439. Olin, Standard Operating Procedure, Scrapping of Hazardous Material - Bldg. P-1-3,
S.O.P. No. 90,168, dated November 6, 1973.
200 PRI-006672. Olin inter office memo entitled "P Area Safety Audit, 13 October 1977," dated October 18, 1977,
Page 2.
201 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 12.
202 PRI-002633. Map of I Area included as an attachment to Olin document entitled 1975 Safety Perfornance.
Technical Systems Operation, Marion, Illinois.
203 PRI-01 3438- PRI-0 13439. Olin, Standard Operating Procedure, Scrapping of Hazardous Material - Bldg. P-1-3,
S.O.P. No. 90,168, dated November 6, 1973.
204 PRI-0 16721. Olin Corporation, Wastewater Point Source Survey Report, Final Draft, I I September 1984, Fig. 1.
205 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 12.
206 DOI 001733. Olin, Building Usage, Lease #14-19-008-2675, July-September 1984.
207 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
208 DPRA Document No. C002161. Olin Ordnance Products, Q-D Map P Area, Drawing No. 6030125, dated May
21, 1985.
209 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148. Marion, Illinois 62959, Pages 1,
7, and 10.
210 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refupe, Section 1, Table 1-3 of this
report.

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 6-17



SECTIONSIX Area 2P (AUS-OA2PJ

Buildings P-1-28 through P-1-36

211Buildings P-1-28 through P-1-36 were built sometime before 1965.

A 1975 Olin document2 12 indicates that there were two parallel east-west rows of similar
buildings located south of P-1-49, P-1-10, P-1-53, and the Equipment Building. Building P-1-28
was the westernmost building in the northern row of buildings (P-1-29, -30, -31, and -32). The
southern row consisted of Buildings P-1-33, -34, -35, and -36). The use of the buildings was not
determined, and they are no longer present. These buildings were removed sometime between
1980 and 1993.213

Building P-1-38

Building P-1-38214 was built sometime between 1965 and 1971.215 Olin's use of this building
was not determined. This building was removed sometime between 1980 and 1993.216

Building P-1-42

217Building P-1-42 was in the location of former Building P-1-4. 1 Aerial photographic
interpretation was unable to determine when P-1-42 originally appeared on site. Primex leased
Building P-1-42 from 1997 to 2001 for cold storage.21 GDO&TS is the current tenant in this
building.2 19

Building P-1-43
220Building P-1-43 was built sometime prior to 1965. Olin leased this building at sometime prior

to 1980.221 Olin used this building as a compressor house.222

21! PRI-002633. Map of I Area included as an attachment to Olin document entitled 1975 Safety Performance,
Technical Systems Operation. Marion, Illinois.
212 PRI-002633. Map of I Area included as an attachment to Olin document entitled 1975 Safety Performance,
Technical Systems Operation. Marion. Illinois.
213 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.).
214 PRI-0 16721. Olin Corporation, Wastewater Point Source Survey Report, Final Draft, 11 September 1984, Fig. 1.
215 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion.lllinois, Figure 12.
216 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.).
217 Original IOP Plan No.6544-101.12, last revision June 30, 1942 with later notations added by Refuge personnel.
The notations recorded some information about leases, building uses, and buildings that were removed or
destroyed.
218 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148. Marion. Illinois 62959, Pages I
and 7.
219 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
22 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 12.

U R S This Final PA/Si Report is identical to the "Draft-Final" Report issued in September 2001. 6- 1 8
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Primex leased Building P-1-43 from 1997 to 2001 for cold storage.223 GDO&TS is the current
tenant in this building. 24

Building P-1-44

Building P-1-44 was built sometime after 1965.225

A 1975 Olin document226 indicates Building P-1-44 was located next to (and possibly attached
to) Building P-1 -43. This building was removed sometime between 1975 and 1980.227

Buildings P-1-45 and P-1-47

Buildings P-1-45 and P-1-47 were built sometime prior to 1965.228 In 1985, Olin likely housed
igniter material in Building P-1-45.229 No other information was found regarding these buildings.

Building P-1-48

Building P- 1-48 was built sometime prior to 1965.23O Building P-1 -48 was not one of the original
lOP buildings. Olin used this building, which contained a boiler.23'

Building P-1-49

Building P-1-49 was not one of the original IOP buildings. It was built sometime between 1965
and 1971. In 1985, Olin likely used this building for storage of inert metal parts.233

221 DPRA Document No. 00014205. Olin, Rental Adjustment Thru 31 August 1980, Lease Contract No. 14-19-008-
2675 and 14-16-0003-12613U. dated August 8, 1980, Page 5.
222 DPRA Document No. C002161. Olin Ordnance Products, Q-D Map P Area, Drawing No. 6030125, dated May
21, 1985.
223 DPRA Document No. 00007524. Buildin and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 7.
224 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
221 PRI-002633. Map of I Area included as an attachment to Olin document entitled 1975 Safety Performance,
Technical Systems Operation, Marion, Illinois.
226 PRI-002633. Map of I Area included as an attachment to Olin document entitled 1975 Safety Performance,
Technical Systems Operation, Marion, Illinois.
227 1980 aerial photograph from the U.S. Department of Agriculture, Agricultural Stabilization and Conservation
Service, Aerial Photography Field Office, Salt Lake City, Utah (same photograph used by Entech, Inc.).
228 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 12.
229 DPRA Document No. C002161. Olin Ordnance Products, Q-D Map P Area, Drawing No. 6030125, dated May
21, 1985.
230 Entech, Inc., 1999, Site Specific ReRort on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 12.
231 PRI-002648. Olin, 1975 Safety Performance Technical Systems Operation. Marion. Illinois.
232 Entech, Inc., 1999, Site Specific Report on Area 2 at the Forner Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion. Illinois, Figure 12.
233 DPRA Document No. C002161. Olin Ordnance Products, O-D Map P Area, Drawing No.6030125, dated May
21, 1985.
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Primex leased Building P-1-49 from 1997 to 2001 for cold storage.234 GDO&TS is the current
tenant in this building.235

Building P-1-50

Building P-1-50 was built sometime between 1971 and 1980.236 In 1985, Olin likely used this
building for storage of inert metal parts.23 7 Primex leased Building P-1-50 from 1997 to 2001 for
cold storage.238 GDO&TS is the current tenant in this building.239

Building P-1-51

Building P-1-51 was built sometime between 1971 and 1980.240 Olin used this building for
"Weather Mod. Storage". 241 In 1985, Olin likely used this building for storage of inert metal

242 leased B i thparts. Primex leased Building P-1-51 from 1997 to 2001 for cold storage.243 GDO&TS is the
current tenant in this building.2 "

Building P-1-52

Building P-1-52 was not one of the original IOP buildings. Building P-1-52 appears in Area 2P
sometime between 1971 and 1980.245

234 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 7.
235 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
23 1971 and 1980 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.).
237 DPRA Document No. CO02161. Olin Ordnance Products, Q-D Ma? P Area. Drawing No. 6030125, dated May
21, 1985.
238 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc.. 8820 Route 148, Marion, Illinois 62959, Pages I
and 7.
239 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
240 1971 and 1980 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.).
241 PRI-002648. Olin, 1975 Safety Performance Technical Systems Operation. Marion. Illinois.
242 DPRA Document No. C002161. Olin Ordnance Products, Q-D Map P Area. Drawing No. 6030125, dated May
21, 1985.
243 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148. Marion, Illinois 62959, Pages I
and 7.
244 Industrial Tenant Roster - March 200 1, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
24 1971 and 1980 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.).

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001, 6-20
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Olin used Building P-1-52 for "Oxidizers". 24 6 In 1985, Olin likely housed up to 1,000 pounds of
oxidizers in this building. 24 7

Primex leased Building P-1-52 from 1997 to 2001 for cold storage.248 GDO&TS is the current
tenant in this building.249

Building P-1-53

Building P-1-53253 was built sometime after 1971.251 In 1985, Olin likely housed up to 500
pounds of propellant in this building.2 52

Primex leased Building P-1-53 from 1997 to 2001 for cold storage.253 GDO&TS is the current
tenant in this building.254

Building P-1-54

Building P-1-54 was built sometime between 1971 and 1980.255 This building contained a boiler
that was previously blown down onto the ground surface. 256,257 By June 1987, this boiler
blowdown was connected to the sewer system.258 Heavy metals contamination is possible in the
area of the boiler blow-down. Six chemicals or materials were periodically added by Olin to the
water in the boilers: phosphate, alkaline solution, sulphite, ammonia, zeolite and salt brine.259

2 4 6 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
247 DPRA Document No. C002161. Olin Ordnance Products, Q-D Map P Area, Drawing No. 6030125, dated May
21, 1985.
248 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc.. 8820 Route 148. Marion, Illinois 62959, Pages I
and 7.
249 Industrial Tenant Roster - March 200 1., Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
250 PRI-0 16721. Olin Corporation, Wastewater Point Source Survey Report, Final Draft, 11 September 1984, Fig. 1.
251 Entech, Inc., 1999, Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marionllinois.
252 DPRA Document No. C002161. Olin Ordnance Products, Q-D Map P Area, Drawing No. 6030125, dated May
21, 1985.
253 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc.. 8820 Route 148, Marion, Illinois 62959, Pages I
and 7.
254 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report .
25 1971 and 1980 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.).
256 PRI-002648. Olin, 1975 Safety Performance Technical Systems Operation, Marion, Illinois.
257 PRI-016298. Olin inter office memo entitled "Water Discharges," dated February 12, 1982.
258 PRI-016550. Olin, Olin-Marion Wastewater Discharges/Sources: Group B. Status Report I June 1987.
259 PRI-0 16299. Olin inter office memo entitled "Water Discharges," dated February 12, 1982.

U 'S U ,This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001 6-21
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Primex leased Building P-1-54 from 1997 to 2001.260 GDO&TS is the current tenant in this
building. 2 61

Buildings P-1-55 and P-1-59

Buildings P-1-55 and P-1-59 were not original IOP buildings. The locations of these buildings
were not determined.

Olin likely used these buildings. Primex assumed all of Olin's leases in 1997 and Primex leased
Buildings P-1-55 and P-1-59 from 1997 to 2001. These buildings are ramps, hallways, utility
systems, or boiler rooms, and were not used as part of manufacturing or cold storage.262

GDO&TS is the current tenant in both buildings.263

Building P-1-60

Building P-1 -60 was not one of the original IOP buildings. The location of this building was not
determined. The existence of this building is known from references in documents and the
location has not been determined.

Olin likely used this building because Primex assumed Olin's leases, and Primex leased Building
P- 1-60 from 1997 to 2001 for cold storage.264 GDO&TS is the current tenant in this building.2 6 '

Building P-1-61

Building P-1-61 was not an original IOP building. The location of this building was not
determined. The existence of this building is known from references in documents and the
location has not been determined.

Primex assumed all of Olin's leases in 1997, and Primex leased Building P-1-61 from 1997 to
2001. This building is either a ramp, hallway, utility system, or boiler room, and was not used as
part of manufacturing or cold storage.266 GDO&TS is the current tenant in this building.267

260 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 7.
261 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
262 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148. Marion, Illinois 62959, Pages 1,
7, and 10.
263 Industrial Tenant Roster - March 200 1. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
264 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc.. 8820 Route 148, Marion, Illinois 62959, Pages 1,
7, and 10.
265 Industrial Tenant Roster - March 200 1. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
266 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, llinois 62959, Pages 1,
7, and 10.

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 6-22



SECTIONSIX Area 2P IAUS-OA2PI

Building P-1-62

Building P-1-62 was built sometime between 1980 and 1993.268 Olin used Building P-1-62 for
storing explosive waste scrap, 269270271 as well as up to at least 1000 pounds (lbs.) of ammonium
nitrate by 1988.272 In 1985, Olin likely housed up to 2,000 pounds of explosive waste in this

273building.

Primex leased Building P-1-62 from 1997 to 2001 for cold storage.274 Primex also used this
building as an area where hazardous wastes were accumulated on-site for less than 90 days.275

GDO&TS is the current tenant in this building.276

Building P-1-63

Building P-1-63, which Olin designated "Propellants,"2 77 was built sometime between 1980 and
1993.27 In 1985, Olin likely housed up to 2,000 pounds of propellant in this building. 279 Primex

267 Industrial Tenant Roster - March 200 1, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
268 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.).
269 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
270 DOI 003204. Olin Corporation, Certification Regarding Potential Releases from Solid Waste Management Units
(Closure Plan Review), March 1987, Page 3.
271 DPRA Document No. 00015017. Primex Technologies, Attachment C. Procedure 4.13: Plant Emergency
Procedures. Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996.
272 PRI-010177. Olin inter office memo entitled "P Area Storage Facilities," dated March 10, 1988.
273 DPRA Document No. C002161. Olin Ordnance Products, %21) Map P Area, Drawing No. 6030125, dated May
21, 1985.
274 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 7.
275 DPRA Document No. 00015017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emerguency
Procedures, Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996, Page 12.
276 Industrial Tenant Roster - March 200 1. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
277 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
278 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.).
279 DPRA Document No. C002161. Olin Ordnance Products, Q-D Map P Area. Drawing No. 6030125, dated May
21, 1985.

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 6-23
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leased Building P-1-63 from 1997 to 2001 for cold storage.280 GDO&TS is the current tenant in
this building.2 8'

Building P-1-64

Building P-1-64, which Olin designated "Primers," 28 2 was built sometime between 1980 and
1993.283 Primex leased Building P-1-64 from 1997 to 2001 for cold storage.284 GDO&TS is the
current tenant in this building.285

Building P-1-65

Buildin P-1-65, which Olin designated "Trace Mix,"286 was built sometime between 1980 and
1993.28 Primex leased Building P-1-65 from 1997 to 2001 for cold storage.288 GDO&TS is the
current tenant in this building.289

Building P-1-66

,290Building P-1-66, which Olin designated "Working Magazine," was built sometime between
1980 and 1993.291 In 1985, Olin likely stored Department of Transportation Class 1.1, 1.2, and

280 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 1484 Marion, Illinois 62959, Pages I
and 7.
281 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
282 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
283 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.).
284 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 7.
285 Industrial Tenant Roster - March 200 1, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
286 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
287 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.).
288 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 7.
289 Industrial Tenant Roster March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
29 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
291 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.).

U BAS This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001 6-24
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1.3 explosives in this building.29 2' 2 93 Primex leased Building P-1-66 from 1997 to 2001 for cold
storage.fT GDO&TS is the current tenant in this building.295

Building P-1-67

Building P-1-67, which Olin designated "Igniters," 29 6 was built sometime between 1980 and
1993.29 In 1985, Olin likely housed both igniters and frises in this building.2 98 Primex leased
Building P-1-67 from 1997 to 2001 for cold storage.299 GDO&TS is the current tenant in this
building."0

Building P-1-68

Building P-1-68, which Olin designated "Blast Caps,"301 was built sometime between 1980 and
1993.30 Primex leased Building P-1-68 from 1997 to 2001 for cold storage.303 GDO&TS is the
current tenant in this building."

292 These classifications, obtained from the Department of Transportation Hazmat Transport Regulations, indicate
explosives ranging from those characterized as mass explosion hazards to those characterized with dangerous
projections hazards and radiant heat or violent burning hazards. (See Table 6-IB).
293 DPRA Document No. CO0216 1. Olin Ordnance Products, O-D Map P Area, Drawing No. 6030125, dated May
21, 1985.
294 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 7.
295 Industrial Tenant Roster- March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
296 PR1-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
297 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.).
29 5DPRA Document No. C002161. Olin Ordnance Products, O-l Ma P Area!Drawing No. 6030125, dated May
21, 1985.
299 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 7.
300 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
301 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
302 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.).
303 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technolopies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 7.
304 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refiuge, Section 1, Table 1-3 of this
report.

U R S This Final PAISI Report is identical to the "Draft-Final" Report issued in September 2001. 6-25
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Building P-1-69

Building P-1-69, which Olin designated "High Explosives (A-4, C-4, RDX [Royal Demolition
Explosive])," 3 05 was built sometime between 1980 and 1993 .306 Primex leased Building P-1-69
from 1997 to 2001 for cold storage.307 GDO&TS is the current tenant in this building.308

Building P-1-70

Building P-1-70 was not an original IOP building.

Olin Building P-1-70 was a new storage building in 1982309 used for storing explosive waste
scrap. 31 0 311 ,3 ,313

Primex leased Building P-1-70 from 1997 to 2001 for cold storage.3 14 Primex also used this
building as an area where hazardous wastes were accumulated on-site for less than 90 days.3 15

GDO&TS is the current tenant in this building.

Building P-1-71

Building P- 1-71 was not an original IOP building.

317 318,319Olin Building P-1-71 was a new storage building in 1982 used for Metal Fuel.

305 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
306 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.).
307 DPRA Document No. 00007524. Buildingand Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148. Marion, Illinois 62959, Pages I
and 7.
308 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refige, Section 1, Table 1-3 of this
report.
30 DOI 001747. Olin, Building Usage. Lease # 14-19-008-2675, October-December 1982.
3 10 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
3" DOI 003204. Olin Corporation, Certification Regarding Potential Releases from Solid Waste Management Units
(Closure Plan Review), March 1987, Page 3.
312 DPRA Document No. 00015017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures, Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996.
3 13 DPRA Document No. C002161. Olin Ordnance Products, Q-D Map P Area. DrawingNo. 6030125. dated May
21, 1985.
3 1 4 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc.. 8820 Route 148, Marion, Illinois 62959, Pages I
and 7.
315 DPRA Document No. 00015017. Primex Technologies, Attachment C, Procedure 4.13: Plant Emergency
Procedures, Procedure 4.14: Contingency Plan Arrangements for Emergencies with Local Authorities, dated
December 1996, Page 12.
316 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
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Primex leased Buildin P-1-71 from 1997 to 2001 for cold storage.32 0 GDO&TS is the current
tenant in this building.2

Building P-1-72

Building P-1 -72 was not an original IOP building.

Olin Building P-1-72 was a new storage building in 1982322 used for "H.E. Ammo. "3 2 3

Primex leased Buildinfg P-1-72 from 1997 to 2001 for cold storage. 324 GDO&TS is the current
tenant in this building. 25

Building P-1-73

Building P-1-73 was not an original IOP building.

Olin Building P-1-73 was a new storage building in 1982326 used for "T.P. Ammo."3 2 7 In 1985,
Olin likely housed projectiles and cartridges in this building.3 28 No other information was found
regarding this building.

Building P-1-74

Building P-1-74 was not an original IOP building.

Olin Building P-1-74 was a new storage building in 1982329 used for Propellant Storage,330 such
as ammonium nitrate.331 By 1988, Olin intended to use P-1-74 for storage of plasticizers TMETN
[Trimethylolethane Trinitrate] and TEGDN [Triethylene Glycol Dinitrate]. 332,333

317 DOI 001747. Olin, Building Usage, Lease #14-19-008-2675, October-December 1982.
318 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
319 DPRA Document No. C002161. Olin Ordnance Products, Q-D Map P Area, Drawing No. 6030125, dated May
21, 1985.
320 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 7.
321 Industrial Tenant Roster- March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.

020 DOI 001747. Olin, Building Usage, Lease #14-19-008-2675, October-December 1982.
323 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
324 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages I
and 7.
323 Industrial Tenant Roster - March 2001. Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
326 DOI 001747. Olin, Building Usage. Lease #14-19-008-2675, October-December 1982.
327 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.

D28 DPRA Document No. C002161. Olin Ordnance Products, Q-D Map P Area. Drawing No. 6030125, dated May
21, 1985.

D9 DOI 001747. Olin, Building Usage, Lease #14-19-008-2675, October-December 1982.
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Primex leased Building P-1-74 from 1997 to 2001 for cold storage.334 GDO&TS is the current
tenant in this building.335

Building P-1-75

Building P-1-75 was not one of the original IOP buildings.

Olin used building P-1-75 as a new storage building beginning in 1982.336 In 1985, Olin likely
housed propellant in this building.33 7 By 1988, Olin intended to use P-1-75 for storage of
plasticizers TMETN and TEGDN. 38

Primex leased Building P-1-75 from 1997 to 2001 for cold storage.339 GDO&TS is the current
tenant in this building.3 40

Building P-1-76

See discussion under P-1 -27.

Building P-1-77

Building P-1-77 was not one of the original IOP buildings.

Olin Building P-1-77 was used for Energetic Plasticizer Storage.3 41' 342 This building was likely
built sometime after 1980, since the area in which this building was located (the northern portion
of Area 2P), was abandoned from sometime between 1960 and 1965 through at least 1980.34
This northern portion of Area 2P was restored to use sometime after 1980344 and Buildings P-1-

330 PRI-006639. Attachment 13 to Olin inter office memo entitled "Air Source Inventory & Regulation
Review/Recommendations," dated October 9, 1985.
331 PRI-010177. Olin inter office memo entitled "P Area Storage Facilities," dated March 10, 1988.
332 PRI-010177. Olin inter office memo entitled "P Area Storage Facilities," dated March 10, 1988.
333 PRI-010175. Olin inter office memo entitled "High Energy Propellant Meeting, 25 February 1988."
334 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1
and 7.
335 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
33 DOI 001747. Olin, Building Usage, Lease #14-19-008-2675, October-December 1982.
3 37 DPRA Document No. C002 161. Olin Ordnance Products, Q-D Map P Area, Drawing No. 6030125, dated May
21, 1985.

338 PRI-010177. Olin inter office memo entitled "P Area Storage Facilities," dated March 10, 1988.
339 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies. Inc.. 8820 Route 148, Marion, Illinois 62959, Pages I
and 7.
340 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
341 PRI-010182. Attachment to Olin inter office memo entitled "P-1-84," dated April 26, 1988.
342 PES-0 1 0 75. Olin inter office memo entitled "High Energy Propellant Meeting, 25 February 1988."
343 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 12.
344 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant. Crab Orchard National
Wildlife Refuge, Marion, Illinois, Page 7.
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77, P-1-78, P-1-79, P-1-80, P-1-82, and P-1-84 were built. Olin, and possibly Primex, used these
buildings. No evidence of these buildings was found on site. The former locations of Buildings
P-1-77, P-1-79, P-1-80, P-1-82, and P-1-84 are shown in Figure 6-2.

Building P-1-78

This building was built after 1980 and Olin used it for propellant storage.345 See discussion
under Building P-1-77 above.

Building P-1-79

This building was built after 1980 and Olin designated it a Propellant Process Building (likely
for gas generator loading activities).3 46 See discussion under Building P-I-77 above.

Building P-1-80

This building was built after 1980 and Olin used it a Propellant Mix House. See discussion
under Building P- 1-77 above.

Building P-1-81

See discussion under P- 1-5.

Building P-1-82

This building was built after 1980 and Olin used it for propellant curing operations (possibly
oven curing).34 7 See discussion under Building P-I-77 above.

Building P-1-83

See discussion under Building P-1 -6.

Building P-1-84

This building was built after 1980 and Olin used it for waste storage. 348 See discussion under
Building P-1-77 above.

Building P-1-85

Building P-1-85 was not one of the original IOP buildings. The location of this building was not
found. The existence of this building is known from references in documents.

Olin probably used this building before Primex assumed Olin's leases in 1997. Primex leased
Building P-1-85 from 1997 to 2001 for cold storage. 349 GDO&TS is the current tenant in this
building."0

345 PRI-010182. Attachment to Olin inter office memo entitled "P-1-84," dated April 26, 1988.
346 PRI-010182. Attachment to Olin inter office memo entitled "P-1-84," dated April 26, 1988.
347 PRI-010182. Attachment to Olin interoffice memo entitled"P-1-84," dated April 26, 1988.
... PRI-010182. Attachment to Olin inter office memo entitled "P-l-84," dated April 26, 1988.
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.t 6.1.2.3 Miscellaneous Area 2P Information

IOP Decontamination

After the IOP operations ended at CONWR, the IOP was to be decontaminated in accordance
with a manual developed by the Ordnance Field Director of Ammunition Plants (OFDAP), called
"Shut-Down and Decontamination Procedures for F.D.A.P Facilities."3 5 ' This manual was to be
used as a guide to develop a facility-specific plan for the decontamination of buildings, grounds

352and equipment. According to this document, there were several cleaning compounds used for
desensitizing various explosives (for a list of and brief discussion of the compounds, see section
3.1.2.3.).

Post-World War II military records are inadequate to determine if this area was decontaminated
and, if so, whether it was adequately decontaminated, and if decontamination instructions were
followed.

Possible Open Dump North of Industrial Portion of Area 2P

A small, possible open dump was observed in the 1965 aerial photograph, to the north of the
industrialized portion of Area 2P and along the edge of a stream. 53 The possible dump appeared
as light-toned earthen deposits with no visible debris. The site was accessible via a well-
maintained access road and, according to Entech, there appeared to be some bins located near the
end of the access road.35 4 By 1971, the light-toned materials were gone but the access road was
still well maintained and the bins and a couple of dumpsters were still present.355 The bins
Entech identified in this location were probably the Refuge's sewage lift station, as shown on an
original IOP drawing356 and a USFWS drawing of Area 2P.357

34 9 DPRA Document No. 00007524. Building and Igloo Lease Contract No. 14-16-0003-96-579 by and between
U.S. Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Pages 1,
7, and 10.
350 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refuge, Section 1, Table 1-3 of this
report.
"' ACO-5047 through ACO-5 109 - Office of Field Director of Ammunition Plants, "Shut-Down and
Decontamination Procedures for F.D.A.P. Facilities."
352 ACO-4979 through ACO-4980 - CONWR Former IOP Uncharacterized Sites Report, Pages 5 and 6.
353 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge. Marion, Illinois, Figure 12.
354 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois, Figure 12.
355 Entech, Inc. 1999. Site Specific Report on Area 2 at the Former Illinois Ordnance Plant, Crab Orchard National
Wildlife Refuge, Marion, Illinois.
356 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part I, Section 5, Page 6 (Plan No. 6544-101.12).
3' Undated USFWS map of Area 2-B with notations added by Refuge personnel. The notations recorded some
information about leases, building uses, and buildings that were removed or destroyed.
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Polychlorinated Biphenyls (PCBs)

Electrical transformers have been located in Area 2P from at least as far back as the IOP days. In
1946, IOP documented 12 pole-mounted transformers in Area 2P: 358 359

* one three-phase transformer bank of three (3) 5-KVA pole-mounted transformers located
south of Building P-1-11;

• one three-phase transformer bank of three (3) 10-KVA pole-mounted transformers located
northwest of Building P-l-10;

• one three-phase transformer bank of three (3) 15-KVA pole-mounted transformers located
north of Building P-1-5; and,

• one three-phase transformer bank of three (3) 37.5-KVA pole-mounted transformers located
northeast of Building P- 1-2.

By 1979, Olin began to inventory their "PCB transformers" at the Refuge, including a listing of
transformers in Area 2P. The following table is a summary of the history of these transformers
and their replacements.

358 DPRA Document No. 00009327. Illinois Ordnance Plant, Report on Condition for Extended Non-use of Illinois
Ordnance Plant, Carbondale, Illinois, for Reconstruction Finance Corporation. Office of Defense Plants, dated
January 1, 1946, Pages 19 and 20.
359 DPRA Document No. 00009327. Illinois Ordnance Plant, Report on Condition for Extended Non-use of Illinois
Ordnance Plant. Carbondale, Illinois, for Reconstruction Finance Corporation, Office of Defense Plants, dated
January 1, 1946, Plan No. 6544-502.75, Plate No. 10, Page 102.
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Location Transformer Type Capacity PCB Content Notes
Serial No. Tye (kva)

North of P-i-1 25553 Pole 50 5.5 ppm . 1979 - Transformer removed from service and stored in F-2-3; replaced
with S/N 57C17934; transported to a landfill.3 60

. 1979 - Analytical results for transformer oil indicate 5.5 ppm PCBs.3 61

North of P-1-1 57C 17934 Pole 50 Unknown 199 - Replaced transformer S/N 25553 .362

* 1982 - Transformer still in service in 1982; however, no other
information was found regarding the location of this transformer after
1982 363

North of P-1-1 25691 Ground 37.5 <1 ppm . 1979 - Transformer removed from service and stored In F-2-3; replaced
with S/N 741025; transported to a landfill. 3 54

* 1979 - Analytical results for transformer oil Indicate <1 ppm PCBs.3 65

North of P-1-1 741025 Ground 37.5 11 ppm8 * 1979 - Replaced transformer S/N 25553 .366

* 1985 - Transformer removed from service; replaced with S/N
742J03001; stored in F-2-2.36 7

. It is unknown if this transformer remains in storage. No other
documentation regarding its location has been found.

North of P-i-1 742J030001 Pole 37.5 0 ppm8
* 1985 - Transformer initially installed at P-l-1; later that year it was

moved to Area D .36

369North of P-i-1 5T57977 Ground 37.5 118 ppm . Documented as early as 1979.3
. 1984 - Analytical results for transformer oil indicate 1 18 ppm PCBs.370

* 1985 - Transformer removed from service; replaced with S/N
84ZJ030002; stored in F-2-4.37 '

___________________ * 1985 - Transformer received by CECOS for disposal.37 2

360 DOI 004323. Olin, 1979 PCB Annual Document.
PRI-00635. Envirodyne Engineers, Report of Analysis, dated October 30, 1979.

362 DOI 004323. Olin, 1979 PCB Annual Document.
363 DOI 004343. Olin, 1982 PCB Inventory, P-Area.
364 DOI 004323. Olin, 1979 PCB Annual Document.
365 PRI-00635. Envirodyne Engineers, Report of Analysis, dated October 30, 1979.
366 DOI 004323. Olin, 1979 PCB Annual Document.
367 DOI 004412 and DOT 004413. Olin, Transformer Inventory-Olin/OP/RC, Pages 00001 and 00002.
368 DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, Page 00001.
369 PRI-00625. Olin, "Oct. 1979 PCB Transformer Inventory, (P-Area)."
370 DOI 004403. Industrial Testing Laboratories, Inc., Report No. 84-7-166, dated August 8,1984, Page 2.

3 DOI 004412 and DOT 004414. Olin, Transfonner Inventory-Olin/OP/RC, Pages 00001 and 00003.

This Final PA/SI Report is identical to the "Draft-Final" Report issued in Septemiber 2001. 6-32



SECTIONSIX Area 2P (AUS-OA2PI

Location Transformer Type Capacity PCB Content Notes
Serial No. Tye (kva)

North of P-1-1 84ZJ030002 Pole 37.5 0 ppmD . 1985 - Transformer initially installed at P-i-i; later that year it was
moved to Area D.373

North of P-I-i 5T59347 Ground 37.5 Unknown * Documented as early as 1979374

* 1982 - Transformer removed from service; replaced with S/N 5T5938;
stored in F-2-23 75

* The location of this transformer after 1982 is unknown.

North of P-1-1 5T59348 Ground 37.5 2,236 ppm . 1982 - Replaced transformer S/N 5T59347.376

* 1984 - Analytical results for transformer oil indicate 2236 ppm PCBs.377

* 1985 - Transformer removed from service; replaced with S/N
84ZJ030034; stored in F-2-4.i78

. 1985 - Transformer received by CECOS for disposal.3 79

North of P-1-1 84ZJ030034 Ground 37.5 0 ppma * 1985 - Transformer replaced S/N 5T59348; only in service at this
location for 6 months before it "burned out;" noted as remaining in P
Area.3 8 0

North of P-1-I 57C17926 Pole 50 13 ppma6 Documented as early as 1979.381

* 1986- Transformer remains in service.38 2

* It is unknown if this transformer is still in service today.

North of P-i-1 57C17925 Pole 50 13 ppm6
* Documented as early as 1979 .383

* 1986 - Transformer remains in service.384

* It is unknown if this transformer is still in service today.

372 DOT 004394. Uniform Hazardous Waste Manifest, Document Number IL 1310998, dated May 2, 1985.
373 DOI 004412. Olin, Transformer Inventory-Olin/OP/RC, Page 00001.
374 PRI-00625. Olin, "Oct. 1979 PCB Transformer Inventory, (P-Area)."
"'. DOI 004338. Olin, 1982 PCB Annual Document for "PCB Transformers in Service."
376 DOI 004338. Olin, 1982 PCB Annual Document for "PCB Transformers in Service."
377 DOI 004403. Industrial Testing Laboratories, Inc., Report No. 84-7-166, dated August 8, 1984, Page 2.
378 DOI 004414 and DOI 004416. Olin, Transformer Inventory-Olin/OP/RC, Pages 00003 and 00005.
379 DOT 004394. Uniform Hazardous Waste Manifest, Document Number IL 1310998, dated May 2, 1985.
380 DOI 004416. Olin, Transformer Inventory-Olin/OP/RC, Page 00005.
381 PRI-00625. Olin, "Oct. 1979 PCB Transformer Inventory, (P-Area)."
382 DOI 004416. Olin, Transformer Inventorv-Olin/OP/RC, Page 00005.
383 PRI-00625. Olin, "Oct. 1979 PCB Transformer Inventory, (P-Area)."
384 DOI 004416. Olin, Transformer Inventory-Olin/OP/RC, Page 00005.
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Location Transformer Type Capacity PCB Content Notes
Serial No. (kva)

North of P-I-i 4650471183 Pole 50 50 ppm8 . 1986 - First documentation found for this transformer - indicates in
service at P-1-1; also indicates this was an original transformer. 38 5

_ It is unknown if this transformer is still in service today.
South of P-1-3 61AA3698 Pole 37.5 5 ppm' * Documented as early as 1979 3.6

. 1986 - Transformer remains in service.38 7

* It is unknown if this transformer is still in service today.
South of P-1-3 61AA5102 Pole 37.5 5 ppm _ * Documented as early as 1979.388

* 1986 - Transformer remains in service.389

* It is unknown if this transformer is still in service today.
South of P-1-3 61AB556 Pole 37.5 5 ppm8

* Documented as early as 1979.390

* 1986 - Transformer removed from service; replaced with S/N
84ZF0 12018; stored in F-2-2.3 9 '

. The location of this transfer since storage is unknown.
South of P-1-3 84ZF012018 Pole 37.5 5 ppm8

* 1986 - Transformer replaced S/N 61AB556; remains in service in 1986.
392

* It is unknown if this transformer is still in service today.
Southeast of P-I-10 5T32 195 Pole 25 5 ppm' * Documented as early as ]979.393

. 1986- Transformer remains in service. 394

. It is unknown if this transformer is still in service today.
Southeast of P-1-10 5T32196 Pole 25 5 ppma * Documented as early as 1979.395

. 1986 - Transformer remains in service.39 6

. It is unknown if this transformer is still in service today.

385 DOl 004416. Olin, Transformer Inventorv-Olin/OP/RC, Page 00005.
386 PRI-00625. Olin, "Oct. 1979 PCB Transformer Inventory, (P-Area)."
387 DVO 004416. Olin, Transformer Inventory-Olin/OP/RC, Page 00005.
388 PRI-00625. Olin, "Oct. 1979 PCB Transformer Inventory, (P-Area)."
89 DOI 004416. Olin, Transformer Inventory-Olin/OP/RC, Page 00005.

390 PRI-00625. Olin, "Oct. 1979 PCB Transformer Inventory, (P-Area)."
391 DOl 004413 and DOI 004416. Olin, Transformer Inventory-Olin/OP/RC, Pages 00002 and 00005.
392 DOI 004416. Olin, Transformer Inventory-Olin/OP/RC, Page 00005.

PRI-00625. Olin, "Oct. 1979 PCB Transformer Inventory, (P-Area)."
394 DOI 004416. Olin, Transformer Inventorv-Olin/OP/RC, Page 00005.

PRI-00625. Olin, "Oct. 1979 PCB Transformer Inventory, (P-Area)."
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Location Transformer Typ Capacity PCB Content NotesSerial No. Tye (kva)

Southeast of P-1-10 5T32197 Pole 25 Unknown . Documented as early as 1979397
* 1982 - Transformer also identified as S/N 5T34137.398

* 1982 - Transformer removed from service; replaced with S/N 2821 -
601-1 1; stored in F-2-2.3 99

* No other information was found regarding this transformer.
Southeast of P-1-10 2821-601-11 Pole 25 5 ppm8

* 1982- Transformer replaced S/N 5T32197 (5T34147). 40 0

* 1986 Transformer remains in service; noted as an original
transformer.4 0

. It is unknown if this transformer is still in service today.
East of P-1-11 275013 Pole 10 69 ppm * Documented as early as 1979402

* 1984 - Analytical results for transformer oil indicate 69 ppm PCBs.403

* 1985 - Transformer removed from service; replaced with S/N 5000126;
stored in F-2-4.4

_ 1985 - Transformer received by CECOS for disposal.405

East of P-1-1l 5000126 Pole 10 5.5 ppm8 * 1985 - Transformer replaced S/N 275013 .406

. It is unknown if this transformer is still in service today.
East of P-1-1I 57C33915 Pole 10 278 ppm . Documented as early as 1979.407

* 1984 - Analytical results for transformer oil indicate 278 ppm PCBs.4 08

. 1985 - Transformer removed from service; replaced with S/N 4772685;
stored in F-2-4.4 °9

* 1985 - Transformer received by CECOS for disposal.41 0

396 DOI 004416. Olin, Transformer Inventory-Olin/OP/RC, Page 00005.
397 PRI-00625. Olin, "Oct. 1979 PCB Transformer Inventory, (P-Area)."
398 DOI 004348. Olin, 1982 PCB Inventory, F-Area Storage.
399 DOI 004337. Olin, 1982 PCB Annual Document for "PCB Transformers in Storage."
400 DOI 004337. Olin, 1982 PCB Annual Document for "PCB Transformers in Storage."
401 DOI 004416. Olin, Transformer Inventory-Olin/OP/RC, Page 00005.
402 PRI-00625. Olin, "Oct. 1979 PCB Transformer Inventory, (P-Area)."
403 DOI 004403. Industrial Testing Laboratories, Inc., Report No. 84-7-166, dated August 8, 1984, Page 2.
404 DOT 004414 and DOI 004416. Olin, Transformer Inventory-Olin/OP/RC, Pages 00003 and 00005.
40 DOI 004398. Uniform Hazardous Waste Manifest. Document Number IL 1311047, dated November 20, 1985.
406 DOI 004416. Olin, Transformer Inventory-Olin/OP/RC, Page 00005.
407 PRI-00625. Olin, "Oct. 1979 PCB Transformer Inventory, (P-Area)."
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Location Transformer Type Capacity PCB Content Notes
Serial No. y (kva)

East of P-1-1 1 4772685 Pole 10 18 ppm5 . 1985 - Transformer replaced S/N 2750 13.411
* It is unknown if this transformer is still in service today.

East of P-1 -i l 57C33831 Pole 10 761 ppm . Documented as early as 1979 .412
* 1984 - Analytical results for transformer oil indicate 761 ppm PCBs.413
* 1985 - Transformer removed from service; replaced with S/N4499009;

stored in F-2-4.414

* 1985 - Transformer received by CECOS for disposal.4 15
East of P-1-11 4499009 Pole 10 1 ppm" * 1985 - Transforerreplaced S/N 275013.416

* It is unknown if this transformer is still in service today.

a These PCB content values were found in an Olin transformer inventory document. 41 7 The letters "LT" followed some of the PCB values. However, it is
unclear what this means. This document contained a column for entries regarding PCB certification by either "Letter" or "Analysis," but the document did not
indicate the origin of the letter or who performed the analysis. No other documentation was found to substantiate these PCB values.

408 DOI 004403. Industrial Testing Laboratories, Inc., Report No. 84-7-166, dated August 8, 1984, Page 2.
409 DOI 004414 and DOI 004416. Olin, Transformer Inventory-Olin/OP/RC, Pages 00003 and 00005.
410 DOI 004398. Uniform Hazardous Waste Manifest. Document Number IL 1311047, dated November 20, 1985.
'" DOI 004416. Olin, Transformer Inventorv-Olin/OP/RC, Page 00005.

412 PRI-00625. Olin, "Oct. 1979 PCB Transformer Inventory, (P-Area)."
413 DOI 004403. Industrial Testing Laboratories, Inc., Report No. 84-7-166, dated August 8, 1984, Page 2.
414 DOI 004415 and DOI 004416. Olin, Transformer Inventorv-OlinIOP/RC, Pages 00004 and 00005.
415 DOI 004398. Uniform Hazardous Waste Manifest. Document Number IL 1311047, dated November 20, 1985.
416 DOI 004416. Olin, Transformer Inventory-Olin/OP/RC, Page 00005.
417 DOI 004412- DOI 004425. Olin, Transformer Inventory-Olin/OP/RC, dated February 13, 1986.
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Explosive Scrap Pickup

In 1958, Olin reported the following scraps were generated in Area 2P (research and
development area):4 18

* J-66 type ammonium perchlorate - rubber base propellant
* Ammonium Nitrate Rubber (Type 448A)
* Perchlorate Propellant with iron oxide bum rate modifier
* Composite double base propellant containing aluminum and ammonium perchlorate
* Ethyl acetate with scrap propellant (from cleanup of mixers or other equipment).

Olin identified these explosive scrap pickup points in Area 2P in 1975:419

P- 1-1 -Engineering and Development Laboratory
* P-1-3 - Gas generators.

The explosive scrap was collected from these two points and transported to the burning grounds
for disposal.4 20 The location of the burning grounds depended on when the scrap was generated.
John Miller, indicated in his deposition that Olin moved from one burning ground to another as
they outgrew the previous burn area, and that all of Olin's manufacturing operations on the
Refuge used the same burn area at the same time.421 Olin documents indicate that they moved
their burning grounds from Area 12 to Area 2D in 1965, from Area 2D to Area 9 in 1967 and

422from Area 9 to Area 10 in 1968. The Area 10 burn area was in operation until open burning
was banned at the Refuge in July 1970. 42 According to John Miller, explosive wastes were not
disposed of at Olin's off-Refuge Test Range in Energy, Illinois until 1973, when the incinerator
at that location was approved.4 24 It was not determined what Olin did with their explosive
wastes between July of 1970 and 1973.

Sumps

In addition to the sump located next to Building P-I-I, two other sumps were mentioned in an
Olin interoffice memo in Area 2P. These two sumps were reportedly located next to the two
MK-24 mix houses.42 5 In 1977, these two sumps were cleaned out and filled in, to prepare the
area for 30mm storage facilities.426 The location of these two mix houses and the two sumps
were not determined.

418 PRI-00224 1. Olin Mathieson Chemical Corporation Inter-Office memo entitled "Identity of RCB Scrap sent to
Burning Grounds for 6/5/58," dated June 10, 1958.
419 PRI-002629. Olin, 1975 Safety Performance Technical Systems Operation, Marion, Illinois.
4200lin's burning grounds for explosive materials were moved from place to place during the time open burning was
allowed on the Refuge. Refer to Section 14 of this report for the various locations of the burning grounds.
421 Deposition of Mr. John Miller, April 9, 1998, Pages 80 and 81.
422 DOI 004465, DOI 004467, and DOI 004469. Olin document submitted as part of their Section 104(e) response
regarding open burning at the Refuge.
423 CRO 0001662. CONWR, Letter to Trojan - U. S. Powder regarding discontinuing open burning at the Refuge,
dated March 17, 1970.
424 Deposition of Mr. John Miller, April 9, 1998, Pages 131 and 132.
425 PRI-016594. Olin inter office memo entitled "Explosive Sumps," dated June 3, 1977.
426 PRI-016594. Olin inter office memo entitled "Explosive Sumps," dated June 3, 1977.
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Other Olin/PrimexIGDO&TS Chemicals of Concern

The following chemicals, among others, were listed in an Olin document42 7 which shows a list of
chemicals used in Area 2P:

Chromic Acid
Activated Aluminum 4093

* Alumina F-20
* Aluminum Metal Powder
* Aluminum Nitride
* Aluminum Paint
* Ammonium Nitrate
* Boron
* Ceric Ammonium Nitrate
* Chromium Octoate
* Chromium Oxide
• Chromium Trioxide
* Copper Chromite Catalyst
• Copper Chromite Powder E105

Ferric Chloride
• Iron Blue G (X-3434) Hisperse
* Lead Dioxide
* Lead Oxide
* Magnesium 40/200
a Magnesium Carbonate
* Magnesium Metal
* Magnesium Molybdate
* Magnesium Oxide
* Magnesium Perchlorate
* Magnesium Sulfate
* Nitrogen UN 1066
* Nitromethane
• Perchloric Acid
* Phosphoric Acid
* Phosphoric Acid A-260
* Silver Cystallene Powder
* Silver Nitrate
* Silver Nitrate (crystal)
* Silver Powder
* Trichlorethylene
* Triethylamine
* Zetax
* Zinc Chromate Primer (MIL-P-8 116)
* Zinc Metal
* Zinc Oxide

427 PRI-009681 - PRI-009698. Olin document showing a list of suppliers for materials used in Area 2P.

U 'S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 6-38



SECTION SIX Area 2P AUS-052P1

: Zinc Oxide Powder
a Zinc Stearate

6.1.3 Area 2P Previous Sampling Results

O'Brien & Gere, 1988

The following sites in or near Area 2P, shown in Figure 4-3, were investigated as part of the
original Remedial Investigation (RI) for the Refuge (O'Brien & Gere, 1988):

* Site 9 -- P Area NW Drainage
* Site 10 -- Waterworks North Drainage
* Site 11 -- P Area SE Drainage
* Site lA--PAreaNorth

Site 9 -- P Area NW Drainage

One composite surface water sample and one composite sediment sample were collected from
this drainageway, which shows as an intermittent stream on the United States Geological Survey
(USGS) 7.5-minute quadrangle (Figure 3-1).428 A portion of this stream is visible in the
northwest corner of Figure 6-3. One sediment location was resampled for Contract Laboratory
Program (CLP) organics analyses (sediment results reported in dry weight).

The sediment sample was collected from downstream of the possible open dump that was
identified in aerial photographs to the north of the industrialized portion of Area 2P. Some
results reported by O'Brien and Gere are not included here because they were determined to be
not useable. Results reported here are estimated." 9 Barium (0.051 milligrams per Liter (mg/L))
in surface water exceeded United States Environmental Protection Agency (USEPA) ECOTOX.
Some of the analytical results are shown on Figure 6-2a.

Site 10 -- Waterworks North Drainage

This site is located in the same drainageway as Site 9 (discussed above), only further
downstream, and upstream of the former Refuge Waterworks (Figure 4-3).43° One composite
surface water sample and two composite sediment samples (0-1 ft) were collected at this site in
Phase I (sediment results reported in dry weight except where noted).

Some results reported by O'Brien and Gere are not included here because they were determined
to be not useable. Results reported here are estimated. 431 The detections of bis(2-

428 O'Brien & Gere, 1988, Remedial Investigation Report - Crab Orchard National Wildlife Refuge, Page 15-1.
42 9 DPRA Document No. 00018887. Letter from Richard Boice to Dick Ruelle of USFWS regarding Crab Orchard
Lake RI/FS, dated February 18, 1987. The letter reports that the data for the following constituents are not useable:
2-butanone, vinyl acetate, 4-methyl-2-pentanone, aniline, bis(2-chloro-isopropyl)ether, 4-chloroaniline, 2-nitro-
sodiphenylamine, benzidine, di-n-octyl-phthalate, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, dibenz(a,h)anthracene,
cyanide, Ag, As, Be, Cd, Cu, Ni, Pb, Se, Zn, and Hg.
430 O'Brien & Gere, 1988, Remedial Investigation Report - Crab Orchard National Wildlife Refuge, Figure 12-1.
431 DPRA Document No. 00018887. Letter from Richard Boice to Dick Ruelle of USFWS regarding Crab Orchard
Lake RI/FS, dated February 18, 1987. The letter reports that the data for the following constituents are not useable:
2-butanone, vinyl acetate, 4-methyl-2-pentanone, aniline, bis(2-chloro-isopropyl)ether, 4-chloroaniline, 2-nitro-
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ethylhexyl)phthalate (540 micrograms per kilogram (ug/kg) wet weight (wt)) and n-
nitrosodimethylamine (270 ug/kg wet wt) from the Phase I investigation43 2 are shown in Figure
6-2a. Five grab sediment samples and one surface water composite were collected in Phase II.
In surface water, barium (0.044 mg/L) exceeded USEPA ECOTOX.

The following semi-volatile organic compounds (SVOCs) were detected above Canadian
Sediment Quality Guidelines (CSEQGs), USEPA ECOTOX, and/or USEPA Region IV
screening values in the sediment samples: benzo[a]anthracene (0.025 mg/kg), di-n-butyl
phthalate (4.8 mg/kg), 2-methylnaphthalene (0.004 mg/kg), and pyrene (0.038 mg/kg). Some of
the Phase II analytical results are shown in Figure 6-2c.

Site 11 -- P Area SE Drainage

Site 11 is located within the drainage channel that flows to the southeast, in the southeast corner
of Area 2P (Figure 6-2a). 33 This drainageway is visible in the southeast part of Figure 6-3. One
composite surface water sample and two composite sediment samples (0-1 ft) were collected in
Phase I.434 Results reported here are estimated.43 5 Bromodichloromethane (3 micrograms per
Liter (ug/L)), chloroform (31 ug/L), and HMX [Her Majesty's Explosive] (8 mg/L) were
detected in the surface water sample. In the sediment sample, n-nitrosodimethylamine (63 ug/kg
wet wt) and 1,l -dichloroethene (14 ug/kg wet wt) were detected.

Site I lA -- P Area North

Site 1 IA was located outside of the fence north of the Olin P Area (in the area around Buildings
436P-1-5 and P-1-6 (see Figures 4-3, 6-1, and 6-2b). It appears that in 1988, this portion of Area

2P was not in use. This site consisted of abandoned L-shaped covered walkways, a loading
dock, and a steamhouse with a concrete pit. Eight soil and sediment composite samples (0-1 fi)
were collected.4 37 One soil sample was resampled and analyzed for the full CLP analyses. Soil
land sediment results are reported in dry weight. Some results reported by O'Brien and Gere are
not included here because they were determined to be not useable. Results reported here are
estimated.4 38

The following SVOC compounds were detected above either USEPA Region IV, CSEQG,
and/or USEPA ECOTOX screening values in the sediment samples: 2-methylnaphthalene (3
ug/kg), butyl benzyl phthalate (49 ug/kg), and di-n-butyl phthalate (24 ug/kg). In the sediment,

sodiphenylamine, benzidine, di-n-octyl-phthalate, benzo(a)pyrene, indeno(l,2,3-c,d)pyrene, dibenz(ah)anthracene,
cyanide, Ag, As, Be, Cd, Cu, Ni, Pb, Se, Zn, and Hg.
432 O'Brien & Gere, 1988, Remedial Investigation Report - Crab Orchard National Wildlife Refuge, Page 16-1.
433 O'Brien & Gere, 1988, Remedial Investigation Report - Crab Orchard National Wildlife Refuge, Figure 12-1.
434 O'Brien & Gere, 1988, Remedial Investigation Report - Crab Orchard National Wildlife Refuge, Page 17-1.
435 DPRA Document No. 00018887. Letter from Richard Boice to Dick Ruelle of USFWS regarding Crab Orchard
Lake RI/FS, dated February 18, 1987.
436 o'Brien & Gere, 1988, Remedial Investigation Report - Crab Orchard National Wildlife Refuge, Figure 18-1.
437 O'Brien & Gere, 1988, Remedial Investigation Report - Crab Orchard National Wildlife Refuge, Page 18-1.
438 DPRA Document No. 00018887. Letter from Richard Boice to Dick Ruelle of USFWS regarding Crab Orchard
Lake RI/ES, dated February 18, 1987. The letter reports that the data for the following constituents are not useable:
2-butanone, vinyl acetate, 4-methyl-2-pentanone, aniline, bis(2-chloro-isopropyl)ether, 4-chloroaniline, 2-nitro-
sodiphenylamine, benzidine, di-n-octyl-phthalate, benzo(a)pyrene, indeno(l ,2,3-c,d)pyrene, dibenz(a,h)anthracene,
cyanide, Ag, As, Be, Cd, Cu, Ni, Pb, Se, Zn, and Hg.
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Arochlor 1254 (0.892 mg/kg) was detected above USEPA Region IV screening values, and
antimony (11 mg/kg) was detected above USEPA Region IV.439 In one composite soil sample,
n-nitrosodimethylamine (262 ug/kg) was detected.4 40 (See Figure 6-2b.) Note that Figure 6-2b
shows the PCB results as total PCBs rather than by Arochlor.

Woodward Clyde Consultants, 1996

Site H1, 9, 1 1 A, and 10 were included in the 1996 Miscellaneous Areas Operable Unit (MISCA
OU) RI and are discussed below4 41.

Site 9 -- P Area NW Drainage

One composite/discrete soil sample pair was collected from the same drainageway sampled
during the 1988 RI (Figure 6-2a). The discrete sample was collected from a depth of 2.0 to 2.1
feet below ground surface (bgs) and analyzed for the Comprehensive Environmental Response
Compensation and Liability Act of 1980 (CERCLA) Target Compound List (TCL) volatile
organic compounds (VOCs). The composite sample was taken over the depth interval from 2.0
to 2.1 feet bgs and analyzed for the CERCLA Target Analyte List (TAL) inorganics and TCL
organics (except VOCs), and explosives. No organic compounds were detected, and all
inorganic detections were within the background range for the Refuge. The 1996 RI concluded
that no further investigations were necessary at this site.442

Site 10 -- Waterworks North Drainage

In the Phase I RI, two composite/discrete soil sample pairs (Figure 6-2a) were collected from the
same drainageways sampled during the 1988 RI. The site includes two separate parts of the
drainage, as shown in Figure 4-3-a northwest segment and a southeast segment. One sample
pair was collected in each segment. All samples were collected from about 1.5 to 2.3 ft bgs. The
discrete samples were analyzed for the CERCLA TCL VOCs. The composite samples were
analyzed for the CERCLA TAL inorganics and TCL organics (except VOCs), and explosives.
Inorganic detections were within Refuge background levels in both stream segments. No organic
compounds were detected in the sample pair from the northwest segment. In the sample from
the southeast segment (which drains parts of Areas 2D, 2F7 and 2P), benzo(a)anthracene and
benzo(b)fluoranthene were detected at 250 and 340 ug/kg, respectively, both above their 1996 RI
preliminary levels of concern (PLCs). Acetone, methyl ethyl ketone, bis(2-ethylhexyl)phthalate
and several other polynuclear aromatic hydrocarbons (PAHs) were detected, but were below
their respective PLCs443. Results are shown in Figures 6-2a and 6-2c.

439 See Table I -I I of this report for Refuge background soil values used for the PA.
440 O'Brien & Gere, 1988, Remedial Investigation Report - Crab Orchard National Wildlife Refiuge, Page 18-2.
441 Woodward-Clyde Consultants, 1996, Remedial Investigation Report-Miscellaneous Areas Operable Unit. Crab
Orchard National Wildlife Refuige. Marion, Illinois.
442 Woodward-Clyde Consultants, 1996, Remedial Investigation Report-Miscellaneous Areas Operable Unit, Crab
Orchard National Wildlife Refuge, Marion, Illinois, page 5-7 and page ES-ii.
443 Woodward-Clyde Consultants, 1996, Remedial Investigation Report-Miscellaneous Areas Operable Unit. Crab
Orchard National Wildlife Refuge, Marion, Illinois, page 5-7 and 5-8.
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No PAHs were detected in sediment samples collected during Phase II of the 1996 RI. In surface
water samples chloroform, trichloroethene and 1,2 dichloroethene were detected4 44 , but the
concentrations were well below their PLCs, and were not evaluated further. A human health risk
assessment was not done for this site because human use is restricted. The RI concluded that a
completed exposure pathway for human risk does not exist at this site.445

Site 11 -- P Area SE Drainage

One composite/discrete soil sample pair (Figure 6-2a) was collected from the same drainageway
sampled during the 1988 RI. The discrete sample was collected from a depth of 1.3 feet bgs and
analyzed for the CERCLA TCL VOCs. The composite sample was taken over the depth interval
from 1.7 to 1.9 feet bgs and analyzed for the CERCLA TAL inorganics and TCL organics
(except VOCs), and explosives. The only organic compound detected was acetone with an
estimated detection of 280 ug/kg, below the PLC. The 1996 RI concluded that no further
investigations were necessary at this site446.

Site I ]A -- P Area North

Soil samples were taken from an area of former walkway structures in the northern part of Area
2P. Four composite/discrete soil sample pairs and one duplicate pair were collected (Figure 6-
2b). All samples were collected from around 1.5 to 1.9 ft bgs. The discrete samples were
analyzed for the CERCLA TCL VOCs. The composite samples were analyzed for the CJBRCLA
TAL inorganics and TCL organics (except VOCs), and explosives. All results were below
PLCs, except that heptachlor epoxide was detected at 4.4 ug/kg and there was no PLC
established. The following organic constituents were detected: 2,4,6-trinitrotoluene (380 ug/kg),
acetone (52 ug/kg), methyl ethyl ketone (4 and 14 ug/kg). The 1996 RI concluded that no further
investigations were necessary at this site.447

USEPA Sampling, 1998

One sample (AUS 10-1) was collected for analysis. The location is shown in Figures 6-3, 6-4,
and 6-5. The results for all detected constituents are listed in Table 6-lA. There were no SVOC
target compounds detected in this sample; however, reporting limits were elevated.

6.1.4 Observations During Site Visit

Several drainage ditches were observed throughout the area during the site reconnaissance. In
general, the northern and western portions of Area 2P drain off site to the northwest via drainage

444 Woodward-Clyde Consultants, 1996, Remedial Investigation Report-Miscellaneous Areas Operable Unit. Crab
Orchard National Wildlife Refuge, Marion. Illinois, page 5-44 and Table 5-13b. The text incorrectly states that
trichloroethane was detected. See Table 5-13b. One of the surface water samples was collected upstream of Site 10,
which is Site 9, as shown in Figure 4-3.
445 Woodward-Clyde Consultants, 1996, Remedial Investigation Report-Miscellaneous Areas Operable Unit. Crab
Orchard National Wildlife Refuge. Marion, Illinois, page 5-32.
446 Woodward-Clyde Consultants, 1996, Remedial Investigation Report-Miscellaneous Areas Operable Unit, Crab
Orchard National Wildlife Refuge. Marion, Illinois, page 5-9 and page ES-ii.
447 Woodward-Clyde Consultants, 1996, Remedial Investigation Report-Miscellaneous Areas Operable Unit, Crab
Orchard National Wildlife Refuge, Marion, Illinois, page 5-10 and page ES-ii.
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ditches. The southern and eastern portions of Area 2P generally drain off site to the southeast via
drainage ditches. Two sewer manholes were observed during the site reconnaissance, just to the
north of Building P- I -l I (former IOP Change House).

6.1.5 Recommendations Based on Preliminary Assessment

Both original AUS OU sites, AUS-0004 (Artillery Primer Loading Line - Area 2P) and AUS-
0010 (Boiler House South of Area 2P) were retained in the AUS OU Site Investigation (SI),
along with the remainder of Area 2P. AUS-OA2P was included in the SI primarily because the
historic search report results indicated that all potential releases had not been investigated.

6.2 SITE INVESTIGATION INFORMATION

URS conducted a Site Investigation at AUS-OA2P from March 29 through May 17, 2000. The
rationale for sample locations, media, and analytes is presented in the Field Sampling Plan
(FSP)448 for the AUS OU PA/SI. Since the time the FSP was prepared, additional information
has become available, and the historic discussion (Section 6.1) 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 Figures 6-3, 6-4, and 6-5. Survey coordinates for all
sample locations in Area 2P are found in Table 6-2. Table 6-4 lists the sample locations and the
matrix sampled at that location. All samples are soil unless otherwise indicated. Groundwater
samples were collected at all monitoring well locations.

6.2.1 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
6.1.2.2 of this report.

Building P-1-1

Four shallow samples (OA2P-008, OA2P-009, OA2P-015 and OA2P-017) were collected and two
monitoring wells (OA2P-W04 and OA2P-W06) installed in the area surrounding Building P-1-1.
Note that sample location OA2P-009 was moved east from its planned location. During the IOP,
primer cartridges were loaded and sealed in this building. Olin had a research and development
laboratory in this building as well mixers for mixing propellants and a mill for shaping the
propellants into grains. There was also a sump located on the north side of this building.
Monitoring well OA2P-W04 was placed next to this former sump in an area that would have
likely received discharge waters from the sump. Monitoring well OA2P-W06 was located on the
south side of Building P-i-1 in an area the may have been impacted by wash waters from inside
the building. It is also located next to an east-flowing drainage ditch.

448 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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Sample location OA2P-008 was located in a drainage ditch that heads northward from near the
northwest corner of Building P-1-1. Sample location OA2P-015 was in a second northward-
flowing drainage ditch just to the west of the ditch that contained sample OA2P-008. Sample
location OA2P-009 was located in a drainage ditch that appears to originate near the northeast
corner of Building P-1-1 and it flows eastward from this point. Sample location OA2P-017 was
located in a drainage ditch that flows eastward along the south side of the building.

Building P-1-3

Three shallow samples (OA2P-006, OA2P-007 and OA2P-O1 1) and two monitoring wells (OA2P-
W02 and OA2P-W03) were located in the area surrounding Building P-1-3. Primer cartridges
were cleaned, prepared and loaded with percussion elements in Building P-1-3 during the IOP
era. This building contained four presses and one degreaser. 44 Olin used building P-i-3 as a
research and development laboratory, as a machine shop which likely used solvents and
degreasers, and for loading gas generators. Monitoring well OA2P-W02 was located on the north
side of Building P-1-3, in between this building and Building P-1-48. Monitoring well OA2P-
W03 was located on the south side of Building P-1-3. Both of these monitoring wells were
placed in areas that were likely to have been impacted by the Building P-1-3 activities. Cleaning
operations inside the building also likely impacted these areas.

Sample OA2P-006 was located in a drainage ditch that flows eastward along the north side of
Building P-1 -3. Sample OA2P-007 was located in a drainage ditch that flows southward from
near the southeast comer of this building. This drainage ditch collects drainage from the loading
dock area for Building P-1-3. Sample OA2P-OI I was located in a drainage ditch that flows
northward along the west side of Building P-1-3 and collects drainage from the west sides of
both Buildings P-1-1 and P-1-3. All three of these ditches likely received runoff from the areas
surrounding Building P-1-3 and therefore may have been impacted by the activities performed in
this building.

Building P-1-4

Sample OA2P-004 was located in a drainage ditch that flows northward and passes next to
Building P-1-4 (IOP Percussion Element Service Building).

Building P-1-5

Building P-1-5 was used as a Black Powder Service Magazine by the IOP and for propellant
grain casting by Olin. Sample OA2P-004 was located in a drainage ditch that flows northward on
the east side of Building P-1-5. This drainage ditch likely received drainage from the area
surrounding this building. Sample OA2P-002 is located in this same drainage ditch, only further
downstream of Building P-1-5.

Building P-1-6/P-1-83

449 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant
Carbondale, Illinois, Part III Section 2 Page 5.
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Sample OA2P-001 was located in a drainage ditch that leads northwestward from the former
location of Building P-1-6 (present location of Building P-1-83). This building was a Black
Powder Screening Building during the IOP, and used by Olin as a Utility Building. Sample
OA2P-005 was located in a drainage ditch just to the southeast of this building. Both of these
drainage ditches may have received runoff from the areas surrounding this building.

Building P-1-7

Sample OA2P-005 was located in a north-flowing drainage ditch that flows along the east side of
Building P-1-7. This drainage ditch likely receives drainage from the areas surrounding this
building. During the IOP, Building P-1-7 was used as a Black Powder Rest House, and Olin
reportedly used this building for H.E. Ammo.

Building P-1-8

Sample OA2P-012 was collected from a drainage ditch to the south of Building P-1-8 that flows
westward. This building was the IOP Black Powder Dry House, and Olin reportedly used it for
storage of chemicals.

Building P-1-9

Sample OA2P-020 was located to the west of Building P-i -9, in a drainage ditch that was located
on the other side of the roadway. This drainage ditch may or may not have received drainage
from the area surrounding Building P-1-9. This building was the IOP Fan House and Olin
designated it for "Primed Cases Squibs." It may have also been used for solvent storage.

Building P-1-10

Monitoring well OA2P-WO5 was installed next to the south side of Building P-l-10 in an area
that may have been impacted by cleaning activities from this building. Building P-1-I0 was the
IOP Black Powder Pelleting Building, and there were three pelleting presses located in this
building. Olin used the building as a research and development testing facility, a pressing facility
for the production of ammunition products, and for a research and development operation
involving the loading of depleted uranium. This building also contained a degreaser during
Olin's tenure.

According to Rudy Okolski, propellant was spread on the landscaped areas located between
Buildings P-1-9 and P-1-10, and reportedly caught fire in the mid-1970s. Sample OA2P-013 was
originally planned to be collected from the area between these two buildings. However, sample
OA2P-0 13 was moved farther north from Building P-I -10 than originally planned.

Building P-1-14

Samples OA2P-021 and OA2P-022 were collected near Building P-1-14, the IOP Boiler House.
Sample OA2P-021 was located in an area of surficial discoloration observed in historical aerial
photographs along the west side of the building, that may be associated with fuel (i.e. coal or oil)
loading activities for the boiler house. Sample OA2P-022 was collected from a small fill/scarred
area observed in the historical aerial photographs, along the outer, southeastern edge of the road
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that loops around the building. In the 1965 aerial photograph, the scarred area appeared to be the
result of a liquid release. There appeared to be a small body of liquid along the westernmost
portion of the scar. There are no present day features associated with this apparent historic liquid
release, and coordinates obtained from the historic aerial photograph determined the sample
location.4 5 0

All samples were collected in accordance with the tables in the Field Sampling Plan with the
following exceptions:

* AUS-OA2P-021-SD-OX Sample was added.
* AUS-OA2P-021 -SD-02 Sample was added.
* AUS-OA2P-022-SD-OX Sample was added.
* AUS-OA2P-022-SD-OX Sample was added.

Building P-1-15

Sample OA2P-015 was located in a drainage ditch that likely receives runoff from the area
surrounding Building P- 1-15. This drainage ditch was located to the east of this building; it also
received drainage from the western portions of Buildings P- 1-1 and P- 1-3. Olin used Building P-
1-15 as an oven house.

Building P-1-48

Building P-1-48 was not one of the original IOP buildings. Olin used this building, which
contained a boiler. Monitoring well OA2P-W02 was located between this building and Building
P-1-3-mainly to evaluate contamination related to the operations done in Building P-1-3.
Sample location OA2P-006 was located in a drainage ditch that ran along the south side of
Building P-1-48. This ditch flowed to the east and likely received drainage from the areas
surrounding both Buildings P-1-48 and P-1-3.

Building P-1-53

Sample OA2P-O 14 was planned to be located in a drainage ditch to the southeast of Building P-I-
10. However, it was located on the east side of Building P-l-10, with two buildings, P-1-85 and
another unknown pad or building, between the sample location and Building P-1-10. The use of
Building P-1-53 was not determined.

Building P-1-54

Sample OA2P-016 was located in a drainage ditch that receives drainage from the southwest
portion of the facility, including the areas surrounding Buildings P-1-54 and P-1-70. Building P-
1-54 contained a boiler, and Building P- 1-70 was used for scrap.

450 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 lOP 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 i,
and therefore, acceptable for locating site features such as this one.
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*0 Buildings P.1-64 through P-1-69

Buildings P-1 -64 (Primers), P-1 -65 (Trace Mix), P-1 -66 (Working Magazine), P-1 -67 (Igniters),
P-1-68 (Blast Caps) and P-1-69 (High Explosives-A-4, C-4, RDX) were all located along the
west side of the westernmost service road in Area 2P. The areas surrounding these buildings
likely drained to the ditch that flows northward along the west side of the service road. Sample
OA2P-010 was located in this ditch, just downstream of Building P-1-69. Sample OA2P-020 was
located in this ditch, downstream of all of these buildings and west of Building P-1-9.

Building P-1-79

Samples OA2P-002 and OA2P-003 were located in the area surrounding Building P-1 -79. Note
that OA2P-003 was planned to be located to the east of former Building P-1-79, however it was
actually located to the west of this former building. This was Olin's Propellant Process Building
(likely used for gas generator loading activities). Sample OA2P-002 was located in the westward
flowing ditch at the north side of the former building. Sample OA2P-003 is located along the
east side of the former building. Both samples were located in areas that would likely have been
impacted by activities in this building.

Building P-1-80

Monitoring well OA2P-WOI was located just west of former Building P-1-80. This was Olin's
Propellant Mix House. Cleaning activities in this building may have impacted the soils in this
area.

Building P-1-82

Sample OA2P-004 is located in a north-flowing drainage ditch, just downstream of Building P- 1-
82. This drainage ditch is on the east side of this building, and it would likely have received any
runoff from the area surrounding this building. Building P-1-82 was used by Olin for propellant
curing operations (possibly oven curing).

Miscellaneous Drainageways in Area 2P

Sample locations OA2P-018 and OA2P-019 were located in a southeast-flowing drainage ditch
that appears to drain the southeast portion of Area 2P. Sample location OA2P-01 9 also included
a surface water sample. Sample OA2P-018 appears to receive drainage from Buildings P-1-1, P-
1-2 and P-1 -3. Sample location OA2P-0 19 is slightly further downstream than OA2P-0 18 and it
receives drainage from these same buildings and also from Building P-I -11.

Possible Open Dump North of Industrial Portion of Area 2P

A small, possible open dump was observed in the historical aerial photographs, to the north of
the industrialized portion of Area 2P and along the edge of a stream. Note that sample location
OA2P-023 was planned next to the creek, however it was located at least 100 ft away from the
creek. The possible dump appeared as light-toned earthen deposits with no visible debris. The
site is accessible via an access road.
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All other samples were collected in accordance to the tables in the Field Sampling Plan with the
following exceptions:

* AUS-OA2P-023-SD-OX Sample was added.
• AUS-OA2P-023-SD-02 Sample was added.

6.2.2 Field Results

6.2.2.1 Site Conditions

6.2.21.1 Geologic Conditions

Figures 6-6 and 6-7 are geologic cross-sections that were developed from the soil boring
information from the six monitoring wells installed at this site. Cross section locations are
shown in Figure 6-5. Boring logs and monitoring well construction diagrams are included in
Appendices A and B, respectively. Boring depths ranged from 19 to 24 ft bgs.

As shown in the geologic cross-sections in Figures 6-6 and 6-7, a 4-inch to 1-ft-thick layer of fill
material (gravel, topsoil, etc) overlies the site. Below the fill, there is a 7.5 to 14.5-ft thick layer
of silty clay loess. The loess overlies a four to 12 ft thick layer of highly heterogeneous glacial
till consisting of silt, low to high plastic clay, and sand. Some of the material also contains
gravel. All borings were terminated in the glacial till.

6.2.2.1.2 Hydrogeologic Conditions

At AUS-OA2P groundwater was encountered in all six soil borings during drilling at depths
ranging from nine to 15 ft bgs as shown in Figures 6-6 and 6-7. Figure 3-8 is a groundwater
contour map of Area 2 based on data from the eighteen monitoring wells installed at Area 2,
obtained during October 2000. Table 3-7 presents the groundwater elevations measured in the
Area 2 wells in May, July, September, and October 2000. As shown in this groundwater contour
map, the overall flow direction of the groundwater appears to be toward Crab Orchard Lake
(toward the southwest). Slug tests were performed on each of the six wells that were installed
within Area 2P during the AUS OU investigation, resulting in hydraulic conductivity values that
ranged from 3.30E-05 to l.91E-04 centimeters per second (cm/sec). Slug test results are
summarized in Table 6-3. Slug tests are included in Appendix C.

The classification of groundwater at this site by State of Illinois standards is uncertain. Only one
of the six wells exceeded the hydraulic conductivity trigger criterion of 1 E-04 cm/sec for State of
Illinois Class I groundwater (35 IAC 620). This was Well No. OA2P-W05, where the measured
hydraulic conductivity was 1.91 E-04 cm/sec.

6.22.1.3 Hydrologic Conditions

Area 2P is on a gently sloping ridge near Crab Orchard Lake (Figure 3-1). Area 2P was leveled
as part of the IOP construction and drainage ditches were built along roadways. These ditches
flow to natural drainageways located to the northwest and southeast. Part of the site drains to
stream located northwest of the site, which flows into Crab Orchard Lake. A portion of this
stream appears on the northwest corner of Figure 6-3. This is the same stream that receives most

U RS This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 6-48



SECTIONSIX Area 2P IAUS-032P

of the drainage from Area 2F. It also flows along the east side of Area 2D. The southeast part of
Area 2P flows to a natural drainageway southeast of the site, which also then leads to Crab
Orchard Lake.

There are no permanent water bodies on this site.

6.2.2.2 Chemical Results

The sample analytical results are summarized as follows:

* Table 6-5 - soil sample results,
* Table 6-6 - groundwater sample results, and
* Table 6-7 - surface water sample results.

These tables list all the chemicals detected in Area 2P 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 figures as follows:

* Figure 6-3 - organic results for soil samples,
* Figure 6-4 - inorganic results for soil samples, and
* Figure 6-5 - all results for surface water and groundwater samples at this site.

6.3 SCREENING RISK ASSESSMENT

Results of the screening are presented in Tables 6-8 through 6-12 as follows:

* Table 6-8--human health risk screening for soils,
* Table 6-9--human health risk screening for groundwater,
* Table 6-1 0--human health risk screening for surface water,
* Table 6-1 l--ecological risk screening for soils, and
* Table 6-12--ecological risk screening for surface water.

Each table lists the maximum detected concentration for each constituent analyzed at AUS-
OA2P. 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
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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 6-3 through 6-5, 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 6-13 (human health risk) and 6-14 (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 6-13) and COPECs (Table 6-14) are shaded in the tables.

6.3.1 Human Health Risk

6.3.1.1 Soil

Human health screening results for soil samples are presented in Table 6-8. 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.

6.3.1.2 Groundwater

Human health screening results for groundwater are presented in Table 6-9. The maximum
groundwater concentrations from Area 2P were screened against maximum contaminant levels
(MCLs) and Illinois Class I groundwater standards. This may be conservative since the
groundwater at the site may be Illinois Class II.

6.3.1.3 Surface Water

Human health risk screening results for chemicals in surface water at Area 2P are presented in
Table 6-10. The maximum concentrations from Area 2P were screened against the Illinois
Environmental Protection Agency (IEPA) General Use Surface Water Quality Criteria - Human
Health.
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6.3.2 Ecological Risk

6.3.2.1 Soil

Ecological screening results for soil samples are presented in Table 6-11. Soil screening
concentrations for direct exposures were developed using toxicity reference values (TRVs)
derived from several sources, including the following:

* USEPA (2000)451
* Environment Canada (1995)452
* Talmage et al. (1999)453
* Efroymson et al. (1 997a, 1997b)454

* CCME (1999)455
* MHSPE (1994)456
* 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 (K,,,), 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)457 used a log Kow 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 K0w 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.

4' USEPA. 2000. Ecological Soil Screening Level Guidance (Draft). USEPA Office of Emergency and Remedial
Response, Washington, DC.
452 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.
453 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.
45 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/ERITM-85/R3.

Efroymson, R.A., M.E. Will, and G.W. Suter II. 1997b. 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-126/R2.
455 Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.
456 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.
457 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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6.3.2.2 Surface Water

Ecological screening results for surface water samples are presented in Table 6-12. TRVs for
direct exposure by aquatic organisms in surface water were obtained from:

Illinois water quality standards
* National Recommended Ambient Water Quality Criteria (USEPA 1 999a)458

* EcoTox (USEPA 1996459)
* USEPA Region IV Freshwater Screening Values (1999b)460

. Maximum Acceptable Toxicant Concentrations (MATCs) or lowest observed effect
concentrations (LOECs) obtained from the USEPA Assessment Tools for the Evaluation of
Risk database (ASTER 2000)461

* 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
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 6.3.2.1.

6.4 SCIENTIFIC MANAGEMENT DECISION POINT

An RI is recommended for Site AUS-OA2P, 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 6-13; and on the COPEC list,
Table 6-14. Barium in soil is the only COPC in this category. The only COPEC coded with "D"
on Table 6-14 is manganese 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

458 USEPA. 1 999a. National Recommended Water Quality Criteria--Correction. Office of Water. EPA 822-Z-99-
001. April.
459 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.
460 USEPA. 1999b. Region IV Ecological Risk Assessment Bulletins - Supplement to RAGS. Available at
http://www.epa.gov/region4/waste/oftecser/ecolbul.htm.
461 ASTER. 2000. Assessment Tools for Evaluation of Risk Database. United States Environmental Protection
Agency, Office of Research and Development.
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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 6-15.

Other areas of the site and media and contaminants in addition to those addressed in this study
may warrant investigation in the RI. In particular, the historic open dump north of Area 2P was
inadvertently not sampled, and should be included in the RI. Other 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.
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TABLE 6-1
AREA 2P OPERATORS/LESSEES AND BUILDING USES

Building No. Year Operator/Lessee Product Line or Use

Building P-I-i 1942-1945 SWDC/War Dep't Primer Loading Building
?-1997 Olin Research and development laboratory; propellant mixing;

engineering and development offices; pilot scale
manufacturing activities;

1997-2001 Primex Unspecified manufacturing
2001 GDO&TS Unknown

Building P-1-2 1942-1945 SWDC/War Dep't Primer Rest House
Building P-l-3 1942-1945 SWDC/War Dep't Primer Preparation Building

?-1997 Olin Research and development laboratory; gas generator
loading; machine shop; building contained nitroglycerin
casting solvent, double base propellant, and ammonium
and potassium perchlorate propellant; machine shop
activities (welding, lathing, degreasing); research and
development (and metallurgical) laboratory; housed
solvents, methanol, toluene, methyl ethyl ketone, Epirez
510 (resin), and triacetin; possibly used for hazardous
waste storage; ammonium nitrate spill in 1982

1997-2001 Primex Unspecified manufacturing/90-day hazardous waste
accumulation area

2001 GDO&TS Unknown
IOP Building P-l14 1942-1945 SWDC/War Dep't Percussion Element Service Building
IOP Building P-1-5 1942-1945 SWDC/War Dep't Black Powder Service Magazine
(Building P-1-81) ?- 1997 Olin Propellant grain casting

Likely Primex Unknown
1997-2001

2001 GDO&TS Unknown
[OP Building P-1-6 1942-1945 SWDC/War Dep't Black Powder Screenina Buildina
(Building P-1-83) ?-1997 Olin Utility Building; possibly used to dispense TMETN and

TEGDN
1997-2001 Primex Storage / 90-day hazardous waste accumulation area

2001 GDO&TS Unknown
Building P-1-7 1942-1945 SWDC/War Dep't Black Powder Rest House

7-1997 Olin HE. Ammo; projectile and cartridges
1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown
Building P-1-8 1942-1945 SWDC/War Dep't Black Powder Dry House

9-1997 Olin Storage of chemicals
1997-2001 Primex Unspecified Storage

2001 GDO&TS Unknown
Building P-I-9 1942-1945 SWDC/War Dep't Fan House

?-1 997 Olin Primed Cases Squibs
1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown
Building P-I-I0 1942-1945 SWDC/War Dep't Black Powder Pelleting Building

?-1997 Olin Test Range Building (gas generators); ballistic testing;
ammunition R&D; DU ammunition development; metal
cleaning (degreasing);

1997-2001 Primex Unspecified manufacturing
. 2001 GDO&TS Unknown
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TABLE 6-1
AREA 2P OPERATORS/LESSEES AND BUILDING USES

Building No. Year Operator/Lessee Product Line or Use

Building P- I -I OA ? Olin Unknown
Building P-l-1 1 1942-1945 SWDC/War Dep't Change House

?-1997 Olin Engineering and Development Offices (Is" floor) and
Laboratories (2nd floor); building contained hazardous
wastes (1973-1974)

1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building P- I -12 1942-1945 SWDC/War Dep't Timekeeper's Building
?-1997 Olin Guard Shack (1957)

1997-2001 Primex Unspecified manufacturing
2001 GDO&TS Unknown

Building P-I-13 1942-1945 SWDC/War Dep't Solvent Storage Building
Building P-I-14 1942-1945 SWDC/War Dep't Boiler House

9 . Olin Boiler House l 957)
Building P-I-15 ?-1997 Olin Oven house (drying of propellant grains); explosives

R&D (1987)
1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown
Building P-1-16 ? Olin Unknown
Buildings P-1 -17, P-I- ? Unknown Unknown
18, P0109
Building P-1-20 7 Olin Unknown
Building P-1-23 ? Olin Oven
Building P-1-25 1970s Olin Scrap storage magazine; housed canisters of hydrogen

._________ .fluoride and cyanogen (1977)
Building P-1-26 1970s Olin Scrap storage magazine
Building P-1-27 ?-1997 Olin Incendiary mixes
(Building P-l-76) 1997-2001 Primex (likely) Unknown

2001 GDO&TS Unknown
Buildings P-1-28, P-I- ? Olin Unknown
29, P-1-30, P-1-31, P-
1-32, P-1-33, P-1-34,
P-1-35, P-1-36, P-1-38
Building P-1-42 ?-1997 Olin (likely) Unknown

1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building P-1-43 ?-1997 Olin Compressor House
1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown
Building P-1-44 ? Olin Unknown
Building P-1-45 ? Olin Igniter material
Building P- 1-47 ? Olin Unknown
Building P-1-48 ? Olin Contained a Boiler (1987)
Building P-1-49 ?-1997 Olin Inert metalparts (1985)

1997-2001 Primex Unspecified Storage
2001 GDO&TS Unknown

Building P-1-S0 ?-1997 Olin Inert metal parts (1985)
1997-2001 Primex Storage

2001 GDO&TS Unknown
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TABLE 6-1
AREA 2P OPERATORS/LESSEES AND BUILDING USES

Building No. Year Operator/Lessee Product Line or Use

Building P-1-51 ?-1997 Olin Weather mod. storage; inert metal parts
1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown
Building P-1-52 ?7-1997 Olin Oxidizers storage (1985)

1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building P-1-53 ?-1997 Olin Propellants (1 985)
1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown
Building P-1 -54 ?-1997 Olin Contained a Boiler (1986)

1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building P-1-55 ?-1997 Olin (likely) Unknown
1997-2001 Primex Structure was either a ramp, hallway, utility system, or

boiler room
2001 GDO&TS Unknown

Building P-1-59 ?-1997 Olin (likely) Unknown
1997-2001 Primex Structure was either a ramp, hallway, utility system, or

boiler room
2001 GDO&TS Unknown

Building P-1-60 7-1997 Olin (likely) Unknown
1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown
Building P-1-61 ?-1997 Olin (likely) Unknown

1997-2001 Primex Structure was either a ramp, hallway, utility system, or
boiler room

2001 GDO&TS Unknown
Building P-1-62 ?- 1997 Olin Explosive waste scrap storage (1985)

1997-2001 Primex Unspecified storage/90-day hazardous waste
accumulation area

2001 GDO&TS Unknown
Building P-1-63 ?-1997 Olin Propellants (1985)

1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building P-1-64 ?-1997 Olin Primers (1985)
1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown
Building P-1-65 ?-1997 Olin Trace Mix (1985)

1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building P- 1-66 ?-1997 Olin Working Magazine
1985 Olin Explosives

1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building P-1-67 ?-1997 Olin Igniters and Fuses (1985)
1997-2001 Primex Unspecified storage

.______ _ 2001 GDO&TS Unknown
Sheet 3 of 4
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TABLE 6-1
AREA 2P OPERATORS/LESSEES AND BUILDING USES

Building No. Year Operator/Lessee Product Line or Use

Building P-1-68 ?-1997 Olin Blast Caps
1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown
Building P- -69 ?-1997 Olin High Explosives (A-4, C4, RDX)

1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building P-1 -70 ?-1997 Olin Explosive waste storage (1982)
1997-2001 Primex Unspecified storage/90-day hazardous waste

accumulation area
2001 GDO&TS Unknown

Building P-1-71 ?-1997 Olin Metal Fuel (1982)
1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown
Building P-1-72 ?-1997 Olin H.E. Ammo (1982)

1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Building P-1-73 ? Olin T.P. Ammo (1982); projectiles and cartridges (1985)
Building P-1-74 ?-1997 Olin Propellant storage (1982); storage of plasticizers

(TMETN and TEGDN) (1988)
1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown
Building P- 1 -75 1982- Olin Propellant (1985); storage of plasticizers (TMETN and

TEGDN) (1988)
1997-2001 Primex Unspecified storage

2001 GDO&TS Unknown
Building P-1-77 ? Olin Energetic plastic storage (1988)
Building P-1-78 9 Olin Propellant storage (1988)
Building P-1-79 ? Olin Propellant process building (likely for gas generator

loading) (1988)
Building P-1-80 ? Olin Propellant mixing (1988)
Building P- 1-82 2 Olin Propellant curing operations (possibly oven curing)

(1988)
Building P-1-84 ? Olin Waste storage (1988)
Building P-1-85 ?-1997 Olin (likely) Unknown

1997-2001 Primex Unspecified storage
2001 GDO&TS Unknown

Sheet 4 of 4
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TABLE 6-1A
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Sample ID Constituent Result

10-1 Aluminum 11,000
Barium 84
Beryllium 0.5
Calcium 12,000
Chromium 14
Cobalt 7.8
Copper 9.9
Iron 17,000
Magnesium 7200
Manganese 800
Mercury 0.05
Nickel 11
Potassium 700
Vanadium 29
Zinc 36

Sheet I of 1
mg/kg = milligrams per kilogram

S0
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TABLE 6-1B
OLIN EXPLOSIVES LOCATIONS IN AREA 2P (1985) 46Z

Building Product Department of Transportation Net Explosive Weight
(DOT) Classification463 (in pounds)4 64

P-1-7 Projectiles, Cartridges 1.2, 1.1 190, 190
P-1-8 Chemical Storage N/A N/A
P-l-9 Primer Cases, Squibs 1.4 10
P-I-15 Propellant N/A N/A
P-1-45 Igniter Material 1.1 20
P-1-52 Oxidizers 1.3 1,000
P-1-53 Propellant 1.3 500
P-1 -62 Explosive Waste 1.3 2000
P- 1-63 Propellant 1.3 2000
P- 1 -64 Primers 1.2 50
P-1-65 Trace Mix 1.1 50
P-1-66 Storage 1.1, 1.2, or 1.3 50
P-1-67 Igniter, Fuses 1.2 50
P-1-68 Blasting Caps 1.1 50
P-1-69 High Explosives 1.1 100
P-1-70 Explosives Waste 1.1 50
P-1-71 Metal Fuels 1.4 500
P-l-72 Explosives 1.1 100
P-1-73 Projectiles, Cartridges 1.4 200
P-1-74 Propellant 1.1, 1.3 50 or 100
P-1-75 Propellant 1.1, 1.3 50 or 100
P-1-76 Incendiary Mix 1.1, 1.3 50

Sheet 1 of 1

DOT Classifications:

1.1 Explosives characterized with a mass explosion hazard.
1.2 Explosives characterized with a dangerous projections hazard.
1.3 Explosives characterized with a radiant heat or violent buring, or both hazard, but no blast or projection

hazard.
1.4 Explosives characterized with a small hazard with no mass explosion and no project of fragments of

appreciable size or range.
N/A = This left blank on source document.

462 DPRA Document No. C002 156. Olin Ordnance Products, Quantity/LDistance B-Area Map, Drawing No.
6020063, dated June 1985. This map was likely developed to indicate explosives allowances in buildings and to
ensure safe distances between these buildings based on the type of explosive and the amount present.
463 These classifications were obtained from the Department of Transportation Hazmat Transport Regulations, 49
CFR 173.58: Assignment of class and division for new explosives.
464 This indicated either the maximum amount allowed in a particular building/bay, or it indicated the amount that
was actually located in these buildings at the time the map was created.

URS This Final PA/Si Report is identical to the "Draft-Final" Report issued in September 2001.



SECTIONSIX Area 2P (AUS-OA2PI

TABLE 6-2
SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-OA2P

Sample Ground Top of Casing
Surface

Location Northing Easting Elevation Elevation Comments
OA2P-001 384009.6 777661.1 423.14 NA

OA2P-002 384011.1 777764.1 421.64 NA
OA2P-003 383965.7 777706.4 425.23 NA
OA2P-004 383959.9 777915.5 422.84 NA
OA2P-005 383929.3 777708.4 423.93 NA
OA2P-006 383690.7 778159.4 423.67 NA
OA2P-007 383595.6 778147.6 421.73 NA

OA2P-008 383518.4 777892.8 424.32 NA

OA2P-009 383453.9 778145.9 420.71 NA

OA2P-010 383176.6 777528.7 425.61 NA

OA2P-01 1 383673.8 777860.2 424.97 NA

OA2P-012 383572.6 777644.6 424.57 NA

OA2P-013 383466.1 777577.4 425.93 NA

OA2P-014 383373.0 777781.2 424.74 NA
OA2P-015 383585.1 777861.7 424.99 NA
OA2P-016 383153.2 777679.6 425.24 NA

OA2P-017 383363.7 778103.5 421.02 NA
OA2P-018 383290.1 778257.5 417.65 NA
OA2P-019 383191.3 778306.6 416.28 NA
OA2P-020 383604.3 777509.1 423.49 NA
OA2P-021 382705.0 777245.7 423.52 NA
OA2P-022 382689.5 777397.5 424.19 NA
OA2P-023 384364.2 777769.2 413.00 NA

OA2P-W01 384090.1 777811.0 426.36 428.69 New monitoring well
OA2P-W02 383707.7 778046.5 425.76 428.34 New monitoring well
OA2P-W03 383603.6 777971.3 424.36 427.11 New monitoring well
OA2P-W04 383480.3 777929.5 425.50 428.10 New monitoring well
OA2P-W05 383365.0 777617.0 425.63 428.24 New monitoring well
OA2P-W06 383371.6 778028.9 424.92 427.41 New monitoring well

Sheet I of I
NA = Not Applicable

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



SECTIONSIX Area 2P (AUS-O0P1

TABLE 6-3
SLUG TEST RESULTS

Well ID Number Hydraulic Conductivity
(cm/sec)

OA2P-WOI 5.15E-05

OA2P-W02 4.13E-O5
OA2P-W03 6.1 OE-05
OA2P-W04 6.57E-05

OA2P-W05 1 .91E-04

OA2P-W06 3.30E-05

Sheet 1 of 1
cm/sec = centimeters per second

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



SECTIONSIX area 2P (AUS-ORIPI

TABLE 6-4
MATRICES SAMPLED AT EACH SAMPLE LOCATION AT AUS-OA2P

Soil Groundwater Surface Water

AUS-OA2P-OO1* AUS-OA2P-WOI AUS-OA2P-019
AUS-OA2P-002* AUS-OA2P-W02
AUS-OA2P-003 AUS-OA2P-W03

AUS-OA2P-004* AUS-OA2P-W04
AUS-OA2P-005* AUS-OA2P-W05
AUS-OA2P-006* AUS-OA2P-W06
AUS-OA2P-007*
AUS-OA2P-008*
AUS-OA2P-OO9*
AUS-OA2P-O1O*
AUS-OA2P-O II *
AUS-OA2P-012*
AUS-OA2P-O-133_

AUS-OA2P-014*
AUS-OA2P-015*
AUS-OA2P-016*
AUS-OA2P-017*
AUS-OA2P-018*
AUS-OA2P-O19*
AUS.OA2P.02,*

AUS-OA2P-021 *
AUS-OA2P-022*
AUS-OA2P-023*

AUS-OA2P-WOIl*
AUS-OA2P-W023*
AUS-OA2P-W03 *
AUS-OA2P-WOIAUS-OA2P-W03*

AUS-OA2P-WO6*
Sheet 1 of 1

* Note that the samples at this location were originally designated as sediment, but are actually soil samples.

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 6-5
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections Range of Detections

Volatile Organic Compounds

cis-1,2-Dichloroethylene 3/38 2 ug/kg to 8 ug/kg
Tetrachloroethylene(PCE) 1/38 15 ug/kg
Trichloroethylene (TCE) 4/38 4 ug/kg to 240 ug/kg
Semivolatile Organic Compounds
I-Methynaphthalene 2/2 130 ug/kg to 2,200 ug/kg

2-Methylnaphthalene 2/12 170 ug/kg to 6,700 ug/kg
Acenaphthene 1/12 95 ug/kg
Acenaphthylene 2/12 160 ug/kg to 3,700 ug/kg
Anthracene 3/12 72 ug/kg to 100 ug/kg
Benzo(a)anthracene 5/12 12 ug/kg to 500 ug/kg
Benzo(a)pyrene 5/12 13 ug/kg to 480 ug/kg
Benzo(b)fluoranthene 6/12 14 ug/kg to 510 ug/kg
Benzo(ghi)perylene 5/12 18 ug/kg to 330 ug/kg
Benzo(k)fluoranthene 5/12 7.8 ug/kg to 490 ug/kg
Benzyl butyl phthalate 6/10 60 ug/kg to 6,300 ug/kg
Bis(2-ethylhexyl) phthalate 3/10 72 ug/kg to 190 ug/kg
Carbazole 2/10 63 ug/kg to 66 ug/kg
Chrysene 6/12 36 ug/kg to 630 ug/kg
Dibenz(a,h)anthracene 1/12 130 ug/kg
Dibenzofuran 1/10 58 ug/kg
Diethyl Phthalate 1/12 140 ug/kg
Fluoranthene 6/12 42 ug/kg to 1,200 ug/kg
Fluorene 1/12 44 ug/kg
Indeno(1,2,3-c,d)pyrene 3/12 170 ug/kg to 310 ug/kg
Naphthalene 2/12 59 ug/kg to 1,600 ug/kg
Phenanthrene 5/12 76 ug/kg to 1,200 ug/kg
Pyrene 7/12 126 ug/kg to 980 ag/kg
Metals
Aluminum 29/29 4,070 mg/kg to 12,000 mg/kg
Antimony 8/29 0.29 mg/kg to 1.6 mg/kg
Arsenic 29/29 3.9 mg/kg to 87.5 mg/kg
Barium 29/29 49.3 mg/kg to 139 mg/kg
Beryllium 6/29 0.27 mg/kg to 0.73 mg/kg
Boron 10/29 1.7 mg/kg to 7.3 mg/kg
Cadmium 7/29 0.03 mg/kg to 1.3 mg/kg
Calcium 29/29 1,580 mg/kg to 113,000 mg/kg
Chromium, Total 29/29 5.7 mg/kg to 28.6 mg/kg
Cobalt 19/29 5.1 mg/kg to 15.1 mg/kg
Copper 29/29 4 mg/kg to 186 mg/kg
Iron 29/29 2,400 mg/kg to 25,700 mg/kg
Lead _ 29/29 8.3 mg/kg to 60.5 mg/kg

Sheet I of 2

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



SECTIONSIX Area 2P MUSOW2PI

TABLE 6-5
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections Range of Detections
Magnesium 29/29 1,430 mg/kg to 57,200 mg/kg
Manganese 29/29 189 mg/kg to 1,090 mg/kg
Mercury 17/29 0.0 19 mg/kg to 0.32 mg/kg
Nickel 29/29 4.4 mg/kg to 22.7 mg/kg
Potassium 29/29 230 mg/kg to 886 mg/kg
Selenium 19/29 0.57 mg/kg to 3.7 mg/kg
Silver 12/29 0.29 mg/kg to 237 mg/kg
Sodium 4/29 61.4 mg/kg to 1,550 mg/kg
Thallium 4/29 0.17 mg/kg to 0.21 mg/kg
Vanadium 29/29 13.7 mg/kg to 31.8 mg/kg
Zinc 29/29 30.4 mg/kg to 612 mg/kg
Other Inorganics
Total Organic Carbon 2/2 16,100 mg/kg to 20,200 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 5/20/01

URS This Final PA/Si Report is identical to the "'Draft-Final" Report issued in September 2001
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TABLE 6-6
GROUNDWATER SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections | Range of Detections

Volatile Organic Compound
1,1,1 -Trichloroethane 1/6 7 ug/L
1,1,2-Trichloroethane 1/6 14 ug/L
1,1 -Dichloroethene 1/6 5 ug/L
1,2-Dichloroethane 1/6 2 ug/L
Chloroform 1/6 0.6 ug/L
cis-1,2-Dichloroethylene 2/6 23 ug/L to 40 ug/L
Tetrachloroethylene(PCE) 1/6 230 ug/L
Toluene 1/6 1 ug/L
trans- 1,2-Dichloroethene 1/6 1 ug/L
Trichloroethylene (TCE) 4/6 0.9 ug/L to 110,000 ug/L
Vinyl Chloride 1/6 0.7 ug/L
Explosives

Perchloric Acid 1/6 [1200 ug/L
Metals
Aluminum 6/6 49.9 ug/L to 1,220 ug/L
Barium 6/6 31.6 ug/L to 61.7 ug/L
Boron 4/6 11.7 ug/L to 119 ug/L
Calcium 6/6 32,900 ug/L to 67,200 ug/L
Copper 2/6 1 ug/L to 1.2 ug/L
Iron 6/6 59 ug/L to 996 ug/L
Magnesium 6/6 15,900 ug/L to 30,700 ug/L
Manganese 6/6 7.6 ug/L to 24.6 ug/L
Nickel 1/6 1.7 ug/L
Potassium 1/6 725 ug/L
Selenium 3/6 3.2 ug/L to 6.2 ug/L
Sodium 6/6 18,500 ug/L to 89,700 ug/L
Other Inorganics
Alkalinity, Total (as CaCO3) 2/2 223 mg/L to 346 mg/L
Nitrogen, Ammonia (as n) 2/2 0. 11 mg/L to 0.31 mg/L
Nitrogen, Nitrate-Nitrite 5/5 0.27 mg/L to 4.6 mg/L
Phosphorus, Total (as P) 1/1 0.062 mg/L
Suspended Solids (Residue, Non- 2/2 2.5 mg/L to 34.5 mg/L
Filterable)
Total Dissolved Solids (Residue, 2/2 370 mg/L to 548 mg/L
Filterable) _

Sheet I of 1
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 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 5/20/01

IRS This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 6-7
SURFACE WATER SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents j Number of Detections Range of Detections

Metals
Aluminum 1/1 1,320 ug/L
Arsenic 1/1 2.1 ug/L
Barium 1/1 52.5 ug/L
Calcium 1/1 63,400 ug/L
Iron 1/1 1,260 ug/L
Magnesium 1/1 17,200 ug/L
Potassium 1/1 1,970 ug/L
Sodium 1/1 26,700 ug/L
Zinc 1/1 36.9 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 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 5/20/01

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



TABLE 6-8

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2P (AUS-OA2P}

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 RL} to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria

Limit (RL) Background (SOIL) Soil PRG for Toxins (DAF-1)

Volatile Organic Compounds

71-55-6 1 1,1-Trichloroethane 9 U UG/KG 2.70E-06 900E-02

79-34-5 1,1,2,2-Tetrachloroethane 9 U UG/K& I.OOE-08 2.30E-06 4.50E+0O

79-00-5 I,1,2-Trichloroethane 9 U UGIKG 4.73E-09 5.91 E-05 1.0OE+0O

75-34-3 1,1-Dichloroethane 9 U UGIKG 4.37E-06 9.OOE-03

75-35-4 Ll,-Dichloroethene 9 U UG/KG 7.58E-08 1.34E-04 3.OOE+00

107-06-2 1,2-Dichloroethane (EDC) 9 U U&GKG I.18E-08 2.56E-04 9.00E+00

540-59-0 1,2-Dichloroethene (total) 9 U UG/KG 64 IF-05 4.50E-01

78-87-5 1,2-Dichloropropane 9 U UG/KG 1 .17E-08 4.23E-04 9.00E+00

78-93-3 2-Butanone (MEK) 18 U UG/KG 6.49E-07

591-78-6 2-Hexanone 18 U UG/KG

108-10-1 4-Methyl-2-pentanone (MIBK) 18 U UG/KG 6.24E-06

67-64-1 Acetone 18 U UG/KG 2.89E-06 2.25E-02

71-43-2 Benzene 9 U UG/KG 6.14E-09 3.71E-04 4.50E+00

75-27-4 Bromodichloromethane 9 U UG/KG 3.82E-09 8.62E-06 3.OOE-O I

75-25-2 Bromoform 9 U UG/KU 2.88E-1 I 5.F1 E-07 2.25E-OI

74-83-9 Bromomethane 9 U UG/KG 6.85E-04 9.001-0 I

75-15-0 Carbon disulfide 9 U UG/KG 7.45E-06 4.50E-03

56-23-5 Carbon tetrachloride 9 U UG/KG 1.70E-08 1.29E-03 3.00E+00

108-90-7 Chlorobenzene 9 U UGIKG 1.66E-05 1.29E-01

75-00-3 Chloroethane 9 U UG/KG 1.38E-09 4.77E-07

67-66-3 Chloroform 9 U UG/KG I .73E-08 6.98E-03 3.00E-0 I

74-87-3 Chloromethane 9 U UG/KG 3.38E-09

156-59-2 cis-l,2-Dichloroethene 8 UG/KG 5.43E-05 4.MIE-OI

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

Page I of 14



TABLE 6-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2P (AUS-OA2P)

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 Raeson ustra Based on USEPA Region i (or Max RL) to Migrationtc

CAS Number Chemical ~ LMaxRprit g Qaiir nt a RRL) Segoil 9R fousria Industrial Soil PRG for Groundwater Criteria
CASChemical Limit (RL) (Units Background (SOIL) Soil PRG for Toxins (DAF-1)

Carcinogens

10061-01-5 cis-1,3-Dichloropropene 9 U UG/KG 5.061E-08 2.04E-04

124-48-1 Dibromochloromethane 9 U UG/KG 3.391E-09 5.65E-06 4.50E-01
100-414 Ethylbenzene 9 U UG/K& 1.51E-06 I.29E-02

75-09-2 Methylene chloride 9 U UG/KG 4.38E-10 9.21 E-07 9.00E+00

110-54-3 N-Hexane 9 U UG/KG 2.231E-05

10042-5 Styrene 9 U UG/K_ 4.40E-07 4.50E-02

127-184 >'% 15 UG/KG 8.04E-10 8.8 1IE-06

108-88-3 Toluene 9 U UG/KG 4.531E-06 1.50E-02

1330-20-7 total Xylenes 9 U UG/KG 2.02E-06 9.OOE-04

156-60-5 trans-1,2-Dichloroethene 9 U UG/KG 4.20E-05 30OOE-01

10061-02-6 trans-1,3-Dichloropropene 9 U UG/KG 5.06E-08 2.04E-04

79-01-6 c , &(l} :t 240 J UG/KG 3.92E-08 3.04E-03 - * 8 13 ,-

75-014 Vinyl chloride 9 U UG/KG 1.85E-07 1.29E+O I

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 500 U UG/KG 6.56E-05 1.67E+00

95-50-1 I,2-Dichliorobenzene 500 U UG/KG 1.511E-04 5.56E-01

541-73-I 1,3-Dichlorobenzene 500 U UGIKG 9.66E-03

10646-7 1,4-Dichlorobenzene 500 U UG/KG 6.15fE-08 2.60E-04 5.OOE+00
95-954 2,4,5-Trichlorophenol 2500 U UG/KG 2.84E-05 2.50E-0 I
88-06-2 2,4,6-Trichlorophenol 500 U UGIKG 2.231E-09 6.25E+01

120-83-2 2,4-Dichlorophenol 500 U UGIKG 1.89E-04 1.001E+01

105-67-9 2,4-Dimethylphenol 500 U UG/KO 2.84E-05 1.25fE+00
5 1-28-5 2,4-Dinitrophenol 2500 U UG/KG 1.42E-03 2.50E+02
91-58-7 2-Chloronaphthalene 500 U UG/KG 1.83E-05

ND = Not Detected E1 = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect

Page 2 of 14
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TABLE 6-8

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2P (AUS-0A2P)

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 U1SEPA Region 9 (or Max RL) to Migration t

CAS Number Chemical Max Reporting Qualifier Units Max RL) to Region 9 Industrial Industrial Soil {RG for Groundwater Criteria

Limit (RL) Background (SOIL) Soil PRO for Toxins (OAF-I)
Carcinogens

95-57-8 2-Chlorophenol 500 U UG/KG 207E-03 2.50E+00

90-12-0 I-Methylnaphthalene 2200 UG/KG I.17E-02 5.50E-01

91-57-6 2-Methylnaphthalene 6700 UG/KG 1.24E-04 3.35E-02

95-48-7 2-Methylphenot 500 U UG/K& 1.14E-05 6.25E-01

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

88-75-5 2-Nitrophenol 500 U UGIKG 7.09E-05

91-94-1 3,3'-Dichlorobenzidine 500 U UG/KG 9.12E-08 1.67E+03

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

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

101-55-3 4-Bromophenyl phenyl ether 500 U UGfKG

59-50-7 4-Chloro-3-methylphenol 500 U UG/KG 1.14E-05

10647-8 4-Chicroaniline 1000 U UG/KG 2.84E-04 3.33E+01

7005-72-3 4-Chlorophenyl phenyl ether 500 U UG!KG

106-44-5 4-Methylphenol 500 U UG/KG 1.14E-04

100-01-6 4-Nitroanifine 2500 U UGIKG 4.97E-02

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

83-32-9 Acenapfithene 95 J UG/KG 2.48E-06 3.177-03

208-96-8 Acenaphthylene 3700 UGfKG 6.82E-05 1.85E-02

120-12-7 Anthracene 100 J UG/KG 2.57E-07 1.67E-04

56-55-3 Beaotaanthz racen 500 UG/KG .735-07 6.25E+00

50-32-8 Benzba)pyrepe.><' -. 480 UG1K -i 1; 66E6 1 .20e+00

205-99-2 Be,)fltan ene ------- 510 UG/KG 177E-07 -255E+00

191-24-2 Benzo(g,h,i)perylene 330 UG/KG 6.09E-06 1.65E-03

207-08-9 Benzo(k)fluoranthene 490 UG/KG 1.70E-08 2.45E-01

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

Page 3 or 14



TABLE 6-8

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

CAS Number Chemical Max Reporting Qualifier Units CnckgrondRegion 9 Industrial Tons Groa teraCite
Limit (RIL) ~ ~~Max RL) to SolPGfr Industrial Soil PRG for Groundwater Criteria

Limit (l~~~~Itt ~Background (SOIL) SorinPgefor Toxins (DAF-1)
Carcinogens

111-91-I bis(2-Chloroethoxy)methane 500 U UG/KG

111-44-4 bis(2-Chloroethyl) ether 500 U UG/KG 8.07E-07 2.50E+04

108-60-1 bis(2-Chloroisopropyl) ether 500 U UG/KG 6.19E-08 L.18E-04

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 190 J UG/KG 1.08E-09 1.08E-05

85-68-7 Butyl benzyl phthalate 6300 UG/KO 358E-05 7.88E-03

86-74-8 It 66 J UG/KG 5.35E-10

218-01-9 Chrysene 630 UG/KG 2.181E-09 7.88E-02

84-74-2 Di-n-butyl phthalate 500 U UGIKG 5.68E-06 1.67E-03

117-84-0 Di-n-octyl phthalate 500 U UG/KG 2.84E-05 5.00E-05

53-70-3 D i b ~ e t l 130 J UG/KO 4.50E-07

132-64-9 Dibenzofuran 58 J UG/KG 1.15E-05

84-66-2 Diethyl phthalate 140 J UG/KG 199E-07

131-11-3 Dimethyl phthalate 500 U UG/KG 5.68F-08

206-44-0 Fluoranthene 1200 UGfKG 3.99E-05 6.OOE-03

86-73-7 Fluorene 44 J UG/IKG 1.33-06 1 .47E-03

118-74-1 Hexachlorobenzene 500 U UG/KG 3.241-07 7.09E-04 5.00E+00

87-68-3 Hexachlorobutadiene 500 U UG/KG 1.58E-08 2.84E-03 5.00E+O0

77-47-4 Hexachlorocyclopentadiene 500 U UG/KG 8.48E-05 2.5OE-02

67-72-1 Hexachloroethane SOO U UG/KG 2.842-09 5.68E-04 2.50E+O I

193-39-5 Endeno(l,2,3-cd)pyrene 310 J UGfKG 1.07E-07 4.43E-0O

78-59-1 Isophorone 500 U UG/KG 1.93E-10 2.84E-06 I.67E+0O

621-64-7 N-Nitroso-di-n-propylamine 500 U UG/KG .42E-06 2.50E+05

86-30-6 N-Nitrosodiphenylamine 500 U UG/KG 9.93E-10 8.33E+00

g91-20-3 Naphthalene 1600 UG/KG 8.492-03 4.OOE-01

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

3 = Estimated U = Nondetect

Page 4 of 14
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TABLE 6-8

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

lRafto of Max Cancer Risk Hazard Quotient (RQ) Ratio of Max Concentration
Max Result or ConcenRtration (or Based on USEPA Based on USEPA Region 9 (or Max RL) to Migrationt

CAS Number Chemical Max Reporting Qualifier Units Cacenrtond (to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria
Limit (RL) B~~~axkron R S)Ito Soil PRG for Toxins (DAF-1)

Limit (RL) Background (SOIL) Carcinogens

87-86-5 Pentachlorophenol 2500 U UG/KG 2.25E-07 1.75E-04 2.50E+03

85-01-8 Phenanthrene 1200 UG/KG 2.21E-O5 6.00E-03

108-95-2 Phenol 500 U UG/KG 9.46E-07 1.30E-01

129-00-0 Pyrene 980 UG/KG 1.81 E-05 4.90-03

Explosives

99-35-4 1 ,3,5-Tnnitrobenzene 380 U UG/KG 1.44E-05

99-65-0 1 ,3-Dinitrobenzene 380 U UG/KG 4.31 E-03

118-96-7 2,4,6-Trinitrotoluene (TNT) 760 U UG/KG 9.24E-09 1.73E-03

121-14-2 2,4-Dinitrotoluene 380 U UG/KG 2.16E-04 9.50E+03

606-20-2 2,6-Dinitrotoluene 760 U UG/KG 8.63E-04 2.53 E+04

35572-78-2 2-Amino-4,6-Dinitrotoluene 760 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 760 U UG/KG

99-08-1 3-Nitrotoluene 760 U UG/KG 3.74E-04

19406-51-0 4-Amino-2,6-Dinitrotoluene 760 U UG/KG

99-99-0 4-Nitrotoluene (PNT) 760 U UG/KG 3.74E-04

269141-0 HMX 760 . U UG/KG 1.73E-05

98-95-3 Nitrobenzene 380 U UG/KG 3.32E-03

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

78-11-5 Pentaerythritol tetranitrate (PETN) 3000 U UGIKG

121-82-4 RDX 760 UG/KG 3.39E-08 2.88E-04

47945-8 Tetryl 1100 U UG/KG 1.25E-04

Metals

7429-90m5 Aluminum 12000 MG/KG 4.17E-01 7.16E-03

7440-361 ] J MG/KG 1.93E200 1.96E-03 ::

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

Page 5 of 14



TABLE 6-8

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio f Max Canter 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 RL)Region 9 Industrial Idustrial Soil PRG for Go Criter
Limit (RL1 Background (SOIL) Soil PRG for Toxins (DAF-1)

Carcinogens

7440-38-2 87.5 MG/KG 6.48E+00 1 I.9913-01 I

7440-39-3 Barium 139 MG/KG 7.13E-01 1.123-03 1.74E+00

7440-41-7 Beryllium 0.73 J MG/KG 9.6123-01 3.26E-10 1.98E-04 2.43E-01

7440-42-8 Boron 7.3 J MG/KG 1.38E+00 9.232-05

744043-9 1.3 MG/KG 6.942+00 4.35E-10 1.60E-03 W&t2225t00v
7440-70-2 Calcium 113000 MG/KG 4.53E+01

744047-3 d 28.6 MG/KG 1.13E+00 6.38E-08 7 d
744048-4 Cobalt 15.1 MG/KG 6.962-01 1.23E-04

7440-50-8 Copper 186 MG/KG 1.65E+01 2.45E-03

7439-89-6 Iron 25700 MG/KG 1.33E+00 4.20E-02

7439-92-1 Lead 60.5 MG/KG 2.592+00

7439-95-4 Magnesium 57200 MG/KG 3.692+01 

7439-96-5 Manganese 1680 J MG/KG 4.62E-01 5.21 E-02

7439-97-6 4 0.32 MG/KG 5.332+00

7440-02-0 @ 22.7 MG/KG 1.202+00 5.55E204 < ?2 4+0-

2023695 Potassium 886 MG/KG 1.42E+00

7782-49-2 Sei Wu\j 44n4llY 0 3.7 MG/KG I.582+00 3.62E-04 ii2iD2E4O1.AD.
7440-224 gi t 4JIJJ</ D gf• *'1 237 MG/KG 4.09E+02 2.32E-02 IdJ, /

7440-23-5 Sodium 1590 MG/KG 9.352+00

7440-28-0 Thalliumn 0.21 J MG/KG 5.122-01 1.47E-06

7440-62-2 Vanadium 31.8 MG/KG 6.74E-01 2.22E-03 1.06E-01

7440-66-6 t -i tsiOriiuti2 Wi.1t 612 MG/KG 1.192+01 9.99E-04V412lbA

ND = Not Detected 2 = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect

Page 6 of 14



TABLE 6-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND LNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

CAS Numnber Chemnical Max Reporting Qualifier Units Concentration (or Region 9 Industrial Based on USEPA Region 9 (or Max RL) to Migrationto
CAS Number Chemical ~ LMaxRprit ng Qaier Uts Max RL) to Segoil 9R fousria Industrial Soil PRG for Groundwater Criteria

Limit (RL) Background (SOIL) Carcinogens Toxins (oAF-i)

Other Parameters
TOC TOC 20200 MGKG I 6.43E-01 I

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

Page 7 of 14



TABLE 6-8
HiUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or ~~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 Chemnical Lima t (RLe Qualifier Units Industrial/Commercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

Volatile Organic Compounds
71-55-6 1,1,1-Tnchloroethane 9 U UG/KG 4.50E-03

79-34-5 1,1,2,2-Tetrachloroethane 9 U UG/KG

79-00-5 1,1,2-Trichloroethane 9 U UG/KG 1.10E-06 1.10E-06 4.50E-0O

75-34-3 1,1-Diehloroethane 9 U UG/KG 4.50E-08 4.50E-08 3.91 E-04

75-35-4 11,1-Dichloroethene 9 U UG/KO 5.OOE-07 5.OOE-06 1.50E-01

107-06-2 1,2-Dichlaroethane (EDC) 9 U UG/KO 1.43E-04 6.43E-06 4.50E-01

540-59-0 I ,2-Dichloroethene (total) 9 U UG/KG 4.50E-07 4.50E-07 2.25E-02

78-87-5 I,2-Diehloropropane 9 U UG/KG 1.07E-04 S.OOE-06 3.OOE-01

78-93-3 2-Butanone (MEK) 18 U UIG/KG

591-78-6 2-Hexanone 18 U UG/KG

108-10-1 4-Methyl-2-pentanone (MlBK) 18 U UG/KG

67-64-1 Acetone 18 U UG/KG 9.OOE-08 9.00E-08 1.13E-03

71 43-2 Benzene 9 U UG/KG 4.50E-05 2.09E-06 3.00E-01

75-27-4 Bromodichloromethane 9 U UG/KG 9.78E-05 4.50E-06 1.50E-02

75.25-2 Bromoform 9 . U UG/KG 1.25E-05 5.638-07 . 1.13-02

74-83-9 Bromomethane 9 U UG/KG 3. 1 0E-06 9.001-06 4.5083-02

75-15-0 Carbon disulfide 9 U UG/KG 4.50E-08 4.50E-07 2.81 E-04

56-23-5 Carbon tetrachloride 9 U UG/KO 2.05E-04 2.20E-05 1.29E-01

108-90-7 Chlorobenzene 9 U UG/KG 2.20E-07 2.20E-06 9.OOE-03

75-00-3 Chloroethane 9 U UG/KG

67-66-3 Chloroform 9 U UG/KG 9.57E-06 4.50E-06 I.50E-02

74-87-3 Chloromethane 9 U UGC/KG

156-59-2 cis-1 ,2-Dichloroethene 8 UG/KG 4.00E-07 4.00E-07 2.00E-02

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

Page 8 of 14
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TABLE 6-8

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration

CAS Number Chemical Max Reporting Qualifier Units (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class
CASLNuberiClM it (Reporting t Units IndustriaUCommercial Soil Construction Worker Soil Soil Component of
Limit (RIt) Ingestion Criteria Ingestion Criteria Groundwater Criteria

10061-01-5 cis-I,3-Dichloropropene 9 U UG/KG

124-48-1 Dibromochloromethane 9 U UG/KG 2.20E-07 2.20E-07 2.25E-02

100-41-4 Ethylbenzene 9 U UG/KG 4.50E-08 4.50E-07 6.92E-04

75-09-2 Methylene chloride 9 U UG/K& I.18E-05 7.50E-07 4.50E-01

110-54-3 N-Hexane 9 U UG/KG

100-42-5 Styrene 9 U UG/KG 2.20E-08 2.20E-07 2.25E-03

127-I 8-4 T~acM~io~th~l~ie0'CEX.15 UG/KG 1.36E-04 6.25E-06 2.50E-01

108-88-3 Toluene 9 U UG/KG 2.20E-08 2.20E-08 7.50E-04

1330-20-7 total Xylenes 9 U UG/KG 9.00E-09 2.20E-08 6.00E-05

156-60-5 trans-l,2-Dichloroethene 9 U UG/KG 2.20E-07 2.20E-07 1.29E-02

10061-02-6 trans-I,3-Dichloropropene 9 U UG/KG

79-01-6 Thchlorbelhyl(i&(TCE)4.V - K) 240 3 UG/KG 4.62E-04 2.00E-04 4.002

75-01-4 Vinyl chloride 9 U UG/KG 3.00E-03 1.38E-04 9.00E-01

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 500 U UG/KG 2.50E-05 2.50E-04 I.00E-01

95-50-1 I,2-Dichlorobenzene . 500 U UG/KG 2.78E-06. 2.78E-05 2.94E-02

541-73-1 1,3-Dichlorobenzene 500 U UGIKG

106-46-7 1 ,4-Dichlorobenzene 500 U UG/KG 2.50E-Ol

95-954 2,4,5-Trichlorophenol 2500 U UGfKG 1 .25E-05 [.25E-05 9.26E-03

88-06-2 2,4,6-Trichlorophenol 500 U UG/KG 9.62E-04 4.55E-05 2.50E+00

120-83-2 2,4-Dichlorophenol 500 U UG/KG 8.20E-05 8.20E-04 5.OOE-01

105-67-9 2,4-Dimethylphenol 500 U UG/KG 1.22E-05 1.22E-05 5.56E-02

51-28-5 2,4-Dinitrophenol 2500 U UG/KG 6. 1 OE-04 6.10F-03 1.25E+01

91-58-7 2-Chloronaphthalene 500 U UGIXG

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

Page 9 of 14



TABLE 6-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2P (AUS-OA2P)

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

CAS Number Chemical Max Reporting Qualifier Units (or Max RL) to IEPA (or Max RL) to SEPA (or Max RL) to IEPA Class
Limit (RL) ~~~Industrial/Commercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

95-57-8 2-Chlorophenol 500 U UG/KG 5.00E-05 5..OOE-05 1.251E-01

90-12-0 I-Methylnaphthalene 2200 UG/KG 2.6813-05 2.68E-04 2.62E-02

91-57-6 2-Methylnaphthalene 6700 UGIKG 1.1013-04 1.10E-04 1.60E-03

95-48-7 2-Methylphenol 500 U UGfKG 5.OOE-06 5.OOE-06 3.3313-02

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

88-75-5 2-Nitrophenol 500 U UG/KG

91-94-1 3,3-Dichlorobenzidine 500 U UG/KG 3.85E-02 1.79E-03 7.14E+01

99-09-2 3-Nitroaniline 2500 U UGfKG

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

101-55-3 4-Bromophenyl phenyl ether 500 U UG/KG

59-50-7 4-Chloro-3-methylphenol 500 U UG/K&

106-47-8 4-Chloroaniline 1000 U UO/KG 1L22E-04 1.22E-03 I 43E+00

7005-72-3 4-Chlorophenyl phenyl ether 500 U UG/KG

106-44-5 4-Methylphenol 500 U UG/KG

100-01-6 4-Nitroaniline 2500 U UGIKG

10002-7 4-Nitrophenol 2500 U UG/KG

83-32-9 Acenaphthene 95 J UG/KO 7.92E-07 7.921E-07 1.67E-04

208-96-8 Acenaphthylene 3700 UG/KG 6.07E-05 6.071E-05 8.81 E-04

120-12-7 Anthracene 100 J UGIKG 1.64E-07 1.641E-07 8.331E-06

56-55-3 500 UG/KG 6.2513-02 2.9413-03 2.501-0 I

50-32-8 B9 nY 480 UC/KG 6.0013-01 2.821E-02 6.0013-02

205-99-2 Beo > 510 UG/KG 6.38E-02 3.OO-03 1.02E-01

191-24-2 Benzo(g,h,i)perylene 330 UG/KG 5.41 E-06 5.4 1 E-06 7.861E-05

207-0 8 -9 Benzo(k)fluoranthene 490 UO/KG 6.28E-03 2.881E-04 I.001E-02

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

J = Estimated U = Nondetect

Page IO of 14
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TABLE 6-8
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AN] UNCHARACTERIZED SIES 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

CCmax .Rer Industrial/Commercial Soil Construction Worker Soil Soil Component ofLimit (RI) Ingestion Criteria Ingestion Criteria Groundwater Criteria

111-91-1 bis(2-Chloroethoxy)methane 500 U UG/KO

111-44-4 bis(2-Chloroethyl) ether 500 U UG/KG 1.00E-01 6.67E-03 1 .25E+03

108-60-1 bis(2-Chloroisopropyl) ether 500 U UG/KG

117-81-7 bis(2-Ethyllexyl) phthalate (DEHP) 190 , UG/KG 4.63E-04 4.63E-05 5.2SE-05

85-68-7 Butyl benzyT phthalate 6300 UGfKG 1.54E-05 1.542-05 6.77E-03

86-74-8 <; l -> p. 66 3 UG/KG 2.28E-04 1.06E-O5 EIOE-01

218-01-9 Chrysene 630 UG/KG 8.08E-04 3.71E-05 3.94E-03

84-74-2 Di-n-butyl phthalate 500 U UG/KG 2.50E-06 2.50E-06 2.17E-04

117-84-0 Di-n-octyl phthalate 500 U UG/KO 1.222-05 1.22E-04 5.002-05

53-70-3 Dibenz(ah)inthircene 130 3 UG/KG 1.63E-01 7.65E-03 6.50E-02

132-64-9 Dibenzofuran 58 J UG/KG

84-66-2 Diethyl phthalate 140 J UGIK& 1.402-07 1.40E-07 2.98E-04

131-11-3 Dimethyl phthalate 500 U UG/KI

206-44-0 Fluoranthene 1200 UG/KG 1.46E-05 1.46E-05 2.79E-04

86-73-7 Fluorene 44 3 UG/KG 5.37E-07 5.37E-07 7.86E-05

118-74-1 Hexachlorobenzene 500 U UG/KI 1.25E-01 6.4 1E-03 2.50E-01

87-68-3 Hexachlorobutadiene 500 U UG/KG

77-47-4 Hexachlorocyclopentadiene 500 U UG/KG 3.57E-05 3.57E-05 1.25E-03

67-72-1 Hexachloroethane 500 U UGG/K 2.50E-04 2.50E-04 1.00E+00

193-39-5 Indeno(1,2,3-c,d)pyrene 310 3 UG/KG 3.88E-02 1.82E-03 2.21 E-02

78-59-I Isophorone 500 U UG/KG 1.22E-06 1.22E-06 6.25E-02

621-64-7 N-Nitroso-di-n-propylamine 500 U UGIKG 6.25E-01 2.78E-02 I.OOE+04

86-30-6 N-Nitrosodiphenylamine 500 U UGIKG 4.17E-04 2.OOE-O5 5.00E-01

91-20-3 Naphthalene 1600 UG/KG 1.95E-05 195E-04 1.90E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
) = Estimated U = Nondetect
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TABLE 6-8

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2P (AUTS-OA2P)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

_ Max Result or _ Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration

CAS Number Chemical Max Reporting Qualifier Units (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class
Limit * *(RL Industrial/Commercia[ Soil Construction Worker Soil Soil Component of
Limtit (IL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

87-86-5 Pentachlorophenol 2500 U UG/KG 1.04E-01 4.81 E-03 8.33E+01

85-01-8 Phenanthrene 1200 UG/KG 1 .97E-05 1.97E-05 2.86E-04

108-95-2 Phenol 500 U UG/KG 5.00E-07 4.17E-06 5.00E-03

129-00-0 Pyrene 980 UG/K& 1.61E-05 1.61E-05 2.33E-04

Explosives

99-35-4 17,3,5-Trinitrobenzene 380 U UG/KG

99-65-0 1,3-Dinitrobenzene 380 U UG/KG

118-96-7 2,4,6-Trinitrotoluene (TNT) 760 U UG/KG

121-14-2 2,4-Dinitrotoluene 380 U UG/KG 4.52E-02 2.l1E-03 4.75E+02

606-20-2 2,6-Dinitrotoluene 760 U UGIKG 9.05E-02 4.22E-03 1.09E+03

35572-78-2 2-Amino4,6-Dinitrotoluene 760 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 760 U UG/KGfl

99-08-1 3-Nitrotoluene 760 U UG/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 760 U UG/KG

99-99-0 4-Nitrotoluene (PNT) 760 U UG/KG

269141-0 HMX 760 U UG/KG

98-95-3 Nitrobenzene 380 U UG/KG 3.80E-04 3.8OE-04 3.80E+00

55-63-0 Nitroglycerin 1500 U UG/KG

78-11-5 Pentaerythritol tetranitrate (PETN) 3000 U UG/K.

121-824 RDX 760 U UGIKG

479-45-8 Tetryl 1100 U UG/KG

Metals
7429-90-5 lAluminum 12000 MG/KG

7440-36-0 Alifftiiony 1.6 J MG/KG 1.95E-03 1.95E-02 3.201E-01

ND = Not Detected E = Outside of Range UJ Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 6-8

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration

CAS Number Chemical Max Reporting Qualifier Units (or Max RL) to JEPA (or Max RL) to IEPA (or Max RL) to IEPA Class
Limit (nbrC aMx Reporting < Units Industrial/Commercial Soil Construction Worker Soil Soil Component of
Limit (111.4 Ingestion Criteria Ingestion Criteria Groundwater Criteria

7440-38-2 Arsenic 875 IMGKG < 9 p 1.43 13E00 3.1 00

7440-39-3 Barium 139 MG/KG 9.931E-04 9S93E-03 1.16E-01

7440^41-7 Beryllium 0.73 J MG/KG 7.30E-01 2.52E-02 L IE1-01

7440-42-8 Boron 7.3 J MG/KG 4.06E-05 4.06E-04

7440-43-9 Cadi' 1.3 MG/KG 6.50E-04 6.50E-03 35IE-01

7440-70-2 Calcium 113000 MG/KG

744047-3 6 A - 28.6 MG/KG 2.86E-03 6.98E-03 = I O2E'0

744048-4 Cobalt 15.1 MG/KG 1.26E-04 1.26E-03

7440-50-8 Copper 186 MG/KG 2.27E-03 2.271E-02 1E691E-02

7439-89-6 Iron 25700 MG/KG

7439-92-1 Lead 60.5 MG/KG flC&E-O 1.51 E-01

7439-95-4 Magnesium 57200 MG/KG

7439-96-5 Manganese 1680 I MG/KG 1.751E-02 1.75E-01

7439-97-6 Met uxy 0.32 MG/KG 5.25E-04 5.251-03 2 131300.:

7440-02-0 i el 22.7 MG/KG 5.54E-04 5.54E-03 2.99E-0 1

2023695 Potassium 886 MG/KG

778249-2 G 9 3.7 MG/KG 3.70E-04 3.70E-03 1E0.,

7440-22-4 8114 g G 237 MG/KG 2.37E-02 2.37E1-01 ¾ . 15E+ 2 2f

7440-23-5 Sodium 1590 MG/KG

7440-28-0 Thallium 0.21 J MG/KG 1.31E-03 1.31 E-03 8.75E-02

7440-62-2 Vanadium 31.8 MG/KG 2.27E-03 2.27E-02 3 .241E-02

7440-66-6 zi . 612 MG/KG 1.003E-03 1.00102 1 .7013E-01

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 6-8

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2P (AUS-OA2P)

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 . ts (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class

CALubrihmclmax Reporting Qulifi U Industrial/Comrnmercial Soil Construction Worker Soil Soil Component of
Limnit (fL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

Other Parameters
TOC TOC 20200 MG/KG l

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

Page 14 of 14

* 0



TABLE 6-9

HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE _

Cancer Risk Hazard Quotient Ratio of Max Concentration
Max Result or Based on USEPA (IQ) 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
Limit (IRL) Carcinogens for Toxins Class I Groundwater

(Tap Water) (Tap Water) Standard

Volatile Organic Compounds _

71-55-6 1,1 ,1-Trichloroethane 7 J UGfL 8.84E-03 3.50E-02

79-34-5 1,1,2,2-Tetrachloroethane 5000 U UG/L 9.04E-02 1 37E+01

79-00-5 W- - =14 J UGIL 5.75E-l1

75-34-3 1, 1-Dichloroethane 5000 U UG/L 6 1 6E+00

75-35-4 1,k7Dichlordrbene >; S> J UGML i 0 4 - 9.13E-02 7.14E-01

107-06-2 1 ,2.-Di~hV oid~thaie (EDtcl 2 JW UG/L ~j$.t62OZO52M1.98E-0 1 4.00OE-0

78-87-5 1,2-Dichloropropane 5000 U UG/L 3.03E-02 7.241E+02 1.001+03

78-93-3 2-Butanone (MEK) 25000 U UO/L 1.31 E+01

591-78-6 2-Hexanone 25000 U UG/L

108-10-1 4-Methyl-2-pentanone (MIBK) 25000 U UG/L 1.58E+02

67-64-1 Acetone 25000 U UGIL 4.1 1E+OI1

71-43-2 Benzene 5000 U UGIL 1.22E-02 4.46E+02 1.00E+03

75-27-4 Bromodichloromethane 5000 U UG/L 2.77E-02 4.111E+01

75-25-2 Bromoform 5000 U UG/L 5.881E-04 6.85E+00

74-83-9 Bromornethane . 5000 U UG/L 5.77E+02

75-15-0 Carbon disulfide 5000 U UG/L 4.79E+00

56-23-5 Carbon tetrachloride 5000 U UG/L 2.92E-02 1.17E+03 1.00E+03

108-90-7 Chlorobenzene 5000 U UG/L 4.71 E+O I 5.00OE+01

75-00-3 Chloroethane 5000 U UG/L 1.081E-03 5.82 E-0 I

67-66-3 ; t f(1||mm - ¢ :i; -- 0.6 J UG/L a 9.57E-01

74-87-3 Chloromethane 5000 U UGIL 3.31 E-03

156-59-2 cis- 1,2-Dichloroethene 40 UG/L 6.58E-01 5.7 1 E-01

10061-01-5 cis-1,3-Dichloropropene 5000 U UG/L 6.17E-02 5.76E+02

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

Page 1 of 7



TABLE 6-9
HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2P (AUS-OA2P)

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
Limit (RL) Carcinogens for Toxins Class I Groundwater

(Tap Water) (Tap Water) Standard

1244S-1 Dibromochloromethane 5000 U UG/L 3.75E-02 4.11 E+O 1

100414 Ethylbenzene 5000 U UG/L 3.731E+00 7.14 E+00

75-09-2 Methylene chloride 5000 U UG/L 1.17E-03 3.08 E+00 1.001E+03

110-54-3 N-Hexane 5000 U UG/L 1.431E+01

10042-5 Styrene 5000 U UG/L 3.05E+00 5.00E+01

127-184 o 230 3 UG/L ; 13 9.07EI-01

108-88-3 Toluene 1 3 UG/L 1.381E-03 1.0OOE-03

1330-20-7 total Xylenes 5000 U UG/L 3.49E+00 5.00E-01

156-60-5 trans-I,2-Dichloroethene I UG/L 8.221E-03 1.00E-02

10061-02-6 trans-I ,3-Dichloropropene 5000 U UGIL 6.1713-02 5.76E+02

79-01-6 THl en c 1,C) ..-. ... ... Ij 120000 UYL 0E. : ;7.32&023 2A 4

75-01-4 y35 ldde .% 0.7 1 UGlY "4 348- = 3.5013-01

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichllorobenzene t0 U U`lGL 5.14E-02 1431E-01

95-50-1 1 ,2-Dichlorobenzene 10 U UGfL 2.70E-02 1.6713-02

541-73-1 1,3-Dichlorobenzenc 10 U UG!L 1.831E+00

106&46-7 1,4-Dichlorobenzene 10 U UG/L 1.99F-05 5.48E-02 1.3313-01

95-954 2,4,5-Trichlorophenol 50 U UGfYL 1.37E-02

88-06-2 2,4,6-Trichlorophenol 10 U UG/L 1.64E-06

120-83-2 2,4-Dichlorophenol 10 U UGfL 913E-02

105-67-9 2,4-Dimethylphenol 10 U UG/L 1.3713-02

5 1-28-5 2,4-Dinitrophenol 50 U UGL 6.85E-01

91-58-7 2-Chloronaphthalene 10 U UG&L 2.0513-02

95-57-8 2-Chlorophenol 10 U UG/L 3.29E-0 I

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

Page 2 of 7
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TABLE 6-9

HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Cancer Risk Hlazard Quotient Ratio ofiMax 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 PR MCL andlor [EPA

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

91-57-6 2-Methylnaphthalene 10 U UG/L 5.48E-02

95-48-7 2-Methylphenol 10 U U&GL 5.48E-03

88-74-4 2-Nitroaniline 50 U UG/L 2.40-E+0 1

88-75-5 2-Nitrophenol 10 U UG/L 3.42E-02

91-94-1 3,3'-Dichlorobenzidine 20 U U&L 1.34E-04

99-09-2 3-Nitroaniline 50 U UGIL 2.4013+01

534-52-1 4,6-Dinitro-2-rnethylphenol 50 U UG/L

101-55-3 4-Bromophenyl phenyl ether 10 U UG/L

59-50-7 4-Chloro-3-methylphenol 10 U U&/L 5.48E-03

106-47-8 4-Chloroaniline 20 U UG/L 1E37E-01

7005-72-3 4-Chlorophenyl phenyl ether 10 U UG/L

106-44-5 4-Methylphenol 10 U UG/L 5.48E-02

100-01-6 4-Nitroaniline 50 U UG/L 2.40E+01

100-02-7 4-Nitrophenol 50 U UG/L 1.71 E-01

83-32-9 Acenaphthene 10 U UG/L 2.74E-02

208-96-8 Acenaphthylene 10 U UGIL . 5.48E-02

120-12-7 Anthracene 1 0 U UGfL 5.485-03

56-55-3 Benzota)anthracene 1 0 U UG/L 1.09E-04

50-32-8 Benzota)pyrene 1O U UGfL 1.09E-03 5.00E+01

205-99-2 Benzo(h)fluoranthene I 0 U UG/L 109E-04

191-24-2 Benzo(g,hi)perylene 10 U UG/L 5.48E-02

207-08-9 Benzo(k)fluoranthene TO U UGfL 1 .09E-05

11]1-91-1 bis(2 hloroethoxy)methane 10 U UG/L

I111-44-4 his(2-Chlorocthyl) ether U UG /I. 1.0217-03

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



TABLE 6-9

HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2P (AUS-OA2P)

AlDDITIONAL AND UNCIJARACTEIRIZED SITES OLU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Cancer Risk lhazard Quotient Ratio of Max (onceorraion

Max Result or Based on tlSEi'A (11Q) Based tor (or Max RL.) to lISF l'A

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

(Tap Water) (Tap Water) Standard

108-60-1 bis(2-Chloroisopropyl) ether 10 U UG/L 3.64E-05 4.11 E-02

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 10 U UO/L 2.08E-06 1.37E-02

85-68-7 Butyl benzy] phthalate 10 U UG0L 1.37E-03

86-74-8 Carbazole 10 U UG/L 2.97E-06

218-01-9 Chrysene U& U 130L 1.09E-06

84-74-2 Di-n-butyl phthalate 10 U U&/L 2.74E-03

117-84-0 Di-n-octyl phthalate 10 U U`01. 1.37E-02

53-70-3 Dibenz(a,h)anthracene 10 U UG/L 1E09E-03

132-64-9 Dibenzofuran 10 U UG/L 4.11 E-0 1

84-66-2 Diethyl phthalate 10 U UG/L 3.42E-04

131-11-3 Dimethyl phthalate 10 U U&G/L 2.74E-05

206-44-0 Fluoranth ene 10 U UG/L 6.85E-03

86-73-7 Fluorene 10 U UG/L 4.11 E-02

118-74-1 Hexachlorobenzene 10 U U&/L 2.38E-04 3.42E-01 1.00E+01

87-68-3 Hexachlorobutadiene I U J UG/L 1. 16E-05 1.37E+00

77-47-4 Hexachlorocyclopentadiene I 0 U UG/L 3.91 E-02 2.00E-01

67-72-1 Hexachloroethane 10 U UG/L 2.08E-06 2.741E-01

193-39-5 Indeno( 1,2,3 -c,d pyrene 10 U UG/L 1.09E-04

78-59-1 Isophorone 10 U UG/L 1.4 1 E-07 1.37E-03

621-64-7 N-Nitroso-di-n-propylamine I 0 U UG/L 1.04E-03

86-30-6 N-Nitrosodiphenylarnine 10 U UG/L 7.29E-07

9 1-20-3 Naphthalene 10 U UG/L 1.61 E+00

87-86-5 Pentachlorophenol 50 U U0/L 8.92E-05 4.57E-02 5.008E01

85-01-8 Phenanthrene I 0 U UG/L 5.488-02

ND = Not Detected E = Outside of Range U1 = Estimated Nondetect
J = Estimated U = Nondetect

Page4or .
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TABLE 6-9
HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND JNCHARACTERIZED SIEmS 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
Limit (RL) Carcinogens for Toxins Class I Groundwater

(Tap Water) (Tap Water) Standard

108-95-2 Phenol 10 U UG/L 4.571E-04 1.00E-01l

129-00-0 Pyrene 10 U UG/L 5.48E-02

Explosives

99-35-4 1,3,5-Tinitrobenzene 0.25 U UG/L 2.28E-04

99-65-0 1 ,3-Dinitrobenzene 0.25 U UG/L 6.85E-02

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

121-14-2 2,4-Dinitrotoluene 0.25 U UG/L 3.42E-03

606-20-2 2,6-Dinitrotoluene 0.5 U UG/L 1.371E-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 U UG/L 8.221E-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

2691-41-0 HFMX 0.5 U UG/L 2.74E-04

98-95-3 Nitrobenzene 0.25 U UG/L 7.36E-02

55-63-0 Nitroglycerin I U UG/L 2.081E-07.

78-1 1-5 Pentaerythritol tetranitrate (PETN) 2 UJ UG/L

121-82-4 RDX 0.5 U UO/L 8.181E-07 4.57E-03

479-45-8 Tetryl 0.75 U UG/L 2.051E-03

Metals =

7429-90-5 Aluminum 1220 UG/L 3.34E-02

7440-36-0 Antimony 6 U UG/L 4.1 1 E-01 1.00E+00

7440-38-2 Arsenic 10 U UG/L 2.23E-04 9.13E-01 2.00E-01 

7440-39-3 Barium 61.7 J UG/L 2.41 E-02 3.0913-02

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

Pagc 5 of'7



TABLE 6-9

HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2P (AUS-OA2P)

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 PR MCL and/or IEPA
Limit (RL) Carcinogens for Toxins Class I Groundwater

(Tap Water) (Tap Water) Standard

7440-41-7 Beryllium S U UG/L 685E-02 1.25E+00

7440-42-8 Boron 119 UG/L 3.62E-02 5.95E-02

744043-9 Cadmium 5 U UG/L 2174E-O1 I .00E+00

7440-70-2 Calcium 68900 UG/L

7440 47-3 Chromium 10 U UG/L I.OQE-Ot

7440484 Cobalt 50 U UG/L 2.28E-02 5.00E-02

7440-50-8 Copper 1.2 J UG/L 8.85E-04 1.85E-03

7439-89-6 Iron 996 UG/L 9.10E-02 I.99E-01

7439-92-1 Lead 3 U UGfL 4.003E-01

7439-95-4 Magnesium 30700 UG/L

7439-96-5 Manganese 24.6 UG/L 2.81E-02 l.64E-01

7439-97-6 Mercury 0.2 U UG/L .OOE-Ol

7440-02-0 Nickel 1.7 J UWG/L 2.33E-03 1.70E-02

2023695 Potassium 725 J UG/L

778249-2 Selenium 6.2 UG/L 3.40E-02 l.24E-OI

7440-224 Silver 10 U UG/L 5.48E-02 . 2.OOE-0l

7440-23-5 Sodium 89700 UG/L

7440-28-0 Thallium 10 U` UG/L 3.9 1 E+00 5.00E+00

7440-62-2 Vanadium 50 U UG/L 1.96E-01

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

Other Parameters
ALK Alkalinity, Total (as CaCO3) 346 MG/L

7664-41-7 Nitrogen, Ammonia (as N) 0.31 MG/L

Nitrate+Nitrite N4.6 3 MG/.. 4.60E+0 j 4 60E4000

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

Page 6 of 7
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TABLE 6-9

HUMAN HEALTH SCREENING OF GROUNDWATER RESULTS FROM AREA 2P (AUS-OA2P)

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
Limit (RL) Carcinogens for Toxins Class I Groundwater

(Tap Water) (Tap Water) Standard

7601-90-3 Pfhlort m"l alite 1200 UG/L 6 3

7723-14-0 .1altK'$ 40 062 MG/L 89 0_

TDS TDS 548 MG/L 4.57E-01

TSS TSS 34.5 MG/L

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

lPage 7 of 7



TABLE 6-10
HUMAN HEALTH SCREENING OF SURFACE WATER RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max
Ratio of Max 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

Volatile Organic Compounds
71-55-6 1,1,1-Trichloroethane 1 U UO/L

79-34-5 1,1,2,2-Tetrachloroethane I U UG/L

79-00-5 I,1,2-Trichloroethane I U UG/L

75-34-3 1,I-Dichloroethane I U UG/L

75-354 1,1-Dichloroethene I U UG/L

107-06-2 1,2-Dichloroethane (EDC) I U UG/L

78-87-5 1,2-Dichloropropane I U UG/L

78-93-3 2-Butanone (MEK) 2 U UG/L

591-786 2-Hexanone 2 U UG/L

108-10-1 4-Methyl-2-pentanone (MWBK) 2 U UG/L

67-64-1 Acetone 2 U UG/L

71-43-2 Benzene 1 U i UG/L 4.76E-02

75-27-4 Bromodichloromethane I U UG/L

75-25-2 Bromoform 1 U UG/L

74-83-9 Bromornethane 1 U UG/L

75-15-0 Carbon disulfide I U UG/L

56-23-5 Carbon tetrachloride I U UG/L

108-90-7 Chlorobenzene I U UG/L

75-00-3 Chloroethane I U UG/L

67-66-3 Chloroform 1 U UG/L

74-87-3 Chloromethane I U UO/L

156-59-2 cis-1,2-Dichloroethene I U UG/L _

10061-01-5 cis-1,3-Dichloropropene I U UG/L

124-48-1 Dibromochloromethane I U UG/L

100-41-4 Ethylbenzene I U UG/L 1.08E-04

75-09-2 Methylene chloride I U UG/L 2.94E-03

110-54-3 N-Hexane I U UG/L

100-42-5 Styrene 1 U UG/L

127-184 Tetrachloroethylene (PCE) I U UG/LY.

108-88-3 Toluene I U UG/L 1.61E-05

1330-20-7 total Xylenes 1 U UGIL 1.61E-05

156-60-5 trans-1,2-Dichloroethene I U UG/L.

10061-02-6 nans-1,3-Dichloropropene I U UG/L

79-01-6 Tnichloroethylene (TCE) I U UG/L_

75-014 Vinyl chloride I U UG/L

Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobemzene J 10 U UG- l -

95-50-1 1,2-Dichlorobenzene 10 U UG/L

541-73-1 ,3-Dichlorobenzene J 10 U UG/L

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

Page I of 4



TABLE 6-10

HUMAN HEALTH SCREENING OF SURFACE WATER RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND UNCIIARACTERIZED SITES OU

CRAB ORCHIARD NATIONAL WILDLIFE REFUGE

Ratio of Max
Ratio of Max 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

106-46-7 1,4-Dicblorobeozenie 10 U UG/L ________

95-95-4 2,4,5-Tricblorophenol s0 U UO/L

88-06-2 2,4,6-Trichlorophenol 10 U UGfL

120-83-2 2,4-Dichlorophenol 10 U UGIL

105-67-9 2,4-Dimnethylphenol 1 0 U UG/L,

51-28-5 2,4-Dinitrophenol 50 U UG/L ________

91-58-7 2-Chloronaphthalene 1 0 U UO/L

95-57-8 2-Chlorophenol 1 0 U UGIL

91-57-6 2-Methylnaphtlialene 1 0 U UG/.. 2-86E-03

95-48-7 2-Methylphenol 1 0 U UGIL

88-74-4 2-Nitroaniline 50 U UG/L

88-75-5 2-Nitrophenol 10 U UG/L

91-94-1 3,3'-Diehlorobenzidine 20 U UGIL

99-09-2 3-Nitroaniline 50 U UG/L

534-52-1 4,6-Dinitro-2-methylphenol 50 U UG/LS ~~~10 1-55-3 4-lBromophenyl phenyl ether 10 U UG!L ________

59-50-7 4-Chloro-3-miethylphenol 10 Uj UG/L

106-47-8 4-Chloroaniline 20 U UG/L

7005-72-3 4-Chlorophenyl phenyl ether 10 U UGIL

106-44-5 4-Methylphenol 10 U UG/L.

100-01-6 4-Nitroaniline 50 U UG/L

100-02-7 4-Nitrophenol 50 U UG/L

83-32-9 Acenaphthene 10 U UGIL

208-96-8 Acenaphthylene 10 U UG/L 2.86E-03

120-12-7 AnthraCene 10 U UG/L 2.86E-04

56-55-3 Eenzo(a)anthracene 10 U UG/L 1.001E-102

50-32-8 Benzo(a)pyrene 10 U UGIL I OOE+03

205-99-2 Ben'zo(b)fluoranthene 10 U UG/L 1.0015+2

191-24-2 Benzo(g,hbi)perylene 10 U UGh.. 2,86E-03

207-08-9 Benzo(k)fluoranthene 10 U UGh.L

111-91-1 bis(2-Chloroethoxy)rncthanec 10 U UGIL

111-44-4 bis(2-Chloroethyl) ether 10 U UG/L

108-60-1 bis(2-Chloroisopropyl) ether 10 U UG/L

117-81-7 bis(2-Ethylhexyl) phthalate (DEllP) 10 U UGIL

85-68-7 Butyl benizyl phihalate 10 U UGh..

86-74-8 Carbazole 10 U UG/L

218-01-9 Chrysene 10 U UGIL I .OOE400

84-74-2 Di-ti-butyl phthalate 10 U UGhl.

117-84-0 Di-ni-octyl phthalste 10 U UG/L

153-70-3 Dibenz(a,h)anthracene 10 U UG/L

ND =Not Detected E1= Outside of Range UJ = Estimated Nondetect

J Estimated U = Nondetect

rage 2 of 4



TABLE 6-10
hUMAN HEALTH SCREENING OF SURFACE WATER RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND UNCIIARACTERIZED 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 Units Max RL) to General Use Surface

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

_________________ ____________ 1-ic~~~~~~~~~~~~~H alth

132-64-9 Dibenzofurap 10 U UGIL

84-66-2 Dietbyl phtbalatc 10 U UG/L

131-1 1-3 Dimethyl phthalate 10 U UGIL

206 440 Fluoranthene 10 LI UC3/L 8.33E-02

86-73-7 Fluorene 10 U UG/L 2.22E-03

118-74-1 H1-exachlorobenzene 10 U UG/L

87-68-3 fiexachlorobutadiene 10 U UO/L

77-47-4 Hexachlorocyclopenitadiene 10 U UG/L

67-72-1 Hexachloroethane 10 U UGIL,

193-39-5 lndeno(1,2,3-c,d)pyrene 10 U UG!L' l.00E-'02

78-59-1 Isophorone 1 0 U UGIL

621-64-7 N-Nitroso-di-n-propylamine 1 0 U UG/L

86-3046 N-Nitrosodiphenylarmine 1 0 U UG/L

91-20-3 Naphthalene 1 0 U UG/.

87-86-5 Pcntachlorophenol 50 U UG/L

85-01-8 lPhenanthrene 1 0 U UG/L 2.86E-03

108-95-2 Phenol 1 0 U UGIL 1.00E3+00 1.00E3-01

129-00-0 Pyrene 1 0 U UG/L. 2-8613-03

Explosives
99-35-4 1,3,5 -Tri nitrobenzene 0.25 U UGIL1

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

118-96-7 2,4,6-Trinitrotoluene (TNTI) 0.5 U UG/L

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

606-20-2 12,6-Dinitrotoluene, 0.5 U UG/L

35572-78-2 2-Amino-4,6-Dinitrotoluene 0.5 U UGIL.

8 8-72-2 2-Niftotoluene (ONTI) 0.5 U UG/L

99-08-1 3-Nitrotoluene 0.5 U UG/L

19406-51-0 4-Amsino-2,6-Dinitrotoluene 0.5 UI UG/L

99-99-0 14-Nitrotoluene (PNT) 0.5 UI UG/L

2691-41-0 HIMX 0.5 U UG/L

98-95-3 Nitrobenzene 0.25 U UG/L

55-63-0 Nitroglycerin 1 U UGh.

78-IlI-5 Pentaerythritol tetranitrate (PETN) 2 U UGIL

121-82-4 IRDX 0.5 U UG/

479-45-8 ITetryl 0.75 U UGh.

Metals
7429-90-5 Aluminum 1320 ' UXTii 6.60E3+00
7440-36-0 Antimony 6 UI UG/L I .00E3+00 J ________

i7440-38-2 Arsenic 2.1 0/UI.L 2 10OE-0 1
17440-39-3 1 Barium j 52.5 i GL 2.3 11+00 ~ 1.0513-02

ND = Not Detected E =Outside of Range UJ = Estimated Nondetect
J= Estimated U = Nondetect
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TABLE 6-10

HUMAN HEALTH SCREENING OF SURFACE WATER RESULTS FROM AREA 2P (AUS-OA2P)

S AADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max
Ratio of Max 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

744041-7 Beryllium 5 U UG/L I.OOE+00

7440 42-8 Boron 100 U UGIL 1.00E-01

7440 43-9 Cadmium 5 U UG/L 1.00+00

7440-70-2 Calcium 63400 UG/L 8.8 1 E+00

7440 47-3 Chromium 10 U UG/L 1.00E+00

744048-4 Cobalt 50 U UG/L I .00E+00

7440-50-8 Copper 10 U UG/L I.OOE+00

7439-89-6 w ro'a 1260 UGIL 1.26,E+01 -f-00

7439-92-1 Lead 3 U UG/L 1.50E+00

7439-95-4 Magnesium 17200 UG/L 6.79E+00

7439-96-5 Manganese 20 U UG/L 3.44E-02 2.001-£02

7439-97-6 Mercury 0.2 U UG/L I .OOE+00 1.67E+01

7440-02-0 Nickel 10 U UG/L 1.00E+00 1.OOE-02

2023695 Potassium 1970 UG/L 1.22E+00

7782-49-2 Selenium 5 U UG/L 1.85E+00 5.00E-03

7440-224 Silver 10 U UG/L 1.00E+00 2.00E+00

7440-23-5 Sodium 26700 UG/L 8.43E+00

7440-28-0 Thallium 10 U UG/L I .OOE+00

7440-62-2 Vanadium 50 U UG/L 1.00E+00

7440-66-6 Zinc 36.9 UG/L 1.85E+00 3.69E-02

Other Parameters
7601-90-3 Perchlorate 500 U UG/L

ND = Not Detected E = Outside of Range UJ - Estimated Nondetect
3 = Estimated U = Nondetect
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TABLE 6-11
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND UNCHARACTERIZED SITES OUS
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as
CAS Number Chemical (SOIL) Max Reporting Qualifier Unt azard Quotient Potential

Limit (iRL) J(HQ) (SOIL) Rinaccunmulator

VoaieOrganic Compounds _____ ______

71-55-6 1, 1 I1-Trichloroethane 9 U UG/KG 3.0213-04

79-34-5 1, 1,2,2-Tetrachloroethane 9 U UG/KG 7.07E3-02

79-00-5 1, 1,2-Trichloroethiane 9 U UG/KG 3.151E-04

75-34-3 1, I -Dichloroethane 9 U UG/KG 4.48E3-04

75-35-4 1 ,l-Dichloroethene 9 U UGIKG 1.0913-03

107-06-2 l,2-Dichloroethane (EDC) 9 U UG/KOl 4.25E3-04

540-59-0 1,2-Dichloroethene (total) 9 U UG/KG 1. 14E3-02

78-87-5 1,2-Dichloropropane 9 U UG/KG 1.29E3-05

78-93-3 2-Butanone (MEK) 18 U UG/KG 2.0 11E-04

59 1-78-6 2-Hexanone 18 U UG/KG 1.4313-03

108-10-I 4-Methyl-2-pentanone (MIBK) 18 U UG/KG 4.0613-05

67-64-1 Acetone 18 U UG/KG 7.2013-03

71-43-2 Blenzene 9 U UG/KG 5.6313-04

75-27-4 Bromodichloromethane 9 U UG/KG 1.6713-02

75-25-2 Bromnofarm 9 U UG/KG 5.6613-04

74-83-9 Bromomethane 9 U UG/KG 3.8313-02

75-15-0 Carbon disultide 9 U UG/KG 9.5613-02

56-23-5 Carbon tetrachloride 9 U UG/KG 9.00OE-06
108-90-7 Chlorobenzene 9 U UG/KG 2.2513-04

75-00-3 Chloroethane 9 U UG/KO

67-66-3 Chloroform 9 U UG/KO 7.56E3-03

74-87-3 Chloromethane 9 U UG/KG 8.6513-04

156-59-2 cis-l,2-Dichloroethene 8 UG/KG 1.0213-02

1006 1-01-5 cis- 1,3-Dichloropropene 9 U UG/KG 2.2613-02

124-48-1 Diboronochloromethane 9 U UG/KG 4.3913-03

100-414 Ethylbenzene 9 U UG/KG 1.8013-03

75-09-2 Methylene chloride 9 U UG/KG 2.2213-03

110-54-3 N-I lexane 9 U UG/KG

100-42-5 Styrene 9 U UG/KG 3.0013-05

127-18-4 Tetrachloroethylene (l'CE) 15 UG/KG 1.15E-03

108-88-3 Toluene 9 U UG/KO 3.0013-03

1330-20-7 total Xylenes 9 U UG/KG 1.5013-02

156-60-5 trans-1,2-Diehloroethenc 9 U UG/KG 1. 14E3-02

10061-0246 trans-l1,3-Dichloropropene 9 U UG/KG 2.2613-02

79-01-6 Trichloroethylene (TC13) 240 3 UGfKG 2.6713-02

75-01-4 Vinyl chloride 9 U GKG 139E-02

Semnivolatile Organic Compounds _ ____ ____

120-82-1 1,2,4-Triehlorobenzene 500 U UG/KG 2.5013-02

95-50-I I1,2-Dichlorobenzene j_____ 500 U UG/KG 1.~69130 1

541-73-1 1,3-Dichlorobenzene J_____ 500 U UG/KG 1.33E-02

106-46-7 I1,4-Dichlorobenzene 1_____ 500 U UG/KG 2.501-02

ND = Not Detected 13= Outside of Range UJ Estimated Nondeteet
=Estimated U = Nondeteet
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TABLE 6-11
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 2P (AUS-OA2P)

to ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as
CAS Number Chemical BackgroIL) Max Reporting Qualifier Units Hazard Quotient Potential

_ _ _ _ (SOIL) Limit (RL) (HQ) (SOIL) Bioaccumulator

95-95-4 2,4,5-Trichlorophenol 2500 U UG/KC 6-25E-01

88-06-2 2,4,6-Trichlorophenol 500 U UG/KG 5.OOE-02

120-83-2 2,4-Dichlorophenol SOO U UG/KC 5.711E-03

105-67-9 2,4-Dimethylphenol 500 U UG/KG S.OOE+01

51-28-5 2,4-Dinitrophenol 2500 U UG/KC 1.25E-01

91-58-7 2-Chloronaphthalene 500 U UG/KC 4.1 1E+O I

95-57-8 2-Chlorophenol 500 U tJG/KG 2.0613+00

90-12-0 I-Methylnaphthalene 2200 UG/KG

91-57-6 Z-Mey ahhenc ., 1+;: i 6700 UG/K ; 0 0 YES

9548-7 2-Methylphenol 500 U UG/KC 1.24E-02

88-744 2-Nitroanijline 2500 U UG/KG 3.37E-02

88-75-5 2-Nitrophenol 500 U UG/KC 3.13E-01

91-94-1 3,3'-Dichlorobenzidine 500 U UG/KC 7.74E-0 1

99-09-2 3-Nitroaniline 2500 U UG/KC 7.9 E-OI

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

101-55-3 4-Bromophenyl phenyl ether 500 U UG/KC

59-50-7 4-Chloro-3-methylphenol SOO U UG/KG 6.29E-02. 106-47-8 4-Chloroaniline 1000 U UG/KG 9.09E-01

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

10644-5 4-Methylphenol 500 U UG/KG 3.07E-03

100-01-6 4-Nitroaniline 2500 U UG/KG 1.14E-0 I

100-02-7 4-Nitrophenol 2500 U UG/KG 3.57E-01

83-32-9 caene ., 95 J UG/KG 1.39E-04 YES --

208-96-8 Acenaphthylene 3700 UG/KG 5.42E-03

120-12-7 hr it5_ne 100 J UG/KO 6.76E-05 YES

56-55-3 Benz6(aanh ene 500 UG/KG 9.60E-02 YES

50-32-8 Benzo(a)pyn. ...r> 480 UG/KG 1.09E-04 YES

205-99-2 Benzobt fln 510 UG/KG 8.53 -03 Y. S

191-24-2 BezXbipyne ...,,..,* 330 UG/KG 2.77E-03 ,i S

207-08-9 Bn(kfiuoraothene 490 UG/KG 8.19E-03 YE S

111-91-1 bis(2-Chloroethoxy)methane SOO U UG/IKG 1.65E+00

111-44-4 bis(2-Chloroethyl) ether SOO U UG/KG 2.1 I E-02

108-60-1 bis(2-Chloroisopropyl) ether 500 U UG/KG

117-81-7 bis(2-Ethylhexyl) phaa(DEH) 190 1 UG/KO 2.051-01 YES

85-68-7 B t l ate 6300 UG/KG 4) 2.64231 -- -- ''YES' -'

86-74-8 Cabz_ 66 _ UG/K(

218-01-9 Chrys : 630 UG/KG 1.3313-01

84-74-2 Di-n-butyl phthalate 500 U UG/KG 2,50F-03

117-84-0 Di-n-octyl phthalate 500 U UG/KG 7.05se-04

53-70-3 D ,hrane i 130 . UG/KG 7.07E-03 - YES. 132-64-9 Dibezoran , , 58 3 UG/KCI .

84-66-2 Diethyl phthalate 140 J UG/KG 1.4013-03

ND = Not Detected E = Outside of Range UJ Estimated Nondetect
J Estimated U = Nondetect
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TABLE 6-11
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Backgound Max Result or Direct Exposure Retained as
CAS Number Chemical BakgOund Max Reporting Qualifier Units Ilazard Quotient Potential

(SOIL) ~Limit (RI) (HQ) (SOIL) Bicaccumulator

131-I11-3 Dimethyl phtbalate Soo U UG/KG 2.50E-03

206-44-0 Euwhee1200 UG/KO 9.84E-03 E

86-73-7 Ploee44 1 UG/KO I.47E-03YE

118-74-1 H-exachlorobenzene 500 U UG/KG 5.00E-04

87-68-3 Hexachiorobutadiene S00 U UG/KG L26E+01

77-47-4 1 lex ach looroyc lopentadiene 500 U UG/KG 5.OOE-02

67-72-I Hexachloroethane 5oo U UG/KG 8.38E-01

193-39-5 Jue(23dpyree 310 J UG/KG 2.84E-03 <. E

78-59-1 Isophorone 500 U UG/KG 3.60E-03

621-64-7 N-Nitroso-di-n-propylamine 500 U UG/KG 9.20E-01

86-30-6 N-Nitrosodiphenylamine 500 U UG/KG 2.50E-02

9-20-3 Naphthalene 1600 UG/KGI 6.43E-03

87-86-5 Pentachiorophenol 2500 U UG/KG 4.17E-01

85-01-8 Peatee ;< -1200 UG/KG 2.63E-02 : .-- YES h

08-95-2 Phenol 500 U UG/KG 1.25E-02

129-00-0 yre<980 G/G 1.25E-02YE 

Explosives __________ _______________

99-35-4 1,3,5-Trinitrobenzene 380 U UG/KGO 1.OIE+D0

99-65-0 1 ,3-Dinitrobenzene 380 U UG/KG 5.8OE-01
118-96-7 2,4,6-rrinitrotoluene (TNT) 760 U UG/KG 2.53E-02

121-14-2 2,4-Dinitrotoluene 380 U UG/KG 2.971E-01

606-20-2 2,6-Dinitrotoluene 760 U UG/KG 2.3 11E+01I

35572-78-2 2-Amino-4,6-Dinitrotoluiene 760 U UG/KG 9.50E-03

88-72-2 2-Nitrotoluene (ONT) 760 U UG/KG

99-08-1 3-Nitrotoluene 760 U UG/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 760 U UG/KO

99-99-0 4-Nitrotoluene (PNT) 760 U UG/KG

2691-41-0 HMX 760 U UG/KG 3.04E3-02

98-95-3 Nitrobenzene 380 U UG/KG 9.50E-03

55-63-0 Nitroglycerin 1500 U UG/KG

78-1 1-5 Pentaerythritol tetranitrate (PETN) 3000 U UG/KG

121-82-4 RDX 760 U UGIKG 7.6013-03

479-45-8 Tetryl 1100 U UG/KG

M etals _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7429-90-5 Aluminum 28800 12000 MG/KG

7440-36-0 Antimony 0 83 1.6 1 MG/KG 3.20E3-0 I

7440-38-2 Arinc.- ~ 13.5 87.5 MG/KG 0~--.2+O 

7440-39-3 Barium 195 139 MG/KG 2.7813-01

7440-41-7 Beryllium 0.76 0.73 .1 MG/KG 7.301302

7440-42-8 Brn5.3 73 .1 MG/KG 4, A6E-t0J I _______

7440-43-9 Cadmium J 0.19 1.3 MG/KG 4.4813402

7440-70-2 Calcium j 2497 113000 MG/KG

ND Not Detected E = Outside of Rasnge UJ Estimated Nondetect
J Estimated U = Nondetect
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TABLE 6-11
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as
CAS Number Chemical (SckgrOIL) 1~Max Reporting Qualifier Units Hazard Quotient Potential

(SOIL) Limit (RL) (HQ) (SOIL) Bioaccumulator

7440-47-3 Chroium K 25.2 28.6 MG/KG M5.7E% Q

7440 48-4 Cobalt 21.7 15.1 MG/KG 7.55S-01

7440-50-8 Coppr !1.3 86 . _MG/KG
7439-89-6 son 19306 25700 MG/KG 29E40

7439-92-1 Lead 23.4 60.5 MG/KG 1.40E-01

7439-954 Magnesium 1552 57200 MG/KG

7439-96-5 Manganese 3640 1680 J MG/KG t 1.68E1+01

7439-97-6 erury 02 4.57E-02 YES

7440-02-0 Nickel 18.9 22.7 MG/KG 7.57E-01

2023695 Potassium 625 886 MG/KG

778249-2 Jelenium 2.34 3.7 MG/KG SH 0 -.

7440-22-4 iilver 058 237 MG/KG 4 19t ._ 

7440-23-5 Sodium 170 1590 MG/KG

7440-28-0 Thallium 0.41 0.21 .J MG/KG 2.10E-01

7440-62-2 Vanadium 47.2 31.8 MG/KG 6.91 E-01

7440-66-6 zinc 51.4 612 . MG/KG _ . 0 

Other Parameters. TOC TOC 31393 20200 MG/KG

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 6-12
ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND UNCHARACTERIZED SITES OU S
CRAB ORC11ARD NATIONAL WILDLIFE REFUGE

I Max Result or Direct Exposure Retained as
CAS Number Chemical (Surface Water) kgr ounotdng Qualifier Units lazard Quotient Potential

(Surfac Water) Limit (RL) (11Q) Bioaccuniulator

Volatile Organic Compounds
71-55-6 1, 1, I -Trichloroethane I U UGIL. 9.09E-02

79-34-5 1,1,2,2-Tetrachloroethane I U UG/L 4.17E-03

79-00-5 1,1,2-Trichloroethane 1 U UG/L 1.06E-03

75-34-3 1,1 -Dichloroethane 1 U UG/L 2.13E-02

75-35-4 1, I -Dichloroethene I U UG/L 4.00E-02

107-06-2 1,2-Dichloroethane (EDC) I U UG/L 1.11OE-03

78-87-5 1,2-Dichloropropane I U UG/L 1.90E-03

78-93-3 2-I3utanone (MEK) 2 L UG3-L 1.431E-04

591-78-6 2-1 lexanone 2 U UG/L 2.02E-02

108-10-1 4-Methyl-2-pentanone (MIBK) 2 U UG/L 1.18E-02

67-64-1 Acetone 2 U UGIL 3.94E-03

71-43-2 Benzene I U UG/L 2.17E-02

75-27-4 Bromodichloromethane I U UG/L 6.57E-05

75-25-2 Bromoform I U UG/L 3.41 E-03

74-83-9 Bromnomethane 1 U UG/L 1.48E-05

75-15-0 Carbon disulflde I U UG/L 1.09E100

56-23-5 Carbon tetrachloride I U UG/L 1.021E-01

108-90-7 Chlorobenzene I U UG/L 1,56E-02

75-00-3 Chloroethanle I U UG/L 4.75E-05

67-66-3 Chloroform 1 U UG/L 3.57E-02

74-87-3 Chloromethane I U UG/L 1.48E-05

156-59-2 cis-l ,2-Dichloroethene I U UG/L 1.691-03

10061-01-5 cis-1,3-Dichloropropene I U UG/L 1.82E+01

124-48-1 Dibromochloromethane I U UGI/L 6.85E-05

100-41-4 Ethylbenzene I U UG/L 1.37E-01

75-09-2 Methylene chloride I U UG/L 5.1 8E-04

110-54-3 N-llexane I U UG/L

100-42-5 Styrene I U UG/L 2.49E-04

127-184 Tetrachloroethylene (PCE) I U UG/L 1.19!E-02

108-88-3 Toluene I U UG/L 1.02E-01

1330-20-7 total Xylenes I U UGA. 5.56E-01

156-60-5 trans- ,2-Dichloroethene I U /L 1.69E-03

10061-02-6 trans-1,3 -Dicliloropropene I U UG/L 4.1 OE-02

79-01-6 Tricbloroethylene (TCE) I U UG/L 2.13E-02

75-01-4 Vinyl chloride I U UG/L 5.48E-05

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 10 U UG/L 2.23E-01

95-50-I1 1,2-Dichlorobenzene 10 U UG/L 7 14E-01 

541-73-I 1,3-Dichlorobenzene 10 U UG/L 1.99E-01

106-46-7 1,4-Dichlorobenzene 10 U UG/L 8.93E-01

95-954 2,4,5-Trichlorophelnol 50 U UG/L 7S94E-O1 5
ND = Not Detected E = Outside of Range UJ Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 6-12

ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AREA 2P (AUS.-OA2P)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as

CAS Number Chemical Max Re~porting Qualifier Units Hazard Quotient Potential
(Surface Water) Limit (RL) (H1Q) Bioaccumulator

88-06-2 2,4,6-Trichlorophenol 10 U UGIL 3.13E+00

120-83-2 2,4-Dicblorophenol 10 U UG/L 2.74E1-01

105-67-9 2,4-Dimethylphenol 10 U UG/L 4.7E-01

51-28-5 2,4-Dinitrophenol s0 U UG/L 8.06E+00

91-58-7 2-Chloronaphthalene 10 U UG/L 323E-02

95-57-8 2-Chlorophenol 10 U UG/L 2.28E-0I

91-57-6 2-Methylnaphthalene 10 U UGJ/L 2.40E-02

95-48-7 2-Methylphenol t0 U UGIL 7.69E-0 1

88-74-4 2-Nitroaniline 50 U UG/L 2.16E-03

88-75-5 2-Nitrophenol 10 U UG/L 2.90E--03

91-94-1 3,3'-Diehlorobenzidine 20 U UGh. 1.90E-01

99-09-2 3-Nitroaniline s0 U UG/L 7.32E-04

534-52-1 4,6-Dinitro-2-methylpbenol 50 U UG/L 2.17E3401

10 1-55-3 4-Bromophenyl phenyl ether 1 0 U UG/L. 6.6713+00

59-50-7 4-Chloro-3-methylphenol 10 U UGIL 3.3 3 +0 1

106-47-8 4-Chloroaniline 20 U UGIL 8.89E-03

7005-72-3 4-Chlorophenyl phenyl ether 10 U UG/L 2.173-01I

S 106-44-5 4-Methylphenol 10 U IUGIL 4.4413-03
W 100-01-6 4-Nitroaniline 50 U UG!L 1L081-03

100-02-7 4-Nitrophenol 50 U UGhT. 6.04E3-0 1

83-32-9 Acenaphthene 10 U UGIL 5.8813-01

208-96-8 Acnaphthylene 10 U UGIL 1.50E3-02

120-12-7 Anthracene 10 U UG/L I ~6713+00
56-55-3 IBenzo(a)anthracene 10 U UG/L 3.7013+02

50-32-8 Benzo(a)pyrene 10 U UGJL 7.1413+02

205-99-2 Benzo(b)fluoranthene 10 U UGIL 1.7913+03

191-24-2 Benzo(g,h,i)perylene 10 U UGIL 1.31IE+00

207-08-9 Benzo(k)fluoranthene 10 U UG/L. 1.79E3+03

111-91-1 bis(2-Chloroethoxy)methane 10 U UG/L 1.5613-03

111-44-4 bis(2-Chloroethyl) ether 10 U UJGJL 4.201E-03

108-60-1 bis(2-Chloroisopropyl) ether 10 U UG/L

117-81-7 bis(2-Ethyihexyl) phthalate (DEHP) 10 U UG/L 3.33E1+00

8.5-68-7 lBotyl benzyl phthaiate 10 U UG!L. 5.26E3-01

86-74-8 Carbazole 10 U UG/L 1. 12E3-02

218-01-9 C'hrysene 10 U UGIL 6.2513-0 1

84-74-2 Di-n-buityl phthalate 10 U UGIL 1.0613+00

117-84-0 Di-n-octyl phthalate 10 U UG/L 1.4113-02

53-70-3 Dibenz.(a~h)anthracene 10 U UG/L 6.251+03

132-64-9 Dibenzofwuai 10 U UGIL 2.7013+00

84-66-2 Diethyl phthalate 10 U UG/. 4.76E3-02. 13 1-1 1-3 Dimethyl phthalate 10 U UG/L 3.0313-02

10 206-44-0 Fluoranthene 10 U UG/L 1.2313+00

ND = Not Detected H' = Outside of Range UJ Estimated Nondetect
J1 = Eatimated U = Nondetect
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TABLE 6-12
ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AREA 2P (AUS-OA2P)

ADDITIONAL AND UNCHIARACTERIZED SITES OU
CRAB ORCHIARD NATIONAL WILDLIFE REFUGE

B~ickground Max Result or Direct Exposure Retained as
CAS Number Chemical ~~(Surface Water) Max Reporting Qualifier Units Hazard Quotient Potential

Limit (RL) (HQ) Bloaccumulator

86-73--7 Fluorene 10 U UJG. 2.56E+00

118-74-1 IHexachslorobenzene 10 U UGIL 2.72E+00

87-68-3 Hexachloroibutadiene 10 U Ui/Lv I.09E+01

77-47-4 Hexachlorocyclopentadiene 10 U UGL 1.43E+02

67-72-1 Ilexachloroethane 10 U UG/L 1.02E-s00

193-39-5 lndeno(1l,2,3-e,d)pyrene 10 U UGIL 2.32E+00

78-59-1 Isophorone 10 U UG/. 8.551E-03

621-64-7 N-Nitroso-di-n-propylamine 10 U UG/L

86-30-6 N-Nitrosodiphenylamnine JO U UG/L 1.71E-01

91-20-3 Naphthalene 10 U UG/L 8.33E-0l

87-86-5 Pentachlorophenol 50 U UG!L 3.33E+00

85-01-8 Phenianthrene 10 U UG/L L.5913+00

108-95-2 Phenol 10 10 U U~. 1.003-0 1

129-00-0 Pyrene 10 U UGL1.64E3-01

Explosives __ ____

99-35-4 1,3,5-TIrinitrobenzene 0.25 U UGIL 8.3313-03

99-65-0 1 ,3-Dinitrobenzene 0-25 U UG/L 1.25E3-02
118-96-7 2,4,6-Trinitrotoluene (TNT) OS5 U UG/L I .25E-02

121-14-2 2,4-Dinitr~otoluene 0.25 U UG/L 1.09E3-03
606-20-2 2,6-Dinitrotoluene 0.5 U UG/L 1. 19E3-02

35572-78-2 2-Amino-4,6-Dinitrotoluene 0.5 U UG/L 2.50E3-02

88-72-2 2-Nitrotoluene (ONT) 0.5 U UGIL 6.85E3-05
99-08-1 3-Nitrotoluene 0.5 U UG/L 6.0213-05
19406-51-0 4-Aniina-2,6-Dinitrotoluene 0,5 U UG/L 9.2613-04

99-99-0 4-Nitrotoluene (PINT) 0.5 U UG/L 7. 14E3-05
2691-41-0 HMX 0.5 U UGIL 1.5213-03
98-95-3 Nitrobenzene 0.25 U UG/L 9.2613-04

55-63-0 Nitroglycerin I U UG/L. 5.001E-03

78-1 1-5 Pentaerythritol tetranitrate (PETN) 2 U UG/L 2.35E-05

121-82-4 RDX 0.5 U UG/. 2.6313-03
479-45-8 Tetryl 0.75 U UG/L

Metals

7429-90-5 /200 1320 1 UG/L
7440-36-0 Antimony 6 6 U UG/L 2.00O3-01

7440-38-2 Arsenic 10 2.! 3 UG/L 1.11IE-02
7440-39-3 Barium 22.7 52.5 3 UGIL 1.0513-02

7440-41-7 Beryllium 5 5 U UG/L 9.4313+00

7440-42-8 Boron 100 U UG/. 1.00E-0 1

7440-43-9 Cadmium 5 $ U JUG/L 4.5513+00

7440-70-2 Calcium 7197 63400 ______1UGIL 5.47E3-01

7440-47-3 1Chromium 1 0 1 0 U JUG/L 4.83E3-02
7440-48-4 ICobalt 50 s0 UL UGh!. 2.1713+01

ND = Not Detected E Outside of Range UJ Estimated Nondetect
J Estimated U = Nondetect
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TABLE 6-12
ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AREA 2P (AUS-OA2P)

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

(Surface Water) Limit (RL) (HQ) Bioaccumulator

7440-50-8 Copper 10 10 U UilL 8.47E-01

7439-89-6 o K:vv*. 100 1260 UG/L L.26E+300

7439-92-1 Lead 2 3 U UG/L 1.49E-01

7439-95-4 Magnesium 2534 17200 UG/L 2.1 OE-0 1

7439-96-5 Manganese 582 20 U UG/L 2.OOE-02

7439-97-6 Mercury 0.2 0.2 U UG/L .541s-01

7440-02-0 Nickel 10 10 U UG/L I.00E-02

2023695 Potassium 1613 1970 UG/L 3.72E-02

7782-49-2 Selenium 2.7 5 U UG/L 5.00E-03

7440-22-4 Silver 10 10 U UG/L 2.0OOE+00

7440-23-5 Sodium 3169 26700 UG/L 3.93E-02

7440-28-0 Thallium 10 10 U UG/L 2.50E+00

7440-62-2 Vanadium 50 50 U UG/L 2.63E+00

7440-66-6 Zinc 20 36.9 UG/L 3.69E-02

Other Param ters
7601-90-3 |Perchloratc 500 U UG/L

ND = Not Detected E Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 6-13, AUS-OA2P
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OUl PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical COPC COPC cowe COPC
Rationale s/no) Rationale ItonleRationale

___________ ___________ __________ (yes/no) Rates/no)( (yes/no) R to l (yes/no)

Volatile Organic Compounds

1,1,1-Trichloroethane No C No F NA NA No A

1,1 ,2,2-Tetrachlorocthanc No C Uncertainty B NA NA Uncertainty B
... .... . .... .~~~~~~~~~~~~~~~~~~~~~~~~~~~~4...

1,l,2-Tinchloroethane No C 'YsE NA NA Uncertainty B

I,l-Dichlorocthane No C__ Uncertainty B NA NA No A
I ,I-Dichloroethene No C Yes B NA NA Uncertainty - B~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~".esUcrtit

I1,2-Dichlorocthane (EDC) No C YeE NA NA Uncertainty B

l,2-Dichloroethenie (total) NA NA NA NA NA NA No A

1,2-Dichloropropane No C Uncertity BNA NA Uncertainy j B

2-Butanone (MEK) No C Uncertainty B NA NA No A

2-Hexanone No C No C NA NA No C

4-Methyl-2-pcntanonc (MIBK) No C Uncertainty B NA NA No T A

Acetone No C Uncertainty B NA NA No A

Benzene No A Uncertainty B NA NA Uncertainty B
Bromodtchloromethane No C Uncertainty B NA NA No A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. .......... 

BromofihorometaeNo C Uncertainty B NA NA No A

Bromoomehn N o C Uncertainty B NA NA No A

Carbon disulfide No C Uncertainty B NA NA No A

Carbon tetrachloridc No C Uncertainty B NA NA Uncertainty B
Chor b n_ _ene _- .... .... _----0

Chlorobeozene ~~~ ~~ ~~~No C Uncertainty B NA NA No A

Cbloroethanc No C Uncertainty B NA NA No A

Chloroform No C ':Evit.. NA NA No A

Chloromethane No C Uncertainty B NA NA No A

cis-I,2-Dichloroethene No C No F NA NA No ___I F

cis-1,3-Dichloropropenie No C Uncertainty B NA NA No - A

Dibromochlorometliane No C Uncertainty B NA NA No A

Fthylbenzene No A Uncertainty B NA NA No I A

Methylene chloride No A Uncertainty B NA NA Uncertainty B
N-Hexane No C~ ~~~~~~~~~~~~~ ~ ~~ Uncertainty.... B----NA-- NA. No.

Styreane No C Uncertainty B NA NA No A

Tetrachloroethylene (PCE) No C E e .' NA NA E~-~e 

Toluene No A No F NA NA No A

total Xylenes No A__ Uncertainty B NA NA No A

trans-I1,2-Dichloroethene -No C No F NA NA No A

trans-I1.3-Dichloropropene No C Uncertainty B NA NA No A

Trichloroethylene (ICE) NoC E'ye NA NA E Ysi 

Vinyl chloride No C Ye NA NA Uncertainty I B

Semivolatile Organic Compounds _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _

I,2,4-Trichlorobenzene No C No A NA NA Uncertainty B

t1.2-Dichlorobenzene No C No A NA NA No A

I1.3-Dichlorobenzene No C Uncertainty B NNANo A

1,4-Dichlorobenzene No C_ Uncertainty B NA NA Uncertainty [B--

2,4,5-Trichlorophenol No C No 1 A -- _ NA j A NoA
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TABLE 6-13, AUS-OA2P

SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Sufce Water Groundwater Sediment Soil

Chemical C UPC … …tinae doc Rainae COC Rationale ainl

Rtole(yes/no)Rai (yes/10(ysno) ______ (yes/no)

2,4,6-Trichlorophenol No C Uncertainty B NA NA Uncertainty I B

2,4-Dichlorophnl __No C No A NA NA Uncrtan t

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . - _ _ _ _ _ _ _ _ - B~~~~~~~~~~~- ----- --

No No ~~~A NA NA

2,4-Dinitrophenol ___ ___ N C No 1 ' A NA Uncertainty B

2-Chloronaphthalcne ___No C No A NA NA NoA

2-Chlorophenol ___ __ No C No A NA NA Uncertainty B

I -Methylnaphthalenc NA NA NA NA NA NA No F

2-Methylnaphthalcfle No A No A NA NA No F

2-Methyiphenol ___ __ __No C No A NA NA No A

2-Nitroanifine No C Uncertainty -B NA NA No A

2-Nitrophenol ____ ___No C No ANA NA No A

3,3'-Dichlorobenzidinc No __ -C Uncertainty B NA NA Uncertainty B

3-Nitroaniline No C Uncertainty I B NA NA No A

4,6-Dinitro-2-methylphenol ___ No C No C NA NA No C

4-Bromophenyl phenyl ether No C No C NA NA No C

4-Chloro-3-methylpheflol No C No A NA NA No A

4-Chloroaniline No C No A NA NA Uncertainty B3

a 4-Chiorophenyl phenyl ether No C No C NA NA No C

U 4-Meth-yiphenol ___ __ No C NoA NA NA No A

4-Nitroaniline No C Uncertainty B NA NA No A

4-Nitrophenol ___ ___No C No A NA NA No A

Ace-naphthene ____ _ No C No A - NA NA No F

A c e n a p h th y le n e _ _ _ _ ~ ......... N o. A N . _ ... A.A.A o.

Acnapthrcene No A No A NA NA No F

Bentracanthaen Ncetit B UNcetit B NA NA No~e F

Bez .~p n UncrtantyB.Ucerainy.BNA AI I 432KV~~11- 42 F

Benzo(a)tloanthraene Uncertainty B Uncertainty B3 NA NA >tYs- 

Benzo(a~~)pyryene UncertaiNo A Unoetit A NA NA NoE

Benzo(k)fluoranthene Unoetit C Uncertainty B NA NA No 

Bisz(g-Chjlorotxy~methne___ No A No A NA NA No C

bis(2-Chloroethyl) ether No C Uncertaint B NA NA Uncertainty B

bis(2-Chiloroisopropyl) ether No C Uncertainty BNA NA No A

bis(2-Ethylhexyl) phthalatc____No C Uncertainty B NA NA No F

Butyl benzyl phithalate No C No A NA NA No F

Carbazole No C Uncertainty B NA NA tyst E

Chrysene ___ __ _ Uncertainty B Uncertainty B NA NA No F

Di-n-butyl phthalate ____No C No A NA NA No A

Di--oty pthalatce ___ No C No A NA NA No A

Dibecnz(a,h)anthracene No C Uncertainty B NA NA 'E~~e~ 

Dibenzofuran No -C -- No 4-A NA NA No F
Diethyl~~~~~~~~~~~~~~~~pbthalate ____ ____ No C No -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- A NA NA No F~~~~~~~~~~~~~~~~~~~~.. ......

Direthyl phthalate ____ __No C No I A NA NA No A

Dimthl hthlae o_ No_ A NA- NA-- No A

W luonhn No A__ -No__ j A -NA NA NoF
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TABLE 6-13, AUS-OA2P
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment soil
Chemical COPC tpc-0,' COPC COPC

(ysn) Rationale Rationale (ysn) Rationale (ysn) Rationale

Fluorene No A No A NA NA No F
Hexachlorobenzene No C Uncertainty B NA NA Uncertainty B~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.... .. 

Hlexachiorobutadene No C Uncertainty B NA NA Uncertainty B
Hexachlorocyclopentadiene No C No A NA NA No A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. ............. ... .

Ilexachloroeuthadne No C Uncertainty B NA NA Uncertainty B

Hxophloronel etaieeNo C No A NA NA UNcetit B

N-itxclroeo-din-poplmieNo C Uncertainty B NA NA Uncertainty B3

In-entoso2,cdiphcylamne Unoetit C UNoett A NA NA UNcetit B

Naophoralne No C UNcetit B NA NA Unoetit F

Pn-NtacrosdinpheoplamneNo C Uncertainty B NA NA Uncertainty B

Phn-Noloihnyai No A No A NA NA Unoetit A

NAntimoeny No C Uncertainty B NA NA Nos<e F
Arsenic Uncertainty~~~~~~~~~. ... .. Uncertainty. B NA .. NA .i..Y- / F-

Beryacllum nolNo C Uncertainty B NA NA Unoetit F

Bonatrone No A No F NA NA No F

Caenlcu No AI No H NA NA No H

Cobalt No C No A NA NA No F

Copperu Unoetit C No F NA NA No F

Anirony~e No F netit NA NA NoE

Areadc Unoetit C Unoett A NA NA NoE

Magneium No FI No H NA NA NoD

Merclluryo Uncertainty B NoA NA NAo-Y% F.

Nickel No A No F NA NA No2es F

Cadivero Uncertainty B N NA NA E <~ 

Sodcium No HI No H4 NA NA No H4

Thallium No C UNcetit B NA NA NoE

Voanaiu No C No A NA NA No F

Zainc Tta No FA No NA NA -NA - teNA NE

Iro ,35TnEobnee' No I NA INA I No A

Lea 3DiiobneeNo C No A NA NA No A
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TABLE 6-13, AUS-OA2P
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHIARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical -O CocoRationale o

(yes/no) ___ionle (yes/no) Rtoae (yes/no) Rtoae (yes/no) Rai _ '____

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-Amino-4,6-Dinitrotoluene No C No C NA NA No C

2-Nitrotoluene (ONT) _ _ No C No C NA NA No C

3-Nitrotoluene No C No A NA NA Ngo A

4-Amino-2,6-Dinitrotoluene No C No C NA NA NoC

4-Nirotouene(PNT) ____No C No A NA NA No A

HMX No C No A NA NA No A

Nitrobcnzene No C No A NA NA Uncertainty B

Nitroglycerin No C No A NA NA No A

Pentaerythritol tetranitrate (PETN) No C No C NA NA No C

Perchloric Acid NA NA NA NA NA NA NA NA

RDX ___ ___ No C No A NA NA __No A

Tetryl No C No A NA NA No A

Other Parameters

Nitrogen, Nitrte-Nitrite NA NA YeE NA NA[A NA,

a Phosphorus. Total (as F)NA NA . Ys- - ~ AN AN

WA -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.

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.

J -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 6-14, AUS-OA2P
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PAISI
CRAB ORCITARD) NATIONAL WILDLIFE REFUGE

Surface Water _ Sediment Soil

Chemical RatonleEC c-COPEC aoal
es/no)(RationaletinRationaleo

Volatile Organic Compounds ______

1,1,1-Trichloroethane No A NA NA No A
1,1 ,2,2-Tetracbloroethane No A ~ ~~~ ~~~ NA --- NA-No-A

1,1 2,2-Ttrachloroethane No A NA [ NA No A
1,1-Dichioroethane No A NA~~~~~~~~~~~~~~~~~~~~-- NA . No A... .. 

1,12-Drichloroethene No A NA f NA No A

1 ,2-Dichloroctbane BC No A NA NA No A
l,2-Dichlorocthcnc..(total) .NA.NA.NA NA.No.A

1,2-Dichloropropane No A -- NA NA No A

12-Butanooneth(M EK) No A NA NA No A

4,-Methyl2-penthnon (MLtaK) No NA NA NA No A

A,-Dctone T aleNo A NA NA No A

2Betanene ME)No A NA NA No A

BroodeboronethneNo A NA NNA No A

BroMofor2me aon (IBNo A NA NA No A

Brcrethone No A NA NA No A

CaBonztetrcnoe d No A NA NA No A

Crmoihloromethane No A NA NA No C

Chlornoform No A NA NA No A

Chiornorethane No A NA NA No A

Cirbon ,3dichloroioene_____ Uncertainty B NA NA No A

Caiboteramchloromdban No A NA NA No A

thylorbcnzene No A NA NA No A .......

MehlnChlor idhae No A NA NA No A

Chtorener No A NA NA No A

TerChloroethylne (C)No A NA NA No F

tras-I1,2-Dichloroethenc No A NA NA No A

tras-I1,3-Dichloropropene Unoetit A NA NA No A
_ _ _ _ _ _ _ _ _ _ _ _ _ _ -~ ~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .......-. ... - ----- . ....

TibrmchlorothycncTe) N o A NA NA N o A

E 24trichloroenzeneNo ANA NA No A

I ,2-Dinchloribdzen No ANA NA No A

N-Rxan No__ _ __ __ __ N A ' N A No__ __ __

Strn ,3DclrbnceNo ANA NA NoA

T4tDichlorobcnzcene PC)No__A__NA NA No_ F 

2rn-,4,-Trichlorothenol No A __I NA_____ NoA
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TABLE 6-14, AUS-0A2P
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI0 ~ ~~~~CRAB ORCHMRD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical COPEC Rtoae COIEC Rtoae COPEC Rainl

(yes/no) Rtoae (yes/no) Rtoae (yes/no) R ine

2A4,6-Trichlorophenol ____ Uncertainty B NA NA No A

2,4-Dichlorophienol No A NA NA No A

2,4-Dimethyiphenol ____No A NA NA Uncertainty B

2,4-Dinitrophenol ____Uncertainty B NA NA No A

2-Chloronaphithalene No A NA NA UncertaintyB

2-Chlorophenol ___ No A NA NA Uncertainty B

l-Methylnaphrhalene __ NA NA NA NA Uncertainty G

2-Methylnaphthalene No A NA NA yes: E

2-Methyiphenol ___ No A NA NA No A

2-Nitroanifinc No A NA NA No A

2-Nitrophenol No A NA NA No A

3,3'-Dichlorobenzidine No A NA NA No A

3-Nitroaniline No A NA NA No A

4,6-Dinitro-2-miethylphcnol ___ Uncertainty B NA NA No C

4-Bromophenyl phenyl ether Uncertainty B NA NA No C

4-Chloro-3-rnethylphenol _____ Uncertainty 13 NA NA No A

4-Chloroaniline No A NA NA No AO 4-hilorophenyl phenyl ether No A NA NA No C

4-Met __ylpheno. No A NA NA No A
4_iranfn N_ _A NA_ _ - NA N o

4-Nitropanoln No A NA NA No A

Aenitrphtenol No A NA NA NoE

Acenaphthyene No A NA NA Yes F
Aeenaphthylene No~~~~- - A NA-NA-No -

Anthracene Uncertainty B NA NAYeE

Benzo(a)anthracene Uncertainty B NA NA YsE

Bcnzo(a)pyrene ___Uncertainty B NA NA YeE

Benzo(b)fluoranthcne ___ Uncertainty B NA NA Ye 

Benzo(g,h'i)perylene Uncertainty BNAAE

Benzo(k)fluoranthcne Uncertainty B N A.Ys 

bis(2-Chloroethoxy)mcthane No A NA NA Uncertainty B

bis(2-Chloroethyl) ether No AN AN 

his(2-Chloroisopropyl) ether No CN AN 

bis(2-Ethylhexyl) phthalate ___ Uncertainty BNAAE

Butyl benzyl plhthalate NoANAAE

Carbazole NoANAAE

Chiysene NoANAAE

Di-n-butyl plithalate _____Uncertainty B N AN 

Di-n-octyl phthalate No AN AN 

Dibenz(a,h)anthracene Uncertainty BNAAelE

Dibenzofuran Uncertainty BNAAE

Diethyl phthalate ___ No AN AN 

Dirnethyl phthalate No A NANA NNo

Fluoranthene- - -U ncertainty - -B , NYE
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TABLE 6-14, AUS-OA2P
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PAISI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Rationale Rationale COEC Rationale
(y ~ ) (yes/no) ___ ___ (yes/no) i______

Fluorene Uncertainty B NA NA 'Ys J E

Hexachlorobenzene Uncertainty B NA NA No A

I~lexachlorobutadiene Uncertainty B NA NA Uncertainty B
Hexachlorocyclopentadiene _______ Uncertainty B NA NA No A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ........... ..

HexachiloroethaopneaieeUncertainty B NA NA No A

Indeno(1,2,3-c,d)pyrene Uncertainty B NA NA - F

lsophorone No A NA NA No A
N-Nitroso-di-n-propylamin No-C--NA-..NA.N..

N-Nitroso-di-prenylamine No A NA NA No A -

Naphthalene No A NA NA No I- F

Pentachlorophenol Uncertainty_ B NA NA No A -

Phenanthrene Uncertainty B NA NA j E

Phenol No A NA NA No A

Pyrene No A NA I NA - ~e 
Metals and Inorganics _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

Aluminum 2 s <F--- NA NA UncertaintyI

Antimony N o A NA NA No F

Arsenic No F NA NA r~ es N j SEF

Barium No F NA NA No F

Beryllium Uncertainty B NA NA No F

Boron No A NA NA Ye 

Cadmium Uncertainty B NA NA No F

Calcium No F,H NA NA Uncertainty G,H

Chromium No A NA NA E e 

Cobalt Uncertainty B NA NA No F

Copper No A NA NA WhE 

Cyanide, Total NA NA NA NA NA NA

Iron E%~e"- NA NA ½ es 

Lead No A NA NA No F

Magnesium No F,H NA NA Uncertainty G,H

Manganese No A NA NA ---- <e.D

Mercury No A NA NA EYs 

Nickel No A NA NA No F

Potassium No FH NA NA Uncertainty G,Il

Selenium No A NA NA -Ee 

Silver Uncertainty B NA NA _ -We 

Sodium No F,H NA NA Uncertainty G__ H

Thallium Uncertainty B NA NA - No iF

Vanadium Uncertainty B NA NA No 1 F

Zinc No F NA j NA EYsq 

Explosives

l,3,5-Trinitrobenzene No NA_ NA Uncertainty- B

1,3-Dinitrobenzene No NA NA A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~___

,3Diitoenen N N N N 
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TABLE 6-14, AUS-OA2P

SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical COPEC _ COPEC _ _ COPEC Rationale

(yes/no) Rationale (yes/no) Rationale (yes/no) Rationale

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-Amino-4,6-Dinitrotoluene No A NA NA No A
2-Nitrotoluene (ONT) ____. _..._. ......No AA
2-Nitrotoluene (ONT) _ No _ A NA | NA _ No C

3-Nitrotoluene No A NA NA No C

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

Nitrobenzene = No A NA NA No A

Nitroglycerin No A NA NA No C

Pentaerythritol tetranitrate (PETN) No A NA NA No C
-wow -?.-- .. , _ . ~~~~~~~~~~~~~~~~~~~~. . ....,_... .. ._.. 

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.

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.

o - Chemical was detected, but no screening value was available.

* - Chemical was detected, but it is an essential nutrient.

I - If pH<5.5, 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.

URS Page 4 of 4



TABLE 6-15

AUS-OA2P - lop ARTILLERY PRIMER LOADING LINE
CHEMICALS DETECTED ABOVE SCREENING CRITERIA AND ABOVE REFUGE BACKGROUND

(WHERE APPLICABLE)

ADDITIONAL AND UNCHARACTERIZED SITES OU SI

Chemical Drum'~~~I Sol Sdiet Ground -Surface

Chemical Drum' I Soil Sediment ~~~~~IWater Water

VO CS _ _ _ _ _ _ _ _ _ _ _ _

1,1 ,2-Trichloroethane _____ NA H

1,1 -Dichloroethene NA H

1 ,2-Dichloroethane (EDC) _____ NA H

Chloroform NA H

Tetrachioroethylene (PCE) ______ H NA H

Trichioroethylene (TCB) H NA HI

Vinyl chloride __ _ _ _ _ _ _ _ _ _ NA H _ _ _ _ _

SVOCs ___

2-Methylnaphthalene E NA

Acenaphthene E NA

Anthracene E NA

Benzo(a)antliracene HE NA

Benzo(a)pyrene H,E NA

Benzo(b)fluoranthene H,E NA ____

Benzo(g,h,i)perylene _____ E NA _____

Benzo(k)fluoranthene E______NA____

bis(2-Ethylhexyl)phthalate ______ E NA _____

Butyl benzyl phthalate E NA

Carbazole ____ H,E NA

Chrysene ______ E NA

Dibenz(a,h)anithracene ______ H,E NA _____

Dibenzoftiran E__ __ _ NA _ _ _ _ _

Fluoranthene E NA

Fluorene __ _ _ _ _ E NA _ _ _ _ _

Indeno(1 ,2,3-c,d)pyrene E NA

Phenanthrene E NA

Pyrene E__ _ _ NA _ _ _ _

Metals

Aluminum ____ NA E

Antimony H NA ____

Arsenic H,E NA ____

Boron E NA

Cadmium ____ H NA

Chromium ____ _ H, E NA _ ___

Copper ______ NA

Iron B NA _ _ _ _ H,E

Mercury ____ H,E NA ____

Nickel H NA _ _ _ _ _ _ _ _ _

Selenium H,E NA _____

Silver H,E NA _____

Zinc _ _ _ _ H,E NA _ _ _ _

UJRS Page 1 of 2



TABLE 6-15
AUS-OA2P - IOP ARTILLERY PRIMER LOADING LINEO CHEMICALS DETECTED ABOVE SCREENING CRITERIA AND ABOVE REFUGE BACKGROUND

(WHERE APPLICABLE)

ADDITIONAL AND UNCHARACTERIZED SITES OU SI

. _I .Ground Surface
Chemical IDrum' Soil Sediment Water

Other Parameters
Nitrogen, Nitrate-Nitrite NA NA H NA

Phosphorus, Total (as P) NA NA H NA

Key:

DIrums were not present at this site.
NA = not analyzed
H human health screening criteria exceeded
E = ecological screening criteria exceeded

URS Page 2 of 2
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PHASE lRI 1993

BERYLLiuM :.859 ;rrhkl

\ ' \\ ~~~~~~~SITE 9 .

LEGEND:

fl S1\VOC SAMPLE LOCATION
SIT -1 GENERAL AREA OF COMPOSITE

c23 SAMPLE CONSISTING OF FIVE
SUBSAMPLES

GENERAL AREA OF COMPOSITE
5 .X~r X X f/ SITE 1 1 AA SAMPLE COLLECTED BY

ORINAND GERE 1988

POWER LINE

\ / \ , ,t~~~~~~~~~~~~~~~-- FENCE

PHASE I RI 1993
ACETONE 83

METHYL ETHYL KETONE 20 w BUILDING/STRUCTURE
- .: BENZO()ANThRACErI 250

RI 1988 \: BENZO(b)FLUORANTJ-ENE -.34:0 R
BIS(2-ETHYLHEXYL)PHTHALATE 540 BIS(2-ETHYLHEXYL)PHTHALATE 390 ROAD

N-NITROSODIMETHYLAMINE 270 CULVANTHERE4 90

\ / ~~~~~~~PYR ENE 51 0 'k' -CULVERT

\x \SURFACE FLOW DIRECTION

ANALYTE CONCENTRATION

PHASE I RI 1993 W GREATER THAN THE PLC/APLC
CRAB ORCHARD LAKE ACETONE 1280

\ERULWM 1 .O .vg/X

300 0 300 600 900

NOTES: SCALE IN FEET
(1) CONCENTRATIONS ARE IN gg/kg EXCEPT AS NOTED. S
(2) ALL 1988 RESULTSARE ESTIMATED. REFER TO DPRA DOCUMENT NO. Mu SITES go 10, AND 1 1

00018887. LETTER FROM RICHARD BOICE TO DICK RUELLE OF USFWS SUMMA OF PHA I
REGARDING CRAB ORCHARD LAKE RI/FS, DATED FEBRUARY 18,1987. ANALY OA ESE ULT

(3) SOURCE: WOODWARD CLYDE CONSULTANTS, 1996, REMEDIAL ANALYCAL RESULTS
INVESTIGATION REPORT - MISCELLANEOUS AREAS OPERABLE UNIT. CRAB DM0ME 2-89 O NO. 933-8168
ORTCHARD NATIONAL WILDLIFE REFUGE. MARION. ILLINOIS, FIGURE 5| W-C/CRABO A DMC - 2-28-95 NO. 3-2a

| W-C/CRAB ORCffARD RI/IL CHECKED SCAL AS SHOWN IDVN81

aI~~~~~~~~~~~~~~~~~~186 _6-2



PHASE I Rl 1993

METHYL ETHYL KETONEI 14 
ACETONE 52 Notes

. . . i\>\ ~~~~~~~~~~~~~~~~~~~~~~~~~Notes:I
(1) Concentrations are in jig/lg except as

RI _19 M!: noted.
-. .-. . T.tAL PC~s 5900<() (2) ND = Not detected above the detectionT6TAL' l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~imit

N -NITROSODIMETHYLAMINE| 262 (3) No PLCAPLC determined for Heptachior
Epoxide.

(4) All 1988 results are estimated. Refer to
RI 1988 / \ . ODPRA Document No. 00018887. Letter

from Richard Boie to Dick Ruelle of
USFWS regardinig Crab Orchard Lake

LEGEND: 1 1 : :-: RUFS, dated February 18,1987.
........ VCSMLLOTO/ ; < - : . (5) Source: Woodward Clyde Consultants,VOC SAMPLE LOCATION ........... 1996, Remedial Investi-gation Report -

Miscelaneus Areas Operable Unit, Crab
GENERAL AREA OF COMPOSITE
SAMPLE CONSISTING OF FNE

;2 SUBSAMPLES / / / 5 j~~~~~~~~~~~~~~~~elC l : : Illinois, Fbure 5-2.~~~~fiakFigre -2'- SUBSAMPLES .....

GENERAL AREA OF COMPOSITE
SAMPLE COLLECTED BY
O'BRIEN AND GERE 1958 8 PHASE I RI 1993

I I I I I / .1 l : _ _ ~~~METHYi ETHYL KETONE4
X SURFACE FLOW DIRECTION 2,4,6-TRINITROTOLUENE 380

LIZ BUILDING/STRUCTURE

) -( CULVERT

ROAD
PHASE I RI 1993

-c-- FENCE HEPTACHLOR EPOXIDE 4.4/ND

ANALYTE CONCENTRATION
GREATER HIAN THE PLC/APLC

100 0 100

SCALE IN FEET

7= | SITE 11A
W-C/CRAB ORCHARD RI/IL SUMMARY OF PHASE I

ANALYTICAL RESULTS|DRAW- CHO= -F&;;*D-V/G DATEl. j 2-28-95 I| AS SHOWN | 1 6E 93OWG . F 6-2b
DMC 5/( ASA SHOWN 8168164 38168 62



COSE1001+...02 N
ACETONE 83 ug/kg COSE21005

. . E:~METHYL ETHYL KETONE 20 ug/kq BIS(2-ETHYLHEXYL)PHTIHAIATE 69 ug/kgBENZO(o)ANTHRACENE 250 ug/kg 9
BENZOtb)FLUORANTHENE 340 ug/kg iCSC2

81S(2- )PHTHHEATE 390 ug/kg Ic C'-
2FLUORANTENE 690 ug/kg I C

t | PY~~~HEANTRENE |450 ug/kg C SO 21 _7 :fi/cs -

ME\ 51 -tI!kALMINUM 1570 u /1560 mg/kg SW2102 MANGANESE 160 u

COSE\\ S E 2 1006 \ 4 LEGEND:

(N S 10\ ICD) C OSE0900+...02 PHASE I SAMPLING LOCATIONS
(NCD) VOC SAMPLE LOCATION

COS021002 *
/\ \ iX (NCD) \ COS019"4 GENERAL AREA OF COMPOSITE

SAMPLE CONSISTING OF FIVE/C<3 cl S 01 2, 0 s; GRAB SAMPLES

PHASE If SAMPLING LOCATIONS
COSE1 +...04 COSE21003 TRICHLOROETHENNE /55 ug/ Q DISCRETE SEDIMENT SAMPLE LOCATION

MANGANESE | 850 mg/kg | \ 27 7 DISCRETE SOIL SAMPLE LOCATION

- \) OSSURFACE WATER SAMPLE LOCATION
BIS(2--ETHYLHEXYL)PHTHAYL)P~lH^ LATE | 66 /V UV/l | ( GENERAL LOCATION OF SOUD PHASE

u 15 MANGANESE 1620./NA mg/Kg TOXICITY SAMPLING AREA

COS E2 1002 OTHER FEATURESAr (NCD) N POWER LINE
~~~'0. r^; c ¢->1-y NOTES::-7 > < i -g (1) THE METAL CONCENTRATION FOR SOIL, SEDIMENT, AND SLUDGE

REPORTED ON THIS FIGURE ARE ONLY THOSE WHICH EXCEED _ ROAD
BACKGROUND. SEE BASELINE RISK ASSESSMENT FOR DETAILS

COSE21- .l/... C OF BACKGROUND. >-- CULVERT
ACETONE 100 /Uug/kg(2) NA = NOT ANALYZED
\ ACETOhlE 10 oa fiug/kg NCD = NO COMPOUNDS DETECTED IN THE SAMPLE

.ACENPHTHYLENE /U ugg U =NONDETECED N SURFACE FLOW DIRECTIONCRAB ORCHARD LAKE \ -ANTRACENE 11 /U ug/kg (3) ALL RESULTS ARE ESTIMATED. REFER TO DPRA DOCUMENT NO.
BENZO(a)ANTHRACENE 430 /100 ug/kg 00018887. LETTER FROM RICHARD BOICE TO DICK RUELLE OF

USFWS REGARDING CRAB ORCHARD LAKE RIIFS, DATEDBENZ~b)LUOANTENE 640/150 ug/kg FEBRUARY 18, 1987.
BEN(&gRYNE 6E3 /U5 ug/kg (3)SU WOODWARD CLYDE CONSULTANTS, 1996, REMEDIAL

BIS(2-ETHYLHM )PHTHALATE U/45 ugjkg INVESTIGATION REPORT - MISCELLANEOUS AREAS OPERABLE 300 0 300. _ . CHRYSENE 550/120 ug/kg UNIT CRAB ORCHARD NATIONAL WILDLIFE REFUGE, MARION. _swon.". .
FLUORANTHENE 9 10/240. ug/kg IWNQIS FIGURE i-. SCALE IN FEET

N-NfTROSO-bIO-N-PR6PYLAMINE U/350 ug/kg
-PHENANTHRENE 430 /100 ug/kg

PYRENE 540/140 ug/kg SI c I
MANGAESE 439 /495 mg/kg DEFECTED CONCENTRATIONS

aCU./P. = TPKM 2-28-95 933-8168
W-C/CRAB ORCHARD RI/IL 'O AS SHOWN

a) - XE MW , D9E 8168138 MM 6-2c



0-Sin Code 2tt Code~~~~~~~~~~~~~~~~~~Cd

semivolellie Oc~~anicTCompoAnds

AIJS-OA2P-O11 Un~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ts Result: Reference Result: Reference~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~nisIt 
eG,~ 

Sem~~~~~~~~~~~~~~~~~~~~~~volatilO Organ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~c Compounde~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~~~~~06.Cd
All $1005~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

l vc A

Explosives~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-JT 

MMsv

All Explos ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -AlesPls~

ALJS-OAZP-W05 Units Result Reference Result Reference Result Reference Result Reference~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~wt 
Rfrm. i 0

All i c o n .O 

A 1 - l V,0G 

All Exu/o~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~iOS LiD/KG Ni)~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~02-W 
GKGINI

~~~0&e~~~~~~antN ~~~~~~~~~e ~~~~~~ 41 US/KG 12j3Lt~~~~~~~~~~~~~~~~~~~~~~~~t~~~tf~~~~~ _________ ft lb ~~~~~~~~~~~~~~~~~~~~~~~~~~4--' 14~WNfU~KG 

2~/6O)Oas SNG 14'l <~l"t6U aihtiA /l~J~lt U/N 90pi/i Ig

Se ~ (Ail jt~ 6 l 4 i k I U / G f _ _ _ _ _ _ __ _ _ c i rp tfet ( R41 S/ S 1 0 t 5 *fs/i.i_ _ _ _ _

US/NO 7~~~~~~~~~~~~~~ ~~~~ ~ ~ ~ ~ ftzc/lU t~~~~~~~~~~~~~~~~li~~~~~~41t$ ~~~~~~~~~~o4~~~~~~~~4 USING 63 ~~~~~~~~~~~~~~~~~~~~ f~~~~~)fl _________~~~~~~~n 
oa F. mo.d

Cl) $9. /ZI~~iII$¼$ftrftw US/ifS 36 Cl, Y~~9 //~'V>'t vik~~~ 1l~/"$"'~ US/KG 630 ~ Su 
H

fll)At~~~~~~rltl~~~~tigi. r~~~~~~r-*4~~~~ 'I US/KG 46 tt,3Lt41yt~~~~~~~~~~~~~~~~ ~ ~ 3/ Z(N ~ ~ ~ ~~ ~ US/NC 130 i41t~~~~~~~~~~~//AU- ~~~~~ 115 _________~~~~IlnK

~~ 1. BASE TOPOGRAPHIC MAP PREPARED BY WALKER & ASSOCIATES, FROM 
____ _____~~~~~~~~~~~~~~~~~~~~~~~~~~~~- 0 -1 1 

Epl

All Exploalves US/KG ID NA~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~o 
J-lulNT

3. DTA QALIIERSFOR8NALTICA7RESLTSARE OT IDICTED.Esplt 

F

REFER TO QCSR FOR DATA QUALIFIERS.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~n
n 4. THE FOLLOWING COMPOUNDS ARE INCLUDED IN THE ANALYTE~~ ~~~~ ~~~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... .. C.pud

LIST FOR BOTH SVO~~s AND EXPLOSIVES: 2,4-DINITROTOLUENE, 2,6-

hi DINITROTOLUENE, AND NITROBENZENE. THESE COMPOUNDS MAY BE~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~P

REPORTED AS EITHER SVO~~~~~~~~~~~~~~~~~~~~~~~~~~~s OR EXPLOSIVES.~~~~~~~~~~~~~~~~~



AUS-OA2P-O3 Units Result:- Reference A -O2OO Unt Rel: Rerne
Metals 0-Coe ALS- P00 ui s ina tRereCoe 0-i oeA S02-I nt eut eeec

Metals Metls0 Cnodede
Aluminum MG/KG 6690 Aluminum MG/KG 11700 Metals MetsAU- 2PW 1 nts Rul: efrce0 in Cd
Arsenic MG/KG 7,7 h1,h5,h7 ~ G/KG 13 .9 ~ n~~Auiu GK 60_____Auiu GKG 70 ____ -i oe Auiu GK 20Mtl
Barium MG/KG 87.4 liS Barium MG/KG 71.2 Antimony MG/I(G1 0.38 h5 ArsncM/G 39 hh.7 Meas_______ AuimjM KG 60Calcium MG/KG liSSO Arsenic MG/KG 9.8 eI9th,1n7 Barium MG/KG 75.1 . AuimMGK 820ntoyM/G 04 SAtmnyGKG 76hCalcium MG/KG 2090 erlumM/G 04 _____ AencM/G- 2> ''___ 157bJ0it203.Chromium MG/KG 10.3 eibS Chromium MG/KG 115.4 0ci 1 Barium MG/l(G 56,4 07iL___ llihY BruMGK84h BaumG/G 3

Chromium Cadmium MG1KG CamumM/K .3 i0 GKG32 _mrlmMGK 8. h acimMGK 31 I ~J~~ 3 1 'MGK 95'i.i~ L~
CoaloG/GbaCoprtG/G1MG/bKCliuGM/G 780bI~lcumM/KC21opper__ ad uMG/G 0.1INChomu M/G124ll, Cliu G/G 300hGopper MG/KG 6.5 ________ Lead KG 25200 ~ Chromium MKG 1803 ol Calcroium 53___3_______

__________ ~ K~K '~tl/j~ ______ ______________ M/KG 9.5 eI~h5 Cacium MG/KG 16400hi Copper MG/l(G 11.8ibI ChromiumMG/KG 14.5 elliIron MG/KG 1 ______________flr~p ' ___MG/KG 115.4 Chomiar MG/KG 6,7 CoatelM_ CrmumM/( 3 iS IonM/G 180e oat GK 51______copper MG1MgesuKM/GG70 I IonM/K 340ciCpprMGK 68______ obl M/G .J ______ La M/GM98 __/KG__ M/K 6Lead MG/KG _______el Le angns MGIKG, 246 c ppead MG/KG 14. 7____ ~ IronM/G 110 CpeM/G 13I MaesuM/K 270I 260
Magnesium MG/KG 1510 ____GIKG_270_DI Magnesu MG/KG 14000 el LdMGK 128IoM/G 170al anneeGKG 51c LadGKG 6.

Nickel MG/KG 10.6 hS ___ MG1KG 0.7 h5 _' TAU _

Nicker(uliae MG/K1 .5Vndu GK 17Vndu GKG 18.8 ______ Potassium MG/KG 546hlim GK .1 __7____ Slnum &G 09
Vanadium MG_/KG 282. _ ___ S~erlaenium r VnaiuMM/K 479G__GrayVaadumMGKG 20. VnaiuPM/Kt2.6ssium____ . M/K12.6 2,M

Zinc MG/KG 34,1~~~~~~~~~~~~~~~~~~~~~~~~~oasim GK 5 e M/G

- 2mc MG1KG 43.3 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~rrit.~ GKG62IIP7)~ki 

Aluminum VanaGd 771 MOIKG CodeV
Arsenic MG/KG 8.4 hI ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~GIh 0, uh7G1G

Barium MG/G 84.7 1, AlumriPum meG/rG 5360Zinc MGJKG 34.11 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Atmn M/G03

CAlcenum MG/KG 32A hih57 -.-. AencM/G 1 ehhS7
Chroium MG/K 81.7 l~S BaimM G 6.CpeMGK 101Calcium MG/KG 7790 hII

Iron MG/KG 14600 eli
Lead MG/KG 17.9 ChoimM/G 1. lh

Copper MGK .Magnesium MG/KG 2770 bli
Manganese MG/KG 242 el _______ M/G 160c
Nickel MGK . ,

Potassium MG/KG 819 blI
Selenium MG/KG 0.7 e5.hO MnaeeG/G 37EU: sty i{ M/KG 0. yU tThallium MG/KG 0,17 ______

Vanadium MG/KG 21 3 
,Zinc MG/KG 402 C SeeimM/G 05a S

Vy anadium M/G 16 ____

AUJS-OAP-020O Units Result: Reeec

0-Sin Code 

Aluminum MG/KG 7890 ASO P-O Unt Reu: Rernc
Arsenic M/G 1. elhhSh 0-In Cd

AUJS-0DA2P-12 Units Result Reference Barium MG/KG 73.7
0-Gitn Code Boron MG/KG 2.5 el OL luiu M/G 10 ______

Metals Calcium MG/KG 2650 LI Z. z _ _ 1? 4~
Aluminum MG/KG 9530 Chromium MG/KG 11.3 el,h5 TALSlS

A~~iimtt4si -M-G/KG -32 rl 4 ! Cobalt MG/KG 5.9 Cacu
Barium MG/KG 139 liS Copper MG/KG 10.8 _____ Chromium M/G 19 I

Calcium MG/KG 1960 Lead MG/KG 16.5. l6 i i,~Z M/G 270S'i2V.
Chromium MG/KG i6 elohS Magnesium MG/KG 1920 hi ,ILedM/G 1.
Cobalt MGKG 10.2 Manganese MGKG -- l503 el 
Copper MG/lKG 22.7 hI Nickel MG/KG 9.1 hS IIMnaeeG/G 19_ ____

_____ I/I "i220300 MGIKG 0.Lead MG/KG 39.9 DI Vanadium MG/KG 26.3 .
Magnesium MGIKG 1 23801 hI Zinc MG/K 57.1 hI PoastmM/G 5
Manganese MG/KGI 417 el SeeimM/G 12c 
Niclkel MG/KG 48.6 liS 4 I . M/G 23 fIA
PotassIum MG/KG 534 __________ThlimM/G 01
W C"Ile"I _MG/KG 29 t$, 4 t. Vndu29 _____

Vanadium MG/KG 29 MKG 4.
Zinc MG/KG 86.1 h

AUS-OA2P-007 Units Reut eeec

AULS-OAZP-01O1 UnitsI Result: Reference 
Metals ~~0-6 In Code AlmnmM/G 70

Metals it ii~~~~~~~~~~~~~~l~~g7J~~~~~~~~~P c:.~~~~~~~ MG/KG 1.6i t:t U
Aluminum MG/KG 1 58701 AsncM/G1 ellhS7
Arsenic MG/KG I 10.91 el,hl,h5,h7 BaimM/G8 ,
Barium MG/KG 73.9 M/G 13% ¶l1I
Calcium MG/KG 45300 61 ClimM/G 000h
Chromium MG/KG 12.6 lsi _____ 66i t
Cobalt MG/KG 6A4 , CprMGK136
Copper MG/KG 10.1 M/G 100i
Iron MGK 15800 el Lead M/G 2.
Lead MG/KG 12.7 /MgeimGKG 35
Magnesium MG/KG 28300 - hi AUS-OZp-OO81 Units Reut: Rfrence 2 4 ..
Nickel MG/K 10 hO Metals Poasu G/G 65b
Potassium MG/KG 609 _____ Aluminum MG/KG 6990 
Selenium MGK ,7 0 O lj __
Vanadium MG/KG 18,6. ____ Barium MG/KG 80 7 hiS S rMGK 0.9I
Zinc MG/KG 35.5 Calcium MG/KG 2100 ,. 12 

I 0-Gin Code Mageium MG/KG 1870 hI 0-elm
Metals ____________Cobalt__

Copper MGIKG 13 DI ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~luiu G/G67
ArSeni MG/KG 8. hefe5,h7 Potassu MG/KG 8475 hI TMG G 13 tlIi

Barum G/K 40 ItISoe ansum17 l

CAduminum MG/KG 0.03 CaliumMGKG 55

Chrmium MG/KG 12.5 elh5 h
Cbaltu MG/KGt 6.6m MG/

MG1KGMG/KQ 1.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ a ~~~~~~~~MGK 70Ioron MG/KG 2400 el LandMGnKu22.
Leadmu MG/KG 4905 MgeimM/G 26
Magneium MG/KG 21070 hi MangnesaMGKGm85M_____K___Manganese MG/KG 295 ci ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ MG/KG 0.07 ~~~~~~~~~~~~~~~~~~1 U'ikQi-mf m _MGlG

Cobalt MG/KG 6.6 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~kl GK .NCkpel MG/KG -147, hOl K oasu GK 1 ____

Potassium MG/KG 573 seeim06
Vanadium MG/KG 21.7 VaaimM/G 2.

AUS-OAP0 4UisReut eeec
0-In Code USO2-O Unt ReutRfrnc

Metals 
0Gn CodAluminum M/G 50
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SECTIONSEVEN Area 2R (AUS-02Ri

Area 2R is a railroad spur that was part of the Illinois Ordnance Plant (IOP) and has been used
by later industrial tenants. The site is located approximately 0.5 miles south of Old Highway 13
and 0.9 miles east of Wolf Creek Road. The location of Area 2R (AUS-OA2R) is shown in
Figure 3-1, along with the other sites in Area 2. Area 2R is located just northeast of the rest of
Area 2 but is considered a part of Area 2 for this report. Unlike the designations for the other
Area 2 sites, which were derived from IOP usage and are currently in use by industrial tenants,
the "Area 2R" designation was made for this Additional and Uncharacterized Sites Operable
Unit (AUS OU) investigation.

AUS Original Site Designations

AUS-OA2R is Site AUS-0083 on the 1997-1999 United States Fish & Wildlife Service
(USFWS) AUS OU list. It was renamed to be consistent with current Area 2 AUS OU site
designations.

7.1 HISTORIC SEARCH INFORMATION

7.1.1 Site Description

Area 2R currently consists of two storage areas, a railroad spur and a loading dock. The railroad
enters the site from the north (across Old Route 13) and dead ends north of Post Oak Road.
There were originally two rail spurs (both located on the west side of the main line) and one
main line constructed in this area as a part of the IOP. Both spurs were located west of the main
line (Figure 7-1). The main line and the east spur are no longer present. The west spur is still on
site.

7.1.2 Operational History and Waste Characteristics

This area was originally built and used by the Sherwin Williams Defense Corporation under
contract with the War Department, (SWDC/War Department), as part of the lOP, which operated
from 1942 to 1945. The USFWS too over operation of the railroads when the Refuge was
established; the Refuge terminated railroad operations in 1976.1 Lease documents indicate Olin
began using this railroad spur in 1995;2 however, a 1992 Refuge narrative report3 indicates Olin
began renovating the railroad spur in 1992 without prior approval from the Refuge. Olin initiated
vegetation control and the staging of rail cars. This work resulted in adverse effects on Killdeer
nesting and on the Loggerhead shrike perching habitat. Olin ceased renovation until after the
nesting season when they were issued a Special Use Permit allowing them to use the area. Olin's
ordnance manufacturing division was spun off to Primex Technologies, Inc. (Primex) at the end

' DPRA Document No. 00009433. National Wildlife Refuge System, Fish and Wildlife Service, U.S. Department of
the Interior, Crab Orchard National Wildlife Refuge. Carterville, Illinois, Annual Narrative Report, Calendar Year
1976, Page 5.
2 DPRA Document No. 00007505. Attachment No. I to "Special Amendment No. 13 to Building Lease Contract
No. 14-16-0003-81-528f Olin Corporation, dated December 31, 1995.
3DPRA Document No. 00016084. U.S. Department of the Interior, Fish and Wildlife Service, Crab Orchard
National Wildlife Refuge Annual Narrative Report, Calendar Year 1992, Page 54.
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SECTIONSEVEN Area 21 (ANS-DRl

of 1996.4 In January 2001, General Dynamics Corporation acquired Primex. Primex became a

wholly owned subsidiary of General Dynamics and changed its name to General Dynamics

Ordnance and Tactical Systems, Inc. (hereafter referred to as GDO&TS).NX6 GDO&TS, the Area
2 tenant, currently uses the railroad spur. It is assumed that any of the tenants in Area 2 may

have used the rail lines and loading docks in Area 2R. Table 7-1 is a list of Area 2

operators/lessees.

Historical aerial photographs revealed nine buildings, several sheds, two rail spurs and one main

line, and open storage of coal and crates/containers in Area 2R in 1943.7 In the southwest corner

of the site (south of Post Oak Road and west of Stringtown Road), a linear excavation with an

access road leading to it was also observed in the 1943 aerial photograph. The excavation

appeared to contain liquid, and there also appeared to be a horizontal tank just to the south of the

excavation.9 Two buildings and an open storage area of dark-toned waste materials were along
the main line in 1943.10 These materials and buildings were removed by 1951.11 The remainder

of this rail yard was also dismantled by 1951; however, the linear excavation was still present on
site.'2 This excavation was gone and the area had re-vegetated by 1960.13

4DPRA Document No. 00007524. Building and Igloo Lease, Contract No. 14-16-0003-96-579 by and between U.S.

Fish and Wildlife Service and PRIMEX Technologies, Inc., 8820 Route 148, Marion, Illinois 62959, Page 10.

5 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.
6 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.

7Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional and

Uncharacterized Sites (AUS) Operable Unit. Crab Orchard National Wildlife Refuge (CONWR) Marion, Illinois,

Volume 1: TEXT, Page 3-7, and Volume 11: MAPS, Page B. The Entech reports analyze historic aerial overflight

photographs of industrial areas at the Refuge, from 1943 to 1993 (except in Area 2, which was analyzed from 1960-

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).
8 Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional and

Uncharacterized Sites (AUS) Operable Unit. Crab Orchard National Wildlife Refuge (CON WR) Marion, Illinois,

Volume I: TEXT, Page 3-7.
9 Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional and

Uncharacterized Sites (AUS) Operable Unit, Crab Orchard National Wildlife Refuge (CONWR) Marion, Illinois,

Volume I: TEXT, Page 3-7.
t0 Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional

and Uncharacterized Sites (AUS) Operable Unit, Crab Orchard National Wildlife Refuge (CONWER) Marion,

Illinois, Volume I: TEXT, Page 3-7.
" Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional

and Uncharacterized Sites (AUStOperable Unit- Crab Orchard National Wildlife Refuge (CONWR) Marion,

Illinois, Volume I: TEXT, Page 3-7.
12 Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional

and Uncharacterized Sites (AUS) Operable Unit, Crab Orchard National Wildlife Refuge (CONWR) Marion,

Illinois, Volume I: TEXT, Page 3-7.
13 Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional

and Uncharacterized Sites (AUS) Operable Unit. Crab Orchard National Wildlife Refuge (CONWR) Marion,

Illinois, Volume I: TEXT, Page 3-7.
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It appears that the Straitline Freight Co. may have occupied Area 2R in at least 1950, for
trucking.' 4 A Refuge map places them in the vicinity of Area 2R at that time.1 5

Also in 1960, there were several piles of earthen material on this site.16 By 1965, various stored
materials covered the portion of the site between the easternmost and westernmost rail spurs.17

These materials were still present in 1971, along with a new building on the southern portion of
the site.18 In 1976, E. T. Simonds occupied AUS-OA2R for storage.' 9'20 The stored materials
were removed from the site by 1980 and a string of rail cars were visible on the westernmost
spur at this time.2 1

A possible disposal area containing various materials, including light-toned earthen materials,
was noted in northernmost part of the area in the 1980 aerial photograph just south of the
convergence of the center and western rail lines. These materials were removed by 1993.

7.1.3 Area 2R Previous Sampling Results

USEPA Sampling, 1998

In 1998, the United States Environmental Protection Agency (USEPA) collected two soil
samples (83-01 and 83-02) from the original site AUS-0083. Sample locations are shown in
Figures 7-1, 7-2, and 7-3. The samples were tested for semivolatile organic compounds and
metals. The results for all detected constituents are listed in Table 7-IA. The following semi-
volatile organic compounds (SVOCs) were detected at the site above either USEPA Soil
Screening Levels (SSLs) and/or Canadian Soil Quality Guidelines (CSOQGs):
benzo[a]anthracene (2.9 milligrams per kilogram (mg/kg)), benzo[a]pyrene (3.4 mg/kg),
benzo[b]fluoranthene (6.5 mg/kg), indeno[1,2,3-cd]pyrene (2.5 mg/kg), dibenz[ah]anthracene
(1.5 mg/kg), naphthalene (2.0 mg/kg), and benzo[k]fluoranthene (6.5 mg/kg). Mercury (0.11

14 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.

1 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 Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional
and Uncharacterized Sites (AUS) Operable Unit. Crab Orchard National Wildlife Refuge (CONWR) Marion.
Illinois, Volume 1: TEXT, Page 3-7.
17 Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional
and Uncharacterized Sites (AUS) Operable Unit, Crab Orchard National Wildlife Refuge (CONWR) Marion.
Illinois, Volume I: TEXT, Page 3-7.
18 Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional
and Uncharacterized Sites (AUS) Operable Unit. Crab Orchard National Wildlife Refuge (CONWR) Marion,
Illinois, Volume 1: TEXT, Page 3-7, and Volume II: MAPS, Page B.
19 DPRA Document No. 00006406. Attachment "C", Land, Dated November 8, 1976. Identifies several companies
at CONWR.
20 DPRA Document No. 00006409. Special Area Designations Map associated with Attachment "C", Land, Dated
November 8, 1976. Identifies several companies at CONWR.
21 Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional
and Uncharacterized Sites (AUS) Operable Unit, Crab Orchard National Wildlife Refuige (CONWR) Marion,
Illinois, Volume 1: TEXT, Page 3-7.

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 7-3



SECTIONSEVEN Area 21 RUIS-OA2I
22

mg/kg) exceeded USEPA SSL and Refuge background level. Zinc (170 mg/kg) exceeded New
Dutchlist Soil Optimum Levels (DSOLs) and Refuge background level.

7.1.4 Observations During Site Visit

The concrete loading dock and the west rail spur were present at the time of the site visit in the
spring of 1999. Part of the site was grass-covered and part was covered with gravel. To the
south of the loading dock was a fenced, open storage area that was used by Primex, the Area 2
tenant at the time of the site visit. According to USFWS personnel, Primex stored ordnance
scrap on the concrete within this fenced area.23 There was also an equipment storage area north
of the loading dock.

7.1.5 Recommendations Based On Preliminary Assessment

Site AUS-OA2R was included in the Site Investigation (SI) based on exceedances of the
Preliminary Assessment (PA) screening criteria in the USEPA 1998 samples.

7.2 SITE INVESTIGATION INFORMATION

URS conducted an SI at AUS-OA2R on April 18 and May 2, 2000. The rationale for sample
locations, media, and analytes was not included in the FSP for the AUS OU PA/SI, since sample
locations at this site were added after the FSP had been completed. Since the time the FSP was
prepared, additional information has become available, and the historic discussion (Section 7.1)
includes that information.

AUS OU SI sample locations are shown on Figures 7-1, 7-2, and 7-3. Survey coordinates for all
sample locations in Area 2R are found in Table 7-2. Matrices sampled at each location are
shown in Table 7-3. All samples were soil except for one water sample taken from a test pit
(trench water).

7.2.1 Field Investigation

The following areas of concern were investigated during the SI.

Existing and Former Rail Lines

Sample OA2R-004 was located along the existing (west) rail spur, next to the loading dock.
Samples OA2R-002 and OA2R-003 were located along the former (east) rail spur. Sample
OA2R-005 was located just to the west of the former main line, in the area of dark-toned waste
materials observed in the 1943 aerial photograph. Because there are no present-day features
associated with this area of dark-toned waste materials, this sample was located using
coordinates obtained from historical aerial photographs.2 4

22 See Table 1-1 1 of this report for Refuge background soil values used for the PA.
23 Elaine L. Moore, USFWS, September 19, 2001.
24 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 loP buildings that are still

U P S This Final PA/ST Report is identical to the "Draft-Final" Report issued in September 2001. 7-4



SECTIONSEVEN Area 21 AuS-oazRi
Former Linear Excavation in Area 2R

In 1943, a linear excavation with an access road leading up to it was observed in Area 2R. There
was a possible horizontal tank located to the south of this excavation. Test pit OA2R-001 was
located in the area of this former linear excavation. Because there are no present-day features
associated with this linear excavation, this sample was located using coordinates obtained from
historical aerial photographs.

7.2.2 Field Results

7.2.2.1 Site Conditions

7.2.2.1.1 Geologic Conditions

One test pit was excavated in Area 2R at the location shown in Figure 7-1. This test pit log
indicates that loess (silt with trace clay) was encountered from the ground surface to the bottom
of the test pit at 10 feet (ft) below ground surface (bgs).

7.2.2.1.2 Hydrogeologic Conditions

No monitoring wells were installed in Area 2R. Groundwater was encountered at approximately
1.5 ft bgs in the one test pit installed at the site.

7.2.2.1.3 Hydrologic Conditions

There do not appear to be any drainage ditches located in the area of the former rail spurs, and no
ponded areas were noted during the site reconnaissance.

7.2.2.2 Chemical Results

The sample analytical results are summarized in the following tables:

• Table 7-4 -- soil samples results, and
* Table 7-5 -- trench water results.

These tables list all the chemicals detected in Area 2R 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 7-1 -- organic results for soil samples,
* Figure 7-2 -- inorganic results for soil samples, and
* Figure 7-3 -- results for trench water samples.

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.

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 7-5
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7.3 SCREENING RISK ASSESSMENT

Results of the risk screening are presented in Tables 7-6 through 7-8 as follows:

* Table 7-6--human health risk screening for soils,
* Table 7-7--human health risk screening for trench water, and
* Table 7-8--ecological risk screening for soils.

Each table lists the maximum detected concentration for each constituent analyzed at AUS-
OA2R. 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 7-1 through 7-3, 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 7-9 (human health risk) and 7-10 (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 7-9) and COPECs (Table 7-10) are shaded in the tables.

7.3.1 Human Health Risk

7.3.1.1 Soil

Human health screening results for soil and drum samples are presented in Table 7-6.

For carcinogens, a cancer risk was calculated using the USEPA Region 9 Industrial Soil
Preliminary Remediation Goals (PRGs) as screening values. Calculating a ratio of the maximum
detected concentrations, or the maximum reporting limits, to their appropriate screening values
derived the cancer risk. These ratios were then multiplied by 1 x 10- . In addition, ratios were

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 7-6



SECTION SEVEN Area 21 IAUS-OA2Ri
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.

7.3.1.2 Trench Water

Human health screening results for water from the test pit (trench water) are presented in Table
7-7. The maximum groundwater concentrations from AUS-OA2R were screened against
maximum contaminant levels (MCLs) and Illinois Class I groundwater standards. These values
are very conservative since the trench water sample has a high suspended solids content
compared to groundwater.

7.3.2 Ecological Risk

7.3.2.1 Soil

Ecological screening results for soil samples are presented in Table 7-8. Soil screening
concentrations for direct exposures were developed using toxicity reference values (TRVs)
derived from several sources, including the following:

* USEPA (2000)25
* Environment Canada (1995)26
* Talmage et al. (1999)27
* Efroymson et al. (1 997a, 1997b)28

* CCME (1999)29
MHSPE (1994)3°
Other sources

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

25 USEPA. 2000. Ecological Soil Screening Level Guidance (Draft). USEPA Office of Emergency and Remedial
Response, Washington, DC.
26 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.
27 Talmage, S.5., 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.
28 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. 1997b. 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-126/R2.
29 Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.
30 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.

U PS This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 7-7



SECTIONSEVEN Area 21 IAUS-0A2R3
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 (Kow), 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)31 used a log Kl(w 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.

7.4 SCIENTIFIC MANAGEMENT DECISION POINT

A Remedial Investigation (RI) is recommended for Site AUS-OA2R, 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 7-9; and on the COPEC list,
Table 7-10. COPCs in this category include arsenic, chromium, and selenium in soil. COPECs
coded with "D' on Table 7-10 include arsenic, chromium, manganese and selenium 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 7-1 1.

Note that a number of the human heath COPCs exceed migration to groundwater screening
criteria. Groundwater has not been investigated at this site, and based on these data, should be
considered in the RI. 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.

31 USEPA 1991. Assessment and Control of Bioconcentratable Contaminants in Surface Waters (Draft). US
Environmental Protection Agency Office of Research and Development, Washington, D.C.

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 7-8
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TABLE 7-1
AREA 2 OPERATORS/LESSEES

Operator/Lessee Area Years of OperationsOperation Operations

Central Technologies, Inc. Area 2B 1963-1970 Manufacturing of pyrotechnics and
explosives

E-Bee Business Systems Co. Area 2B 1949-1953 Manufacturing office supplies

E.T. Simonds Area 2R 1976 Unspecified storage

Job Corps Area 2F Unknown Auto mechanic work; gymnasium

Olin/Primex/GDO&TS Areas 2B, 2D, 2F, 2P 1957-Present Research, development and
and 2R (not in all manufacturing of explosives

locations at all times)

Ordill Foundry & Mfg. Co. (sold Area 2F 1947-1953 Manufacturing iron castings
to Wood Corporation in 1953)

Sherwin Williams Defense Areas 28, 2D, 2F, 2P 1942-1945 Booster, detonator, fuse and artillery
Corporation/War Department and 2R primer loading lines

Straitline Freight Co. Area 2R? 1950 Trucking

Universal Match Corporation Areas 2B, 2D and 2F 2D: 1953-1962 Testing and manufacturing of primary

2F: 1959-1961 and secondary explosives

U.S. Fish and Wildlife Service Area 2B 1948-1956 Refuge division office/storage of grain

Sheet I of 1

References for this information is found in the associated text in Sections 3 through 7.

U R S This Final PA/ST Report is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 7-1A
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Sample ID Constituent Result
_. ________________________ _ . .(m g/kg)

83-01 2-Methylnaphthalene 2.0J
Benzo[aJanthracene 0.53J
Benzo[b]fluoranthene 0.85J
Chrysene 0.75J
Dibenzofuran 1.2J
Fluoranthene 0.83J
Naphthalene 0.79J
Phenanthrene 2.4
Pyrene 0.64J
Aluminum 3,000
Barium 36
Beryllium 0.7
Calcium 54,000
Chromium 13
Cobalt 5.2
Copper 11
Iron 8,400
Lead 29
Magnesium 8,600
Manganese 160
Mercury 0.04
Nickel _15
Potassium 880
Silver 1.5
Sodium 730
Vanadium 1 4
Zinc 97

83-02 2-Methylnaphthalene 3.8
Acenaphthene 0.8J
Acenaphthylene 1.1J
Anthracene 0.74J, 1.4J
Benzo[a]anthracene 2.9, 1.21
Benzo[a]pyrene 3.4, 1.8J
Benzo[b]fluoranthene 6.5, 6.5J
Benzo[g,hi]perylene 0.78J, 1.01
Benzo[k]fluoranthene 2.0J, 6.5J
Chrysene 3.6, 1.5J
Dibenz[a,h]anthracene 1 .5J
Dibenzofuran 1.7J
Fluoranthene 4.1, 1.81
Indeno[ 1,2,3-c,d]pyrene 1.1J, 2.5J
Naphthalene 2.0J
Phenanthrene 4.3, 1.0J
Pyrene 3.6, 2.3J
Aluminum 2,100
Barium 38
Beryllium 0.5
Calcium 71,000

Sheet 1 of 2
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TABLE 7-1 A
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

ResultSample ID Constituent (mg/kg)

83-02 Chromium 13
Cobalt 4.2
Copper __ 9.8
Iron 13,000
Lead 62
Magnesium 23,000
Manganese 230
Mercury 0.11
Nickel 8.5
Potassium 560
Silver 1.6
Sodium 630
Vanadium 12
Zinc 170:

Sheet 2 of 2

mg/kg milligrams per kilogram
J - Estimated
Note: When two results are shown for one constituent, the first result is the
semivolatile organics analysis data, and the second result is the polyaromatic
hydrocarbons analysis data.

UVAS This Final PA/SI Report is identical to the "Drafl-Final" Report issued in September 2001.
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TABLE 7-2
SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-OA2R

Sample Ground Surface Top of Casing
Location Northing Easting Elevation Elevation Comments

OA2R-001 388118.5 778225.3 436.72 NA

OA2R-002 389089.0 778838.1 436.08 NA
OA2R-003 388702.7 778803.2 438.56 NA

OA2R-004 389360.9 778586.3 440.35 NA _ ._ . .

OA2R-005 388573.1 779028.2 431.12 NA
Sheet 1 of 1

NA = Not Applicable

U R S This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 7-30 MATRICES SAMPLED AT EACH SAMPLE LOCATION AT AUS-OA2R

Soil Trench Water
AUS-OA2R-OO1 AUS-OA2R-OO1'

AUS-OA2R-002

AUS-OA2R-003

AUS-OA2R-004

AUS-OA2R-005

Sheet I of I

This sample was originally designated as groundwater ("GW"),
but is actually a trench water sample.

0

U 1IS hIis Final PA/SI Report is identical to the "Drafi-Final" Report issued in September 2001.
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TABLE 7-4
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections Range of Detections

Semivolatile Organic Compounds
I -Methylnaphthalene 4/4 240 ug/kg to 2,400 ug/kg

2-Methylnaphthalene 4/4 830 ug/kg to 7,200 ug/kg

Acenaphthylene 4/4 130 ug/kg to 4,500 ug/kg

Anthracene 3/4 130 ug/kg to 340 ug/kg

Benzo(a)anthracene 4/4 86 ug/kg to 1,900 ug/kg

Benzo(a)pyrene 4/4 100 ug/kg to 2,600 ug/kg

Benzo(b)fluoranthene 4/4 180 ug/kg to 3,500 ug/kg

Benzo(g,h,i)perylene 4/4 i 10 ug/kg to 1,400 ug/kg

Benzo(k)fluoranthene 4/4 75 ug/kg to 1,600 ug/kg

Chrysene 4/4 220 ug/kg to 3,200 mg/kg

Dibenz(a,h)anthracene 4/4 12 ug/kg to 320 ug/kg

Fluoranthene 4/4 270 ug/kg to 3,500 ug/kg

Fluorene 2/4 17 ug/kg to 110 ug/kg

Indeno(1,2,3-c,d)pyrene 4/4 53 ug/kg to 1,700 ug/kg

Naphthalene 4/4 230 ug/kg to 3,600 ug/kg

Phenanthrene 4/4 230 ug/kg to 1,400 ug/kg

Pyrene 4/4 190 ug/kg to 3,500 ug/kg

Metals
Aluminum 6/6 3,450 mg/kg to 10,700 mg/kg

Antimony 4/6 0.47 mg/kg to 1.1 mg/kg

Arsenic 6/6 5.3 mg/kg to 12.8 mg/kg

Barium 6/6 53.4 mg/kg to 337 mg/kg

Beryllium 6/6 0.28 mg/kg to 0.97mg/kg

Boron 5/6 1.9 mg/kg to 59.6 mg/kg

Cadmium 6/6 0.62 mg/kg to 1.6 mg/kg

Calcium 6/6 2,080 mg/kg to 76,400 ug/kg

Chromium, Total 6/6 11.3 mg/kg to 19 mg/kg

Cobalt 5/6 6 mg/kg to 29.5 mg/kg

Copper 6/6 13.1 mg/kg to 156 mg/kg

Iron 6/6 17,900 mg/kg to 33,900 mg/kg

Lead 6/6 12.1 mg/kg to 101 mg/kg

Magnesium 6/6 1,360 mg/kg to 36,800 mg/kg

Manganese 6/6 261 mg/kg to 747 mg/kg

Mercury 4/6 0.028 mg/kg to 0.055 mg/kg

Nickel 6/6 14.2 mg/kg to 30.7 mg/kg

Potassium 6/6 295 mg/kg to 705 mg/kg

Selenium 1/6 0.49 mg/kg

Silver 1/6 0.73 mg/kg

Sodium 6/6 75.8 mg/kg to 543 mg/kg

Sheet I of 2
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TABLE 7-4

SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections Range of Detections

Thallium. 1/6 0.76 mg/kg
Vanadium _ 6/6 12.7 mg/kg to 34.5 mg/kg
Zinc 6/6 22.3 mg/kg to 634 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 arc
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 5/20/01

URS This Final PA/SI Repon is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 7-5
TRENCH WATER SAMPLE ANALYTICAL RESULTS SUMMARY

Constituents Number of Detections Range of Detections

Metals
Aluminum 1/1 ll1,000 ug/L
Arsenic 1/1 18.4 ug/L
Barium 1/1 2,510 ug/L
Beryllium 1/1 10.9 ug/L
Cadmium 1/1 4.9 ug/L
Calcium 1/1 283,000 ug/L
Chromium, Total 1/1 Il lug/L
Cobalt 1/1 68.8 ug/L
Copper 1/1 80.5 ug/L
Iron 1/1 84,200 ug/L
Lead 1/1 99.4 ug/L
Magnesium 1/1 61,700 ug/L
Manganese 1/1 4,180 ug/L
Mercury 1/1 I ug/L
Nickel 1/1 142 ug/L
Potassium 1/1 8,630 ug/L
Selenium 1/1 3.6 ug/L
Sodium 1/1 45,000 ug/L
Vanadium 1/1 169 ug/L
Zinc 1/1 432 ug/L

Sheet I of I
ug/L = micrograms per Liter

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).

URS Thi Final PA/Si Report is identical to the "Draft-Final" Report issued in September 2001



TABLE 7-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2R (AUS-OA2R)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

x RBRatio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Concentration (or Based on USEPA Region9 (orMaxRU toMigration

CAS Number Chemical Max Reporting Qualifier Units Mnax RU) to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria

Limit (RL) Background (SOI) Soil PRG for Toxins (DAF-1)
Carcinogens

Volatile Organic Compounds
71-55-6 1,1,I-Trichloroethane 5 U UG/KG 1.50E-06 5.00E-02

79-34-5 1,1 ,2,2-Tetrachloroethane 5 U UG/KG 5.57E-09 1.28E-06 2.50E+01

79-00-5 II ,2-Trichloroethane 5 U UGIKG 2.6313-09 3.29E-05 5.56E+00

75-34-3 1,1 -Dichloroethane 5 U UG/KG 2.431E-06 5.00E-03

75-35-4 1,1-Dichloroethene 5 U UG/KG 4.21 E-08 7.42E-05 1.6713100

107-06-2 1 ,2-Dichloroethane (EDC) 5 U UGIKG 6.5413-09 1.42E-04 5.001E+00

540-59-0 1,2-Dichloroethene (total) 5 U UG/KG 3.39E-05 2.50E-01

78-87-5 1,2-Dichloropropane 5 U UG/KG 6.51 E-09 2.35E-04 5.00E1+00

78-93-3 2-Bulanone (MEK) I I U UG/KG 3.9713-07

591-78-6 2-Hexanone 11 U UG/KG

108-10-1 4-Methyl-2-pentanone (MIBK) II U UG/KI 3.81 E-06

67-64-1 Acetone 11 U UG/KG 1.77E-06 1.38E-02

71-43-2 Benzene 5 U UG/KG 3.41 E-09 2.06E-04 2.50E+00

75-27-4 Bromodichloromethane 5 U UG/KG 2.12E-09 4.79E-06 1.67E-01

75-25-2 Bromoform 5 U UG/KG 1.60E-11 2.84E-07 1.25E-01

74-83-9 Bromomethane . U UGIKG 3.81 E-04 5.OOE-01

75-15-0 Carbon disulfide 5 U UG/KG 4.14E-06 2.50E-03

56-23-5 Carbon tetrachloride 5 U UG/KG 9.45E-09 7.15E-04 1.6713+00

108-90-7 ChTorobenzene 5 U UG/KG 9.21 E-06 7.14E-02

75-00-3 Chloroethane 5 U UG/KG 7.68E-10 2.65E-07

67-66-3 Chloroform 5 U UG/KG 9.601E-09 3.88E-03 1.6713-01

74-87-3 Chlorornethane 5 U UG/KG 1.88E-09

1T56-59-2 cis-1,2-Dichloroethene 5 U UG/KG 3.39E-05 2.5013-01

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

Page I of 12



TABLE 7-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2R (AUS-OA2R)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio f Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Concentration (or Based on USEPA BaeonUEARgn9(rMxRLto irtono

A Nube Chemical Max Reporting |Qualifier Untits Re~nt* gio 9 Indutria Based on USPt Rgo 9 ; (o Ma rL) to Mg ato
CAS Number Chemial Max Reporting Qualifier Units Max RL) to Rgo9Inutil Industrial Soil PRG for Groundwater Criteria

Limit (RlL) Background (SOIL) Soil PRG for Toxins (DAF-1)
Carcinogens

10061-01-5 cis-l,3-Dichloropropene 5 U UG/KG 2.81E-08 1.14E-04

124-48-1 Dibromochloromethane U UG/KG 1.88E-09 3.14E-06 2.50E-0 I

10041-4 Ethylbenzene 5 U UG&KG 8.3713-07 7.144E-03

75-09-2 Methylene chloride 5 U UG/KG 2.44E-10 5.11 3-07 5.0013+00

110-54-3 N-Hexane 5 U UG/KG 1.2413-05

100-42-5 Styrene 5 U UG/KG 2.451E-07 2.5013-02

127-18-4 Tetrachloroethylene (PCE) f U UGIKG 2.68E-10 2.941E-06 1.67E+00

108-88-3 Toluene 5 U UG/KG 2.52E-06 8.33E-03

1330-20-7 total Xylenes S U UGIKG 1.1213-06 5.00E-04

156-60-5 trans-l,2-Dichloroethene 5 U UGIKG 2.3313-05 1.67E-01

10061-02-6 trans-l,3-Dichloropropene 5 U UGIKG 2.81 E-08 I .14E-04

79-01-6 Trichlorocthylene (TCE) 5 U UG/KG 8.1713-10 6.32E-05 1.67E+00

75-01-4 Vinyl chloride 5 U UG/KG 1.0313-07 7.14E+00

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 420 U UG/KG 5.51 E-05 1.40E+00

95-50-1 1,2-Dichlorobenzene 420 U UG/KG 1.27E-04 4.67E-01

541-73-1 1,3-Dichlorobenzene 420 U UGIKG 8.121E-03

106-46-7 1,4-Dichlorobenzene 420 U UG/KG 5.17E-08 2.19E-04 4.20E+00

95-95-4 2,4,5-Trichlorophenol 2100 U UGIKG 2.38E-05 2.10E-01

88-06-2 2,4,6-Trichlorophenol 420 U UG/KG I.87E-09 S.25E+01

120-83-2 2,4-Dichlorophenol 420 U UG/KG 1.59E-04 8.40E+00

105-67-9 2,4-Dimethylphenol 420 U UGIKG 2.38E-05 1.05E+00

51-28-5 2,4-Dinitrophenol 2100 U UG/KG 1.1913-03 2.10E+02

91-58-7 2-Chloronaphthalene 420 U UG/KG 1E5413-05

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

3 = Estimated U = Nondetect

Page 2 of 12
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TABLE 7-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2R (AUS-OA2R)

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 aor Based on USEPA Based on USEPA Region 9 (or Max RL) to Migration to

CAS Number Chemial Max Reporting Qualifier Units Max Rb) to Region 9 nutil Industrial Soil PRO for Groundwater Criteria
C AS N u m b e r C h e m i c a l MxLimit (RL) QBucakl i fi(eSr UnitsL) Soil PRg for Toxins G dat C er

Limit (1i14 Background (SOW) Carcinogens(AF)

95-57-8 2-Chlorophenol 420 U UG/KG 1.74E-03 2. IOE+00

90-12-0 I-Methylnaphthalene 2400 J UG/KG 1.27E-02 6.00E-01

91-57-6 2-Methylnaphthalene 7200 J UG/K& 1.33E-04 3.60E-02

95-48-7 2-Methylphenol 420 U UG/KG 9.54E-06 5.25E-0

88-74-4 2-Nitroaniline 2100 U UG/KG 4.1 7E-02

88-75-5 2-Nitrophenol 420 U UG/KG 5.96E-05

91-94-1 3,3'-Dichlorobenzidine 420 U UG/KG 7.66E-08 1.40E+03

99-09-2 3-Nitroanifine 2100 U UG/KG 4.17E-02

534-52-1 4,6-Dinitro-2-methylphenol 2100 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 420 U UG/KG

59-50-7 4-Chloro-3-methylphenol 420 U UG/KG 9.54E-06

10647-8 4-Chloroaniline 830 U UG/KG 2.36F-04 2.77E+01

7005-72-3 4-Chlorophenyl phenyl ether 420 U UG/KG

10644-5 4-MethylphenoT 420 U UG/KG 9.54E-05

100-01-6 4-N-itroaniline 2100 U UG/KG 4.171E-02

100-02-7 4-Nitrophenol 2100 U UG/KG 2.98E-04

83-32-9 Acenaphthene 420 U UG/KG 1.09E-05 1.401E-02

208-96-8 Acenaphthylene 4500 J UG/KG 8.30E-05 2.25E-02

120-12-7 Anthracene 340 J UG/KG 8.721E-07 5.671E-04

56-55-3 Bec 1900 1 UGIKG 6.58E-07 92-8E¾

50-32-8 tj 2600 J UGKG OIE'6 650E+0:

205-99-2 Benzobfua , ,i. 3500 J UG/G 12E U ,1.

191-24-2 Benzo(g,hi)perylene 1400 J UG/KG 2.58E-05 7.00E-03

207-08-9 Benzo(k)fluoranthene 1600 J UGf/KG 5.54E-08 8.OOE-01

ND = Not Detected E = Outside of Range UJ Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 7-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2R (AUS-OA2R)

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 to Migration

CAS Number Chemical Max Reporting Qualifier Units Max RL) to Reg on gens Industrial Soil PRG for Groundwater Criteria
Limit (RL) Background (SOIL) Soil PRG for Toxins (DAF-1)

Carcinogens

111-91-1 bis(2-Chloroethoxy)rnethane 420 U UGIKG

111-44-4 bis(2-Chloroethyl) ether 420 U UGIKG 678E-07 2.1 OE+04

108-60-1 bis(2-Chloroisopropyl) ether 420 U UG/KG 5.20E-08 9.88E-05

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 420 U UG/KG 2.38E-09 2.38E-05

85-68-7 Butyl benzyl phthalate 420 U UG/KG 2.38E-06 5.25E-04

86-74-8 Carbazole 420 U UG/K& 3.41 E-09 1 .40E+01

218-01-9 Chrysene 3200 J UG/KG 1. I E-08 4.OOE-01

84-74-2 Di-n-butyl phthalate 420 U UG/K& 4.77E-06 1.40E-03

117-84-0 Di-n-octyl phthalate 420 U UG/KG 2.38E-05 4.20E-05

53-70-3 ia(h)iiii 320 J UG/KG .. 1...6 LtOE+00

132-64-9 Dibenzofuran 420 U UGIKG 8.30E-05

84-66-2 Diethyl phthalate 420 U UG/KG 5.96E-07

131-11-3 Dimethyl phthalate 420 U` UGIKG 4.77E-08

20644-0 Fluoranthene 3500 3 UGKG 1I .16E-04 1.75E-02

86-73-7 Fluorene 110 5 U&IKG 3.32E-06 3.67E-03

118-74-1 Hexachlorobenzene 420 U UG/KG 272E-07 5.96E-04 . 4.20E+00

87-68-3 Hexachlorobutadiene 420 U, UG/KG 1.33E-08 2.38E-03 4.20E+00

77-47-4 Hexachlorocyclopentadiene 420 U UG/KG 7.12E-05 2.10E-02

67-72-1 Hexachloroethane 420 U UG/KG 2.38E-09 4.77E-04 2.10E+01

193-39-5 Id 1700 1 UG/KG 5.89E-07 N 12-3Ef01Y

78-59-1 Isophorone 420 U UGIKG 1.62E-10 2.38E-06 1.40E+ 0I

621-64-7 N-Nitroso-di-n-propylamine 420 U` UG/KG 1.19E-06 2.10E+05

86-30-6 N-Nitrosodipbenylarmine 420 U UG/KG 8.34E-10 7.OOE+00

91-20-3 Naphthalene 3600 J UG/KG 1.91E-02 9.OOE-01

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 7-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2R (AUS-OA2R)

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
NumberChemicalMax Reputorting QualiConcentration (or Region 9 Based on USEPA Region 9 (or Max RL) to Migrationt

CAS Number Chemical Limit (Re L) Morualifier Units gx RL3 to Soil SRG for Industrial Soil PRG for Groundwater Criteria

Background (SOIL) CrioesToxins (DAF-l)

87-86-5 Pentachlorophenol 2100 U UG/KG l .89E-07 1.47E-04 2.10E+03

85-01-S Phenanthrene 1400 J UGIKG 2.58E-05 7.OOE-03

108-95-2 Phenol 420 U UG/KG 7.95E-07 8.40E-02

129-00-0 Pyrene 3500 J UG/KG 6.451E-05 1.751E-02

Explosives

121-14-2 12,4-Dinitrotoluene 420 U UG/IK 2.38E-04 1.05E+04

606-20-2 2,6-Dinitrotoluene 420 U UG/KO 4.77E-04 1.40E+04

98-95-3 INtrobenzene 420 U UGIKG 3.67E-03

Metals

7429-90-5 Aluminum 10700 MG/KG 3.72E-01 6.38E-03

7440-60 Atmn 1.1 MG/KG 1.3313+001.530 6E 0

7440-38-2 Arsenic 12.8 MG/KG 9.48E-01 4.69E-06 2.91 E-02 1.28E+01

7440-39-3 Bal;@ 33 MG/ECKG7EO,27lE-3f
-if~~~~ml, ~~ ~37 M/G 1.73E3+00 2.7 11-03 4ZR0

7440-41-7 Beryllium 0.97 MG/KG 1.28E+00 4.331E-10 2.631E-04 3.231E-01

7440-42-8 Boron 59.6 MGIKG 1.12E+01 7.53E-04

744043-9 Cadmi .= 1.6 MG/KG 8.42E+00 5.35E-10 1.98E-03 :9 4.00E +00

7440-70-2 Calcium 76400 MG/KG 3.06E+O 1

744047-3 Chromium 19 MG/KG 7.54E-01 4.241E-08 9.50E+00

7440484 Cobalt 29.5 MG/KG 1.36E+00 2.41 E-04

7440-50-8 Copper 156 MG/KG 1.38E+0l 2.06E-03

7439-89-6 Iron 33900 J MG/KG 1.76E+00 5.54E-02

7439-92-1 Lead 101 MG/KG 4.32E+00

7439-95-4 Magnesium 36800 MG/KG 2.37E+OI

7439-96-5 Manganese 747 MG/KG 2.05E-01 2.321E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 7-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2R (AUS-OA2R)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio f Max Cancer Risk Hazard Quotient (HIQ) 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 Max RL) to Region 9 Industrial Industrial Soil PRO for Groundwater Criteria
Limit QRL) Background (SOIL) Soil PRO for Toxins (DAF-1)

Carcinogens

7439-97-6 Mercury 0.055 J MG/KG 9.17E-01

7440-02-0 Nickei <. <7>7/ 30.7 MG/KG I .62E+00 7.5iE-04 ,74=. ';'

2023695 Potassium 705 MG/KG 1.13E+00

7782-49-2 Selenium 0.49 MG/KG 2.09E-01 4.791E-05 I.63E+00

7440-22-4 Silver 0.73 J MG/KG L.26E+00 7.141E-05 3.65E-01

7440-23-5 Sodium 543 MG/KG 3.19E+00

7440-28-0 Thallium 0.76 3 MG/KG .8l5E+00 5.31 E-06

7440-62-2 Vanadium 34.5 MG/KG 7.31 E-0 1 2.41 E-03 1.15E-01

7440-66-6 Zinc 634 J M 1 .23E+01 I .04E-03 1.06100

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

J = Estimated U = Nondetect

Page 6 of 12
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TABLE 7-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2R (AUS-OA2R)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL NWILDLIFE 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 Numlber Chemical Max Reporting Qualifier ULnits Industrial/Comnmercial Soil Construction Worker Soil Soil Component of
Limnit QRL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

Volatile Organic Compounds

71-55-6 1,1,1 -Trichloroethane 5 U UG/KG 2.50E-03

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

79-00-5 I,1,2-Trichloroethane S U UGf/G 6. IOE-07 6. 1 OE-07 2.50E-01

75-34-3 I,1-Dichloroethane S U UG/KG 2.50E-08 2.50E-08 2.17E-04

75-35-4 I,I-Dichloroethene 5 U UG/Kf 2.78E-07 2.78E-06 8.33E-02

107-06-2 1,2-Dichloroethane (EDC) 5 U UG/KG 7.94E-05 3.57E-06 2.50E-01

540-59-0 1 ,2-Dichloroethene (total) 5 U UG/KG 2.50E-07 2.50E-07 1.25E-02

78-87-5 1,2-Dichloropropane S U UG/KG 5.95E-05 2.78E-06 1E67E-01

78-93-3 2-Butanone (MEK) 11 U UG/KG

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

108-1 0-1 4-Methyl-2-pentanone (MIBK) II U UG/KG

67-64-i Acetone 11 U UG/KG 5.50E-08 5.50E-08 6.88E-04

71-43-2 Benzene 5 U UG/KG 2.50E-05 1. 16E-06 1.67E-01

75-274 Bromodichloromethane S U UG/KG 5.43E-05 2.50E-06 8.33E-03

75-25-2 Bromoform 5 U UG/KG 6.94E-06 3.13E-07 6.25E-03

74-83-9 Brornomethane 5 U UG/KG 1.72E-06 5.OOE-06 2.50E-02

75-15-0 Carbon disulfide 5 U UG/KG 2.50E-08 2.50E-07 1.56E-04

56-23-5 Carbon tetrachlonde S U UG/KG 1.14E-04 1.22E-05 7.14E-02

108-90-7 Chlorobenzene 5 U UG/KG 1.22E-07 1.22E-06 5.OOE-03

75-00-3 Chloroethane 5 U UG/KG

67-66-3 Chloroform 5 U UG/KG 5.32E-06 2.50E-06 8.33E-03

74-87-3 Chloromethane 5 U UG/KG

156-59-2 cis- 1,2-Dichloroethene 5 U UG/KG 2.50E-07 2.50E-07 1.25E-02

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

J = Estimated U = Nondetect
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TABLE 7-6
HUMAN HEALTH SCREENING OF SOL RESULTS FROM AREA 2R (AUS-OA2R)

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 Numober Chemical Max Reporting Qualfier Units Industrial/Commercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

10061-01-5 cis-1,3-Dichloropropene 5 U UG/KG

124-48-1 Dibromochloromethane 5 U UG/KG 1.22E-07 l.221E-07 1 25E-02

100-414 Ethylbenzene 5 U UGX/K 2.50E-08 2.50E-07 3.85E-04

75-09-2 Methylene chloride 5 U UG/KG 6.58E-06 4.17E-07 2.50E-O0

110-54-3 N-Hexane 5 U Uf/KG

10042-5 Styrene 5 U UG/KG 1.22E-08 I.22E-07 1.25E-03

127-184 Tetrachloroethylene (PCE) 5 U UG/KG 4.55E-05 2.OSE-06 8.33E-02

108-88-3 Toluene 5 U UG/KG 1.22E-08 1.22E-08 4.17E-04

1330-20-7 total Xylenes S U UG/KG 5.00E-09 1.22E-08 3.33E-05

156-60-5 trans- 1,2-Dichloroethene 5 U UG/K 1.22E-07 1.22E-07 7.14E-03

10061-02-6 trans-1,3-Dichloropropene 5 U UG/KG

79-01-6 Trichloroethylene (TCE) 5 U UG/KG 9.62E-06 4.17E-06 8.33E-02

75-014 Vinyl chloride 5 U UG/KJ 1.67E-03 7.69E-05 5.00E-0 I

Semivolatile Organic Compounds
120-82-1 1 ,2,4-Thchlorobenzene 420 U UG/K& 2. 1E-05 2. 10E-04 8.40E-02

95-50-1 1,2-Dichlorobenzene . 420 U UG/KG 2.33E-06 2.33E-05 2.47E-02

541-73-1 1,3-Dichlorobenzene 420 U UG/KG

106-46-7 1 ,4-Dichlorobenzene 420 U UG/K& 2.10E-O1

95-954 2,4,5-Trichlorophenol 2100 U UG/K : 1.05E-s 1.05E-OS 7.78E-03

88-06-2 2,4,6-Trichlorophenol 420 U UG/KG 8.08E-04 3.82E-05 2.10E+00

120-83-2 2A4-Dichlorophenol 420 U UG/KG 6.89E-05 6.89E-04 4.20E-0 1

105-67-9 2,4-Dimethylphenol 420 U UGfKG 1.02E-05 1 .02E-05 4.67E-02

51-28-5 2,4-Dinitrophenol 2100 U UG/KO 5.12E-04 5.12E-03 1.15E+O1

91-58-7 2-Chloronaphthalene 420 U UG/KG

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

Page 8 of 12
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TABLE 7-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2R (AUS-OA2R)

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 TEPA Class

CAS Numnber Chemflical Max Reporting lQualifier Unifmts Industrial/Commercial Soil Construction Worker Soil Soil Component of
Limit (RL) _ Ingestion Criteria Ingestion Criteria Groundwater Criteria

95-57-8 2-Chlorophenol 420 U UG/KG 4.20E-05 4.20E-05 E 05E-01

90-12-0 I-Methylnaphthalene 2400 J UG/KG 2.93E-05 2.93E-04 2.86E-02

91-57-6 2-Methylnaphthalene 7200 J U&IKG I .18E-04 1.1 8E-04 1.71E-03

95-48-7 2-Methylphenol 420 U UG/KG 4.20E-06 4.20E-06 2.80E-02

88-74-4 2-Nitroaniline 2100 U UG/KG

88-75-5 2-Nitrophenol 420 U UG/KG

9 1-94-1 3,3'-Dichlorobenzidine 420 U UGfKG 3.23E-02 1.50E-03 6.OOE+01

99-09-2 3-Nitroaniline 2100 U UG/KG

534-52-1 4,6-Dinitro-2-methylphenol 2100 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 420 U UG&KG

59-50-7 4-Chloro-3-methylphenol 420 U UG/KG

106-47-8 4-Chloroaniline 830 U U&/KG LIOIE-04 1.01 E-03 1. 19E+00

7005-72-3 4-Chlorophenyl phenyl ether 420 U UG/KG

106-44-5 4-Methylphenol 420 U UG/KG

100-01-6 4-Nitroaniline 2100 U UG/KG

100-02-7 4-Nitrophenol 2100 U UG/KG

83-32-9 Acenaphthene 420 U UG/KG 3.50E-06 3.50E-06 7.371E-04

208-96-8 Acenaphthylene 4500 J UG/KG 7.38E-05 7.38E-05 1 .07E-03

120-12-7 Anthracene 340 J UG/KG 5.57E-07 5.5713-07 2.83 -05

56-55-3 B1900a)firaceri = 10 J UG/KG 2.38E-01 1.12E-02 9.50E-01

50-32-8 e 2600 J UG/KG i E4-0 I53E01 3.25E-OI

205-99-2 B-Xurn t. 3500 J UG/KG 4 38E-01 2.06E-02 7.OOE-0 1

191-24-2 Benzo(ghi)perylene 1400 . UG/KG 230E-05 2.30E-05 3.33FE-04

207-08-9 Benzo(k)fluoranthene 1600 J UG/KG 2.05E-02 9.41 E-04 3.271E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 7-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2R (AUS-OA2R)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration

CAS Numnber Chernical Max Reporting Quali(ier Units (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class
Limit (RL) Industrial/Commercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

111-91-1 bis(2-Chloroethoxy)methane 420 U UGfKG

111-44-4 his(2-Chloroethyl) ether 420 U UG/KG 8.40E-02 5.60E-03 1.05SE+03

108-60-1 bis(2-Chloroisopropyl) ether 420 U UG/KG

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 420 U UG/KG 1.02E-03 1.02E-04 1 417E-04

85-68-7 Butyl benzyl phthalate 420 U UG/KG 1.02E-06 1.02E-06 4.52E-04

86-74-8 Carbazole 420 U UGfKG 1.45E-03 6.77E-05 7.00E-OI

218-01-9 Chrysene 3200 1 UG/KG 4.10E-03 1.88E-04 2.OOE-02

84-74-2 Di-n-butyl phthalate 420 U UG/KG 2.1 OE-06 2. 1 OE-06 1.83E-04

117-84-0 Di-n-octyl phthalate 420 U UG/KG I .02E-05 1.02E-04 4.20E-05

53-70-3 DibniTiart ne t¾:K 320 1 UG/K& 4.00E5- I .88E-02 1.60E-01

132-64-9 Dibenzofuran 420 U UG/KG

84-66-2 Diethyl phthalate 420 U UG/KG 4.20E-07 4.20E-07 8.94E-04

131-11-3 Dimethyl phthalate 420 U UG/KG

206-44-0 Fluoranthene 3500 J UG/KG 4.27E-05 4.27E-05 8.14E-04

86-73-7 Fluorene 110 J UG/KG 1.34E-06 1.34E-06 1.96E-04

118-74-1 Hexachlorobenzene 420 U UG/KG 1.05E-01 5.38E-03 2A10E-01

87-68-3 Hexachlorobutadiene 420 U UG/KG

77-47-4 Hexachlorocyclopentadiene 420 U UG/KG 3.00E-05 3.OOE-05 1.05E-03

67-72-1 Hexachloroethane 420 U UG/KG 2. 1 OE-04 2.10-04 8.40E-01

193-39-5 Thd-i ----- i- 1700 J UG/KG 2.13E-01 1.00E-02 1.21E-01

78-59-1 Isophorone 420 U UG/KG 1.02E-06 1.02E-06 5.25E-02

621-64-7 N-Nitroso-di-n-propylamine 420 U UGIKG 5.25E-01 2.33E-02 8.40E+03

86-30-6 N-Nitrosodiph enylamine 420 U UG/KG 3.50E-04 1.68E-05 4.20E-O 1

9 1-20-3 Naphthalene 3600 J UG/KG 4.39E-05 4.39E-04 4.29E-02

ND = Not Detected E = Outside o f Range UI = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 7-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2R (AUS-OA2R)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
NumberChemicalMax Reputorting Qua r U s (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class

CAS Number Chemical Max Reporting Qualifier Units Industrial/Conmercial Soil Construction Worker Soil Soil Component of
Limit (RLB Ingestion Criteria Ingestion Criteria Groundwater Criteria

87-86-5 Pentachlorophenol 2100 U UG/KG 8.75E-02 4.04E-03 7.0013'01

85-01-8 Phenanthrene 1400 3 UG/KG 2.30E-05 2.30E-05 3.3313-04

108-95-2 Phenol 420 U UG/KG 4.20E-07 3.50E-06 4.20E-03

129-00-0 Pyrene 3500 J UG/KG 5.741E-05 5.741E-05 8.33E-04

Explosives

121-14-2 2,4-Dinitrotoluene 420 U UG/KG 5.00E-02 2.3313-03 5.25E+02

606-20-2 2,6-Dinitrotoluene 420 U UG/KG 5.00E-02 2.33E-03 6.00E+02

98-95-3 Nitrobenzene 420 U UG/KG 4.20E-04 4.201E-04 4.201E+00

Metals

7429-90-5 Aluminum 10700 MG/KG

7440-36-0 Antimony,. 1.1 MG/KG 1.34E-03 1.3413-02 2.20E1-0I

7440-38-2 Arsenic 12.8 MG/KG 4.271E+00 2.1 OE-0 I 4.571E-01

7440-39-3 .. 337 MGIKG 2.411E-03 2.411E-02 2.811E-01

7440-41-7 Beryllium 0.97 MG/KG 9.70E-01 3.34E-02 1.47E-0 1

7440-42-8 Boron 59.6 MG/KG 3.31 E-04 3.31E-03

7440-43-9 . Ca u 1.6 . MG/KG 8.0013-04 8.00E-03 . 4.32E-OI

7440-70-2 Calcium 76400 MG/KG

7440-47-3 Chromium 19 MG/KG 1.903E-03 4.631E-03 6.79E-01

744048-4 Cobalt 29.5 MG/KG 2.46E-04 2.46E-03

7440-50-8 Copper 156 MG/KG 1.903E-03 1.90E-02 1.421E-02

7439-89-6 Iron 33900 J MG/KG

7439-92-1 Lead 101 MG/KG 2.53E-01 2.53 E-01

7439-954 Magnesium 36800 MG/KG

7439-96-5 Manganese 747 MG/KG 7.781E-03 7.781E-02

ND = Not Detected E = Outside of Range UJ Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 7-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AREA 2R (AUS-OA2R)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD) NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
NumberChemicalMax Reputorting Qualir U(or Max RL) to IEPA (or Max RL) to lEPA (or Max RL) to IEPA Class

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

Ingestion Criteria Ingestion Criteria Groundwater Criteria

7439-97-6 Mercury 0.055 J MG/KG 9.02E-05 9.02E-04 3.67E-01

7440-02-0 NickeL 30.7 MG/KG 7.49E-04 7.49E-03 4.04E-01

2023695 Potassium 705 MG/KG

7782-49-2 Selenium 0.49 J MG/KG 4.90E-05 4.90E-04 2.04E-01

7440-224 Silver 0.73 J MG/KG 7.30E-05 7.30E-04 4.87E-01

7440-23-5 Sodium 543 MG/KG

7440-28-0 Thallium 0.76 i MG/KG 4.75E-03 4.75E-03 3.A7E-01

7440-62-2 Vanadium 34.5 MG/KG 2.46E-03 2.46E-02 3.52E-02

7440-66-6 Zn& , 63 . G1.04-03 1.0423,2 2.762'Cl

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

J = Estimated U = Non detect
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TABLE 7-7

HUMAN HEALTH SCREENING OF TRENCH WATER RESULTS FROM AREA 2R (AUS-OA2R)

AI)DITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLI EREFUGE

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 andlor IEPA

Limit (RL) Carcinogens for Toxins Class I Groundwater

(Tap, Water) (Tap Water) Standard

Volatile Organic Compounds

71-55-6 1,1,1-Trichloroethane I U UG/L 1.26E-03 5.OOE-03

79-34-5 1 ,1,2,2-Tetrachloroethane 1 U UG/L 1.81E-05 2.74E-03

79-00-5 1,,2-Tichloroethane I U UG/L 5.01E-06 4.1 1 E-02 2.OOE-01

75-34-3 1 ,1-Dichloroethane I U UG!L 1.23E-03

75-35-4 1,1-Dichloroethene I U UG/L 2.19E-05 1.83E-02 1.43E-01

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

78-87-5 1,2-Dichloropropane I U UG/L 6.07E-06 145E-01 2.00E-0 

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

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

108-10-1 4-Methyl-2-pentanone (MIBK) I U UG!L 6.34E-03

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 2.00E-01

75-27-4 Bromodichloromethane I U UG/L 5.53E-06 8.22&-03

75-25-2 Bromoform I U UG/L 1.18207 1.37E-03

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

75-15-0 Carbon disulfide I U UGIL 9.59E-04

56-23-5 Carbon tetrachloride 1 U UG/L 5.84E-06 2.35E-01 2.00E-01

108-90-7 Chlorobenzene I U UG/L 9.43E-03 1.00E-02

75-00-3 Chloroethane 1 U UG/L 2.16E-07 1.16E-04

67-66-3 Chloroform I U UGIL 6.08E-06 1.60E+00

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

156-59-2 cis-1,2-Dichloroethene I U UG/L 1.64E-02 1.43E-02

10061-01-5 cis-1,3-Dichloropropene I U U`GlL 1.23E-05 1.15E-01

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

J = Esti mated U = Nondetect
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TABLE 7-7

HUMAN HEALTH SCREENING OF TRENCH WATER RESULTS FROM AREA 2R1 (AUS-OA2R)

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 PRO for USEPA Region 9 PRG MCL and/or IEPA

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

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

100-41-4 Ethylbenzene I U UG/L 7.46E-04 1.43E-03

75-09-2 Methylene chloride I U UG/L 2.34E-07 6.16E-04 2.OOE-0l

110-54-3 N-Hexane 5 U UG/L 1.43E-02

100-42-5 Styrene I U UG/L 6.09E-04 LOOE-02

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

108-88-3 Tolueene I U UG/L 1.38E-03 1.OOE-03

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

156-60-5 trans-1 ,2-Dichloroethene I U UG/L 8.22E-03 I.OOE-02

10061-02-6 trans- 1,3-Dichloropropene I U UG/L 1.23E-05 1.15E-01

79-01-6 Trichloroethylene (TCE) 1 U UG/L 6.10E-07 2.74E-02 2.00E-01

75-014 Vinyl chloride 1 U UG/L 5.06E-05 5.00E-01

Semivolatile Organic Compounds

120-82-1 1,2,4-Tnchlorobenzene 10 U UG/L 5.14E-02 1.43E-01

95-5014 1,2-Dichlorobenzene 10 U UG/L 2.70E-02 1.67E-02

541-73-1 1,3-Dichlorobenzene 10 U UG/L 1.83E+00

106-46-7 1,4-Dichlorobenzene 10 U UG/L 1.99E-05 5.48E-02 1.33E-01

95-95-4 2,4,5-Trichlorophenol 50 U UG/L 1.37E-02

88-06-2 2,4,6-Trichlorophenol 10 U UG/L 1.64E-06

120-83-2 2,4-Dichlorophenol 10 U UG/L 9.13E-02

105-67-9 2,4-Dimethylphenol 10 U UG/L 1.37E-02

5 1-28-5 2,4-Dinitrophenol 50 U UG/L 6.85E-01

91-58-7 2-Chloronaphthalene 10 U UG/L 2.05E-02

95-57-8 2-Chlorophenol 10 U UGOL 3.29E-01

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

J = Estimated U = Nondetect
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TABLE 7-7
HUMAN HEALTH SCREENING OF TRENCH WATER RESULTS FROM AREA 2R (AUS-OA2R)

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 andlor IEPA
Limit (RL) Carcinogens for Toxins Class ! Gro undwater

(Tap Water) (Tap Water) Standard

91-57-6 2-Methylnaphthalene 10 U UG/L 5.48E-02

9548-7 2-Methyiphenol 10 U UGIL 5.48E-03

88-74-4 2-Nitroaniline 50 U UG!L 240E+01

88-75-5 2-Nitrophenol 10 U UG/L 3.42E-02

91-94-1 3,3-Dichlorobenzidine 20 U UG/L L.34E-04

99-09-2 3-Nitroaniline 50 U UG/L 2.40E+01

534-52-1 4,6-Dinitro-2-methylphenol 50 U UG/L

101-55-3 4-Bromophenyl phenyl ether 10 U UG/L

59-50-7 4-ChToro-3-methylphenol 10 U UG/L 5.48E-03

10647-8 4-Chloroaniline 20 U UGfL 1.37E-01

7005-72-3 4-Chlorophenyl phenyl ether 10 U UG/L

106-44-5 4-Methylphenol 10 U UG/L 5.48E-02

100-01-6 4-Nitroaniline 50 U UG/L 2.40E+0 I

100-02-7 4-Nitrophenol 50 U UGfL 1.71 E-01

83-32-9 Acenaphthene 1 0 U UG/L 2.740E-02

208-96-8 Acenaphthylene 10 U UG/L 5.48E-02

120-12-7 Anthracene 10 U UGfL 5.48E-03

56-55-3 Benzo(a)anthracene 10 U UG/L 1.09E-04

50-32-8 Benzo(a)pyrene 10 U UG/L 1.09E-03 5.00E+01

205-99-2 Benzo(b)fluoranthene 10 U UG!L 1.09E-04

191-24-2 Benzo(g,hijperylene 10 U UGfL 5.48E-02

207-08-9 Benzo(k)fluoranthene 10 U UG/L 1.09E-05

111-91-1 bis(2-Chloroethoxy)methane 10 U UG/L

111 44-4 his(2-Chloroethyl) ether 10 U UGIL 1.02E-03

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
I = Estimated U = Nondetect
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TABLE 7-7

HUMAN HEALTH SCREENING OF TRENCH WATER RESULTS FROM AREA 2R (AUS-0A2R)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WIILDLIFE REFUGE

Cancer Risk Hazard Quotient Ratio of Max Concentration

Max Result or Based on USEPA (H)Q Based on (or Max RL) to USEPA

CAS Number Chemical Max Reporting Qualifier Units Region 9 PRG for USEPA Region 9 PRG MCL andlor IEPA

Limit (RL) Carcinogens for Toxins Class I Groundwater

(Tap Water) (Tap Water) Standard

108-60-1 bis(2-Chloroisopropyl) ether 10 U UG!L 3.64E-05 4.11 E-02

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 10 U UGIL 2.08E-06 1.37E-02

85-68-7 Butyl benzyl phthalate 10 U UG/L 1.37E-03

86-74-8 Carbazole 10 U U/L 297E-06

218-01-9 Chrysene 10 U UG/L 1.09E-06

84-74-2 Di-n-butyl phthalate 10 U UGIL 2.74E-03

117-84-0 Di-n-octyl phthalate 10 U UG/L I.37E-02

53-70-3 Dibenz(a,h)anthracene 10 U UG/L 1.09E-03

132-64-9 Dibenzofuran 10 U UG/L 4.1 1E-0 1

84-66-2 Diethyl phthalate 10 U UG/L 3.42E-04

131-11-3 Dirmethyl phthalate 10 U UGIL 2.74E-05

206 44-0 Fluoranthene 10 U UGIL 6.85E-03

86-73-7 Fluorene 10 U UGiL 4.11 E-02

118-74-1 Hexachlorobenzene 10 U UGIL 2.38E-04 3.42E-01 1.00E+01

87-68-3 Hexachlorobutadiene 10 U UG!L 1.166E-05 1.378E+00

77-47-4 Hexachlorocyclopentadiene I 0 U UG/L 3.9 1 E-02 2.001E-01

67-72-1 Hexachloroethane I 0 U UG!L 2.088E-06 2.74E-0 1

193-39-5 Indeno(1,2,3-cd)pyrene I 0 U UGIL 1.09E-04

78-59-1 Isophorone I 0 U UG/L 1.418E-07 1.377E-03

621-64-7 N-Nitroso-di-n-propylamine I 0 U UG/L 1.04E-03

86-30-6 N-Nitrosodiphenylamine I 0 U UG/L 7.29E-07

91-20-3 Naphthalene 10 U UG/L 1.61 E+00

87-86-5 Pentachlorophenol 5 0 U UG/L 8.92E-05 4.577E-02 5.OOE+01

85-01-8 Phenanthrene 10 U UG/L 5.488E-02

ND = Not Detected E8 Outside of Range UJ = Estimated Nondetect

J = Estimated U = Nondetect
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TABLE 7-7

HUMAN HEALTH SCREENING OF TRENCH WATER RESULTS FROM AREA 2R (AUS-OA2R)

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 andlor IEPA

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

108-95-2 Phenol 10 U UG/L 4.57E-04 1.OOE-01

129-00-0 Pyrene 10 U UG/L 5.48E-02

Explosives

121-14-2 2,4-Dinitrotoluene 10 U UG/L 1.37E-0O

606-20-2 2,6-Dinitrotoluene 10 U UG/L 2.74E-0O

98-95-3 Nitrobenzene 10 U UG/L 2.95E+00

Metals

7429-90-5 Aluminumn 111000 UG/L 3.04E+00

7440-36-0 Antimony 6 U UG/L 4.11E-01 1.00E+00

7440-38-2 Arsenic 18.4 UG/L 4.11E-04 1.68E+00 3.68E-01

7440-39-3 Barium 2510 UG/L 9.82E-01 1.26E+00O

7440-41-7 Beryllium:- - 10.9 UG/L 1.491E-01 2.73E1K-

7440-42-8 Boron 100 U UG/L 3.04E-02 5.00E-02

7440-43-9 Cadmium 4.9 J UG/L 2.68E-01 9.80E-01

7440-70-2 Calcium 283000 UG/L

7440-47-3, oromnlum-:< 1 1i UG/L 1I-IE+-00

7440-484 Cobalt 68.8 UGIL 3.14E-02 6.88E-02

7440-50-8 Copper 80.5 UG/L 5.94E-02 I.24E-01

7439-89-6 I7; . > 84200 _G- 7.69E1+- .1.68E+Q

7439-92-1 .ad 99.4 UGILt 33E+01 3

7439-95-4 Magnesium 61700 UG/L

7439-96-5 Mage&4180 UG/L -4.77E0>27E~

7439-97-6 Mercury I UG/L 5.00E-01

7440-02-0 Nicxke!t zr,,v~g ' 4i~, 'r'- -142 UGfL II5E-ol 142E0 --

ND Not Detected E1 Outside of Range UJ = Estimated Nondetect
J = Estimated U =Non detect
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TABLE 7-7

HUMAN HEALTH SCREENING OF TRENCH WATER RESULTS FROM AREA 2R (AUS-OA2R)

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 PRl MCL andlor IEPA

Limit (RL) Carcinogens for Toxins Class I Groundwater

(Tap Water) (Tap Water) Standard

2023695 Potassium 8630 UG/L

7782-49-2 Selenium 3.6 J UO/L 1.97E-02 7.20E-02

7440-22-4 Silver 10 U UGIL 5.48E-02 2.00E-01

7440-23-5 Sodium 45000 UG/L

7440-28-0 Thallium 10 U UG/L 3.91 E+00 5.00E+00

7440-62-2 Vanadium 169 UG/L 6.61E-01

7440-66-6 Zinc 432 UO/L 3.95E-02 8.64E-02

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

J = Estimated U = Nondetect
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TABLE 7-8
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA ZR1 (AUS-OA2R)

ADDITIONAL AND UNCIIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

IBackground Max Result or TDirect Exposure Retained as
CAS Number Chemical (SI) Max Reporting Qualifier Units Hazard Quotient Potential

(SOIL) ~Limit (RL) j (lQ) (SOIL) Uioaccumulator

Volatile Organic Compounds _____ _____________

71-55-6 1, 1,1I -Trichloroethane 5 U UG/KG 1.68E-04

79-34-5 l,l1,2,2-Tetrachloroethane 5 U UG/KG 3.93E-02

79-00-5 1, 1,2-Trichloroethane 5 U UG/KG l.75E-04

75-34-3 1,1I -Dichloroethane 5 U UG/KG 2.49E-04

75-35-4 1 ,l-Dichlorocthene 1 U UG/KG 6.041-04

107-06-2 1,2-Dichloroethane (EDC) 5 U UCJ/KG 2.36E-04

540-59-0 l,2-Dichloroethene (total) 5 U UG/KO 6.35Ei-03

78-87-5 1,2-Dichloropropane S U UG/KO 7.14E-06

78-93 -3 2-Butanone (MEK) 11 U UGIKG 1.23E-04

591-78-6 2-Ijexanone 11 U UG/KG 8.73E-04

108-10-1 4-Methyl-2-pentanone (MIR3K) 11 U UG/KGj 2.48E-05

67-64-1 Acetone 11 U UG/KG 4.40E-03

71-43-2 Benzene 5 U UG/KG 3.13E-04

75-27-4 Bronmodichsloromethanc 5 U UG/KGj 9.26E-03

75-25-2 B~romoforrm 5 U UG/KO 3.14E-04

74-83-9 lBromotnethane 5 U UG/KG 2.13 E-02. 75-15-0 Carbon disulfide 5 U UG/KG S.31E1-02

56-23-5 Carbon tetrachloride $ U UGIKG S.OOE-06

108-90-7 Chlorobenzene 5 U UG/KG l.25E-04

75-00-3 Chloroethane 5 U UG/KG

67-66-3 Chloroform 5 U UG/KG 4.20E-03

74-87-3 Chloronmethane 5 U UGIKG 4.81IE-04

156-59-2 cis-1 ,2-Dichlorocthene 5 U UG/KG 6.35E-03

10061-01-5 cis-l,3-Dichloropropenie S U UG/KG l.26E-02

124-48-1 Dibromochloronmethane S U UG/KG 2.44E-03

100-41-4 Etlhylbenzene 5 U UG/KG 1.0013-03

75-09-2 Methylene chloride S U UG/KG 1.2313-03

110-54-3 N-flexane S U UG/KO

100-42-5 Styrene 5 U UG/IKG 1 .67E-05

127-18-4 fTetrachloroethylene (PCE) 5 U UG/KG 3.85E3-04

108-88-3 Toluene S U UG/KG 1.6713-03

1330-20-7 total Xylcnea 5 U UG/KG 8.3313-03

156-60-5 trans-1,2-Dichloroethene 5 U UG/KO 6.35E3-03

10061-02-6 tranis-1,3-Dichloropropene 5 U UG/KO 1.26E3-02

79-01-6 Trichloroetliylene (TCE) S U UG/KO 5.56E3-04

75-01-4 Vinyl chloride 5 U UG/KG 7.7413-03

Semnivolatile Organic Compounds _________ ______ _______

120-82-1 1,2,4-Trichlorobenzene 420 U UG/KGj 2. 10OE-02

95-50-I ~1,2-Dichlorobenzene 420 U UG/KG 1.4213-0. 541-73-1 ~~~1,3-Dieblorobeuzene 420 U UG/O 11130

1064-7 1,4-Dichlorobenzene 42A U/G 1130

ND Not Detected E- Outside of Range UJ Estimated Nondeteet
J1 = Estimated U = Nondetect
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TABLE 7-8
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 2R1 (AUS-OA2R)

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
CAS Number Chemical (SOIL) ~~~~~~~~Limit (RL) (HQ) (SOIL) Bicaccuwulator

95-95-4 2,4,5-Trichloropheniol 2100 U UG/KO 5.2513-01

88-06-2 12,4,6-Trichlorophenol 420 U UG/KG 4.2013-02

120-83-2 2,4-Dichlorophenol 420 U UG/KG 4.80E3-03

105-67-9 2,4-Dimethylphenol 420 U UG/KG 4.203+01I

51-28-5 2,4-Dinitrophenol 2100 U UG/KG 1.05E3-01

91-58-7 2-Chloronaphtbalerte 420 U UG/KGI 3.45E3+01

95-57-8 2-Chlorophenol 420 U UG/KOI I .7313±00

90-12-0 I -Methylnaphthalene 2400 3 UG/KG

91-57-6 2Mh1Pbh1f::K§..I7200 2 UG/KGJ 777U2213-, 'S

95-48-7 2-Methylphenol 420 U UGIKG 1.04E3-02

88-74-4 2-Nitroaniline 2100 U UGIKG 2.8313-02

88-75-5 2-Nitrophenol 420 U UG/KG 2.6313-01

91-94-1 3,3'-Dichlorobenzidine 420 U UG/KG 6.5013-01

99-09-2 3-Nitroaniline 2100 U UG3/KG 6.65E-01

534-52-1 4,6-Din itro-2-methylphenol 2100 Ui UG/KG

101-55-3 4-Bromophenyl phenyl ether 420 U UG/KG

59-50-7 4-Chloro-3-mtethylphcnol 420 U UGIKGI 5.2813-02

106-47-8 4-Chloroaniline 830 U UG/KG 7.5513-01

7005-72-3 4-Chlorophenyl phenyl ether 420 U UGIKG

106-44-5 4-Methylphenol 420 U UG/KG 2.58E3-03

100-01-6 4-Nitroaniline 2100 U UG/KG 9.5913-02

100-02-7 4-Nitrophenol 2100 U UG/KO 3.0013-0 1

83-32-9 Acenaphthene 420 U UG~/KG 6.15E3-04

208-96-8 Acenaphthylene 4500 J1 UG/KG 6.5913-03

120-12-7 Anls&te~~s340 J UG/KG 2.3013-04 - c S- -

56-55-3 Enoaaihcne * 1900 J UGIKO 3.6513-01 t p YE -

50-32-8 Bp apie . 2600 J UG/KO 5.9 1 E-04 &w YE--

205-99-2 ~ pohtirphn.,3500 J1 UG/KG 5.8513-02 AYS-

191-24-2 Pez~hi'eyec1400 J UG/KG 1.1I8E3-02 1 -YS 7
207-08-9 J56kfurnh ~ -10 GK 2.6813-02 A

111-91-I bis(2-Chloroethoxy)mnethane 420 U UJG/KG1 1.3913±00

111-44-4 bis(2-Chloroethyl) ether 420 Ui UG/KG 1.7713-02

108-60-I bis(2-Chloroisopropyl) ether 420 U UG/KG

117-81-7 bis(2-Ethylhexyl) phthalate (DE1IP) 420 U UG/KG 4.5413-0 1

85-68-7 Butyl benzyl phthalate 420 U UG/KG 1.7613+00

86-74-8 Carbazole 420 U UG/KG
21-01-9 C 205 U/KG 6.7713-01 I 4

84-74-2 Di-n-butyl phthalate 420 U UGIKG 2.1013-03

117-84-0 Di-n-octyl phihalate 420 U UG/KG 5.92E3-04

53-70-3 Din(hairite 4 7 A321 UGK174-0

132-64-9 Dibenzofu-an 420 Ui LG/KG1

84-66-2 Diethyl phthalate 420 U UG/Kt3 4.2013-03

ND Not Detected 13=Outside oflRange UJ= Estimnated Nondetect
J-Estimated U= Nondetect
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TABLE 7-8

ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 2R (AUS-OAZR)

ADDITIONAL AND UNCIIARACTERIZED SITES OU
CRAB ORCHIARD NATIONAL WILDLIFE REFUGE

Backgound Max Result or Direct Exposure Retained as

CAS Number Chemical Bakrud Max Reporting Qualifier Units Hazard Quotient Potential
(SOIL) Limit (RL) (IIQ) (SOIL) Bloaceumulator

131-11-3 Dimiethyl phithalate 420 U UG/KG 2.10OE-03

206-44-0 Eloa~ie3500 J UG/KG 2.87E-02 * E

86-73-7 Eloee110 J UG/KGJ 3.67E-03YE

118-74-1 f-lexachlorobenzene 420 U UG/KG 4.20E-04

87-68-3 Hexachlorobutadiene 420 U UG/KG 1.061E+01

77-47-4 HcxachlOTocyclopcntadiene 420 Uj UG/KG 4.20E3-02

67-72-1 1 lexachloroethane 420 U UG/KG 7.04E3-01I

193-39-5 incWt1;'Aprn 1700 3 UG/KG 1.56E3-02 . YE

78-59-1 Isophorone 420 U UG/KG 3.02E-03

621-64-7 N-Nitroso-di-n-propylamine 420 U UG/KG 7.73E3-01

86-30-6 N-Nitrosodiphenylaminme 420 U UG/KG 2.1013-02

91-20-3 Naphthalene 3600 3 UG/KG l,45E-02

87-86-5 Pentachlorophenoll 2100 U UG/KG 3.50E3-01

85-01-8 P~~a~lro1400 3 UG/KG 3.0613-02

108-95-2 Phenol 420 U UG/KG I1.OSE-02

129-00-0 Py~~~~pe , ~~~ ___________ ~~ 3500 3 UG/KG 4.4613-02 ., 'E. Explosives _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

121-14-2 2,4-Dinitrotolucne 420 f U {UG/KGJ 3.28E-01

606-20-2 2,6-Dinitrotoluene 420 ( U [UG/KGJ 1.2813+01

9 8-95-3 Nitrobenzene 420 U [UG/KGj l.05E-02

Metals _______ ____ ____________

7429-90-5 Aluminum 28800 10700 MG/KG

74~40-36-0 Antimony 0.83 1.1 MG/KG 2.2013-01I

.7440-38-2 Arsenic 13.5 12.8 MG/KG 1.4213±00

7440-39-3 Barium 195 337 MG/KG 6.7413-01I

7440-41-7 Beryllium 0.76 0.97 MG/KGj 9.70E-02

7440-42-8 Bpp'~.> ~5.3 59.6 MG/KG cJE 2 _ ______

7440-43-9 Cadmium 0.19 1.6 MG/KG 5.5213-02

7440-70-2 Calcium 2497 76400 MG/KG

7440-47-3 Chromium 25.2 19 MG/KG 3.8013+00

7440-48-4 Coat21.7 29.5 MG/KG ~ 840 

7440-50-8 (4ej11.3 156 MG/KG 'f~3tO -

7439-89-6 I t' "19306 33900 I MG/KG /,039

7439-92-1 Lead 23.4 101 MG/KG 2.33E-01

7439-95-4 Magnesium 1552 36800 MG/KG

7439-96-5 Manganese 3640 747 MG/KG 7.47E,+00

7439-97-6 Mercury 0.06 0.055 3 MG/KG 7.8613-03 777YES

7440-02-0 Nel< 18.9 30.7 MG/KG.;' gyii~baq 

2023695 Potassium 625 705 MG/KG ________

7782-49-2 Selenium 2.34 0.49 .1 MG/KG 4.90E3-01I YES

a 7440-22-4 Silver 0.58 0.73 3 MG/KG 3.6513-01

W 7440-23-5 Sodium 170 543 MG/KGj

ND = Not Detected E1= Outside of Range UJ= Estimated Nondetect

J = Estimated U = Nondetect
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TABLE 7-8
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AREA 2R (AUS-OA2R)

ADDITIONAL AND UNCIARACTERIZED SITES OU 0
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as
CAS Number Chemical BackgroIL) Max Reporting Qualifier Units Hazard Quotient Potential

(SOIL) Limit (RL) (HQ) (SOIL) Bioaccumulator

7440-28-0 Thallium 0.41 0.76 J MG/KG 7.60E-0 1

7440-62-2 Vanadium 47.2 34.5 MG/KGI 7.50E-01 I

7440-66-6 j < 51.4 634 - MG/KGj 5:2w,9 .

ND = Not Detected E Outside of Range UJ Estimated Nondetect

J - Estimated U = Nondetect
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TABLE 7-9, AUS-OA2R
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Trench Water Sediment Soil

Chemical ~~ ~~(ys/n) Rainl (yes/no) - (ns yes/no) (yes/no)

Volatile Organic Compounds ____ ____

1,1,1 -Trichloroethane NA NA -No A NA NA No A

1, 1,2,2-Tetrachloroethane NA NA Uncertainty B NA NA Uncertainty B

1,1 2-Tichorothane NA NA Uncertainty B NA NA Uncertainty- B-

1,1 -Iichloroethane NA NA No A NA NA . ...No A

1,1 -Dichloroethene NA~~~~~- NA---- Unetit-BN-A Ucetit 

I ,2-Dichloroethane (D)NA NA Uncertainty B NA NA Uncertainty B

I ,2-Di~chloroe-then'e_(total) NA NA NA NA NA NA N 

I1,2-Dichloropropanc NA NA Uncertainty B NA NA Uncertainty B

2-Butanone (MK) NA NA No A NA NA No A

2-Hexanone NA NA No C NA NA No C

4-Methyl-2-pentanone (MIBK) ___ NA NA No A NA NA No A

Acetone NA NA No A NA NA No A

Benzene NA NA Uncertainty B NA NA Uncertainty B

Bromodichloromethane NA NA Uncertainty B NA NA No A

Bromoform NA NA No A NA NA No A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.......

Bromofomebn NA NA No A NA NA No A

Carbon disulfide NA NA No A NA NA No AaCarbon tetrachloride NA NA Uncertainty B NA NA Uncertainty 13

WChlorobenzene NA NA No A NA NA No A

Chi~or~oethane ~ -'_~NA NA No A NA NA No A

Chloroform NA NA Uncertainty B NA NA No A

Chloromethane ~~~ ~~~ ~~NA NA No A NA NA No A

cis-1 ,2-Dichloroethcnc NA NA No A NA NA NoA

cit-I1,3-Dichloropropene NA NA Uncertainty B NA NA No A

Dibromochloromethanc NA NA Uncertainty B NA NA No A

Ethylbenzene ____NA NA No A NA NA No A

Methylene chloride NA NA No A NA NA Uncertainty B

N-Hexane NA NA No A NA NA No A

Styrene ____ NA NA No A NA NA No A

Tetrachloroethylene_(PCE) NA NA No A NA NA Uncertainty B

Toluene NA NA No A NA NA No A

total Xylenes NA NA No A NA NA No A

trans-I1,2-Dichloroethene NA NA No A NA NA No A

trans-l1,3-Dichloropropene ____ NA NA Uncertainty B NA NA No A

Tr~ichloroethylene ([ICE) ~ NA NA No A NA NA Uncertainty B

Viny I chloride_ NA NA Uncertainty B NA NA Uncertainty B

Semivolatile Organic Compounds ____ __ ___ __________

I1,2,4-Trichlorobenzene NA NA No A NA NA Uncertainty B

1,2-Dichlorobenzene NA NA No A NA NA No A_

1,3-Dichlorobenzene NA NA Uncertainty B NA NA No A

at,4 -Dichlorobenzene ________ NA NA Uncertainty B NA NA Uncertainty B

245Trichlorophenol ___ __ NNANo A NA AN 
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TABLE 7-9, AUS-OA2R
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE0

Surface Water Trench Water Sediment Soil

Chemicalcoccc -oc COPC -.-___ P
(ysn) Rationale (ysn) Rationale (ysn) Rationale (ysn) Rationale

2,4,6-Ttichiorophenol NA NA Uncertainty B NA NA Uncertainty B

2,4-Dichlorophenol NA NA No A NA NA Uncertainty B

2,4-Dimethylphenol NA NA No A NA NA Uncertainty B

2,4-Dinitrophenol __NA NA No A NA NA Unccrtainty B

2-Chloronaphthalene NA NA No A NA NA No A

2-Chiorophenol NA NA No A NA NA Uncertainty B

I -Methylnaphthalene NA NA NA NA NA NA No F
2-Methylnaphthalene NA NA No A NA NA No F~~~~~~~..........

2-Methyiaphtaenol NA NA No A NA NA No A
2-Nitroani. .... NA NA Uncetaity. NA.NA No... A.. .

2-Nithylphenol NA NA No A NA NA No A

2-Nitroaniline NA NA Uncertainty B NA NA No A

4-Chloro-3mtphenol NA NA No A NA NA No A

4,3-Dchlorobanzidin NA NA Unoetit A NA NA Uncertainty B

4-Nitroaniline NA NA Uncertainty B NA NA No A
46-Dnitro-2mtyphenol NA NA No A NA NA No A

Acenamphtny pheny te NA NA No A NA NA No A

A-CephloomthylphenolNA NA No A NA NA No F

4nthoroaniene NA NA No A NA NA Unoetit F

4Benzorapyrenylpen te NA NA UNcetit B NA NA No 4ys 

4Benztghyiphenole NA NA No A NA NA No F

b-is(-Clroethylnete NA NA Uncertainty B NA NA UNcetit B

b-is(2oChenlororpy)ehrNA NA UNcetit B NA NA No A

bis(2pEthylhey) ptlteNA NA UNcetit B NA NA No A

Butylphbenylepthlae NA NA No A NA NA No A

Cnhrysene NA NA UNcetit B NA NA No F

iBenzo(ah)anthracene NA NA Uncertainty B NA NA i-e 

DBenzofuprene NA NA Unoetit A NA NA NoE

Diethyb~luophthalae NA NA Unoetit A NA NA NoE

Dietz~ghyl phthalae NA NA No A NA NA NoA

BezF~luoranthene NA NA Unoetit A NA NA N 
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TABLE 7-9, AUS-OA2R

SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Trench Water Sediment Soil

Rationale ~ ~ ~ Rationale ationaleRationsl
Chemical cart Rationaleno (yes/no) (yes/no) (yes/o

Fluorene NA NA No A NA NA No F

Ilexachlorobenzene NA NA Uncertainty B NA NA Uncertainty B3

Hexachlorobutadidne NA NA Uncertainty B NA NA Uncertainty B

I lexachlorocyclopentadiene NA NA No A NA NA No A

Hexacirotae NA NA Uncertainty B NA NA Uncertainty B

lndeno(lI,2,3-c,d)pyrene NA NA Uncertainty B NA NA EYa 

Isophorone NA NA No A NA NA Uncertainty B

N-Nitroso--di-n-propylamine NA NA Uncertainty B NA NA Uncertainty B

N-Nitrosodiphenylamine NA NA No A NA NA Uncertainty B

Naphthalene NA NA Uncertainty B NA NA No F

Pentachlorophenol NA NA Uncertainty B NA NA Uncertainty B

Phenanthrene NA NA No A NA NA No F~

Phenol NA NA_ No A NA NA No A

Pyrene NA NA No A NA NA No F

Metals and Inorganis;s____ _________

Aluminum NA NA -Ees NA NA No F

Antimony NA NA Uncertainty B NA NA EYs 

Arsenic NA NA -ds> F NA NA ?tYs D

Barium ~~~~NA NA E e: NA NA- E, ~s 1

Beryllium NA NA YeE NA NA No F

Boron NA NA No A NA NA No F

Cadmium NA NA No F NA NA Ys. 

Calcium ~~~~~~~~~~-NA NA N-o, H ---- N A -N, A No H

Chromium ____ ___ NA NA - Yes E NA NA _~2 YeN)- D

Cobalt NA NA No F NA NA No F

Copper NA NA No F NA NA No F

Cyanide, Total NA NA NA NA NA NA NA NA

Iron NA NA YeE NA NA No F

Lead NA NA E '- e, NA NA No F

Magnesium_____ _____NA NA No H- NA NA No I1

Manganese ___ __ NA NA - e NA NA No F

Mercury NA NA NoF NA NA No F

Nickel NA NA E e NA NA UYs- F

Potassium NA NA No II NA NA No H

Selenium NA NA No F NA NA jVYs D

Silver NA NA No A NA NA No F

Sodium NA NA No H NA NA No H

Thallium NA NA Uncertainty B NA NA No F

Vanadium NA NA No F NA NA No F

Zinc NA INA J No F NA NAE Xe~ 

Explosives

,3,5-Trinitrobenzene NA NA-N- -NA__A__

W 1,3 -Dinitrobenzene NA NA NA NNAA NA "NA
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TABLE 7-9, AUS-OA2R
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Trench Water Sediment Soil

Chemical COR''j- ~~~Rationale IOP Rullonale COC Rationale COP Rationale
(yes/no) _____ (yes/no) j ____ (yes/no) (yes/no) 

2,4,6-Trinitrotoluene (TNT) NA NA NA NA NA NA NA NA
2,4-Dinitrotoluene ___ NA NA~~~~~~~. No...A..NA.. NA Unerait B -----

2,4-Dinitrotolucne NA NA No A NA NA Uncertainty B

2Amn4,6-Dinitrotoluene NA NA NA NA NA NA Uncrait NA
2-Nitroto.uen (OT NA....NA.. NA....NA....NA....NA....NA....NA.

2-Amno-,-itrotoluene NA NA NA NA NA NA NA NA
4-Amino-2,6-Dinitrotoluenc NA NA~~~~~~~~~~~~~~....... NA NA.... ..... .. NA. NA NA... NA. ...... ....

4-Nitrotoluene (PNT) NA NA NA NA NA NA NA NA

HMXtotluneNA NA NA NA NA NA NA NA

NAitroglycerinitooleeNA NA NA NA NA NA NA NA

4eNitarytrtoln tctrNitrae(EN NA NA NA NA NA NA NA NA
Perchioric Acid NA... .. ........ ... .. NA. NAN.N.A AN

HMX NA NA NA NA NA NA NA NA

NitrogyceinNA NA NA NA NA NA NA NA

Nirogen NtaeirteNA NA j NA J NA NA NA NA NA

Phosphorus, Total (as P') NA NA NA NA NA NANA NA

A - Chemical was not detected and the reporting limit does not exceed the screening concentration.

B - Chemical was not dctcctcd, 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.

H -Chemical was detected, but it is an essential nutrient.

J - 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 7-10, AUS-OA2R
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment _Soil_

Chemical I ot' Rationale -COPEC Rationale ys/o) EC-ainl
_________ ________ _________ _____ j (yes/no) (yes/no) (ye /o)E ai n l

Volatile Organic Compounds ______ ______ ______

1,1,1 -Trichlorocthane NA NA NA NA No J __A

1,11,2,2-Tetrachloroerhane NA NA NA NA No j A
1,1 ,2-Trichloroethane NA~~~- NA-NA-NA No-A

1,1,2-Dichloroethane NA NA NA NA No A

Ilj-Diehlorocthane NA NA NA NA No A
I ,2-Dichloroethane (EDC) __ .. N NA...NA.. NA No A......

Il,-Dichloroethcne (oa)NA NA NA NA No A

l,2-Dichloropropane (EDC) NA NA NA NA No A

12-Dicutonone(MeK)(otl NA NA NA NA No A

,2-Dexhlorne pneNA NA NA NA No A

4-Mchl-uetanone (M IRK) NA NA NA NA No A

AcHetaone NA NA NA NA No A

4-Mnethncpe oe MB)NA NA NA NA No A

AcetoneiclrochaNA NA NA NA No A

Beonzene NA NA NA NA No A

Bromdihoomethane NA NA NA NA No A

Cholorobmzn NA NA NA NA No A

Chloroethanc NA NA NA NA No C

ChlrofoneraclrieNA NA NA NA No A

Chlorobehnzen NA NA NA NA No A

Cis-I,2-DihlorethnNA NA NA NA No A

cislo,3-ihoropoenn __NA NA NA NA No A

DiroChloromethane NA NA NA NA No A

Ethylben-Dihlren hen _ NA NA NA NA No A

Methyleneichloridrpee NA NA NA NA No A

DiboHchxrone hneNA NA NA NA No C

Styrene ~~~~~~~~~~-N' A NA- NA_ NA No A

TeMclrethylene chlCrid NA NA NA NA No A

Toluexne NA NA NA NA No A

totaXyenes NA NA NA NA No A

~fTrichloroethylene (PCE) - NA NA NA NA No A

Vilunychoie NA NA NA NA No A

toa X24TrcloroenzncNA NA NA NA No A

tras-,2-Dichlorobcnzcne NA NA NA NA No A

tras-,3-Dichloropnzcnc NA NA NA NA No A

a1A ,4ichihorobenenzene _ __ NA NA NA NA No A

~2,4,5-Trichlorophcnol -NA NA NA NA No A
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TABLE 7-10, AUS-OA2R
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical COPEC RationaletiConaCe

(yes/no) Rtoae (yes/no) Rtoae (yes/no) I _______

2,4,6-Trichlorophenol NA NA NA NA No A

2,4-Diehiorophenol NA NA NA NA No { __A

2,4-Dimethylpbenol NA NA NA NA Uncertainty 1

2,4-Dinitrophenol NA NA NA NA No A
2-Ch. or..a.h....e....A NA NA.NA.Uncertainty ..
2-Chloronphtaeno e NA NA NA NA Uncertainty 13

2-Mehylnaphtaenel NA NA NA NA Uncertainty 0

I-Methylnapbthalene NA NA NA NA UnetiyG

2-Methylnphtaeno e NA NA NA NA NoE

2-Nitrolphenol NA NA NA NA No - _A
3,3-Dichlorobenzidine NA NA NA NA No A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...... ..

2-Nitroaniline NA NA NA NA No A

4,-DNitroph~ethypheo1NA NA NA NA No A

343-Dchloro-b-enzidinen NA NA NA NA No A

4-Chitroanitine NA NA NA NA NoA

4-Chiorophenyl phenyl ether NA NA NA NA No C

4-Mehyio--etyphenol NA NA NA NA No A

4-Nitoroaniline NA NA N AN 

4-Nitorophenyl p__y ether NA NA N AN 

AcMenpthylpenel NA NA N AN 

eNito~anpyrene NA NA NA NA NoF

4eNitzpeobfluoateeNA NA NA NA No A

Aenzopghtipehene NA NA NA NA Neo A

Acenzophthluoatene NA NA NA NA No ~e~4.*.- F
-- - - - - -- ---- ----- . ...-..... -- ------- ----

bis2-hlraceth)eterNA NA NA NA N 

hisz(2-Fnthylhexynpthlt NA NA NA NA NoE

Btybenzo ~~ylen ptatNA NA NA NA UnetitE

CaBezobfluoent eNA NA NA NA No Cm

Chyenzogh~e yeeNA NA NA NAYi32 F

ibenzotb~lurant nNA NA NA NA NoE

biet2-hyloohthalatmethnNA NA NA NA Unoetit A

Dini2Ethylhxl phthalate NA NA NA NA No A

Fluratyene NA NA NA-~--*N NA E..; Ys .
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TABLE 7-10, AUS-OA2R

SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical COPEC Rationale COPEC Rationale (yPEs/o Rationale

(yes/no) (yes/no)__ _________ (Yes/no)___

Fluorene NA NA NA NA YsE

H~exacblorobenzene NA NA NA NA No A

Hexachlorobutadiene NA NA NA NA UcranyB

H~exachlorocyclopentadiene NA NA NA NA No A

H4exachioroethane NA NA NA NA No A

Indeno(l ,2,3-c,d)PYrenc NA NA NA NA YeE

Isophorone NA NA NA NA No A

N-Nitroso-di-n-ropylamine ____NA.NA. NA.NA.No.

N-Nitroso-di-nprenylamife NA NA NA NA No A

Pn-Ntachorophenolamn __ __ NA NA NA NA No A

Npheathrlene NA NA NA NA NoYe F 

Penahoohenol NA NA NA NA No A

Pyrene NA NA NA NA Ee1

Metals and Inorganics _ _ _ _ _ _ ___ ___ _ _ _ _ _ _

Aluminum NA NA NA NA UncertaintyI

Antimony _____ _ NA NA NA NA No F

Arsenic NA NA NA NA- D

3 Barium ~~~~~~~~~~~~~~~~~~~~~NA NA NA NA No F

Beryllium NA NA NA NA No F

Boron NA NA --NA -- NA -- YsE 

Cadmium NA NA NA NA No F

Calcium NA NA NA NA Uncertainty G,11

Chromium ~~~~~~~~~~~~~~~~NA NA NA NA esD

Cobalt NA NA NA NA YeE

Copper ____ ___ ___ NA NA NA NA YeE

Cyanide, Total NA NA NA NA NANA

liron NA NA NA NA YeE

Lead NA NA NA NA No F

Magnesium NA NA NA NA Uncertainty G,H14_

Manganese NA NA NA NA YsD

Mercury NA NA NA NA ~ e 

Nickel NA NA NA NAYe 

Potassium NA NA NA NA Ucrany G,H

Selenium NA NA NA NA ~ YsD

Silver NA NA NA NA No F

Sodium NA NA NA NA Uncertainty G,H-

Thallium NA. NA.. . ..... ..... NA.NA.No.F

Vanadium NA NA NA NA No F

Zinc NA NA NANEe 

Explosives

a 1I,3,5-Trinitrobcnzene NA ~ NA NA NA NA NA

WI,3-Dinitrobeozcne ______N A NA NANANAA
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TABLE 7-10, AUS-OA2R
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) NA NA NA NA NA NA

2,4-Dinitrotoluene NA NA NA NA No A
_~~~~~~~~~~~~. _. _ ... .......

26-Dinitrotoluene NA NA NA NA Uncertainty B

2-Amino-4,6-Dinitrotoluene NA NA NA NA NA NA

2-Nitro.oluene (ONT) .. NA NA NA NA NA NA

3-Nitrotoluene NA NA NA NA NA NA

4-Amino-2,6-Dinitrotoluene NA NA NA NA NA NA
... . ._ _.__...... . . .._._.. _. _____._.... ..

4-Nitrotoluene (PNT) NA NA NA NA NA NA~~~~~~~~~~~~~~~~~~~~~~~~~~. . ... .. ._._._. ... .... _. ______..... ...

HMX NA NA NA NA NA NA
_ _ . ..... _ ..__ ... .__ ......................................................... ... .._ ._~~~~~~~~~~~. .......

Nitrobenzene NA NA NA NA No A
"I ... .. ... .. .. ..... .... . ..... .. .. ..

Nitroglycerin NA NA NA NA NA NA

Pentaerythritol tetranitrate (PLTN) NA NA NA NA NA NA

Perchloric Acid NA NA NA NA NA NA
_-X- NANlAN _ . ........ A.... .. .. ..... N.........

tRDX NA NA NA NA NA NA

Tetryl NA NA NA NA NA NA

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.

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 pH<5.5, 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 7-11
AUS-OA2R - RAILROAD SPUR

CHEMICALS DETECTED ABOVE SCREENING CRITERIA AND ABOVE REFUGE BACKGROUND
(WHERE APPLICABLE)

ADDITIONAL AND llNCHARACTERIZED SITES OU SI

Chemical Drum Soil Sediment Trench Surface
I 1~~ I Water Water

SVOCs

2-Methylnaphthalene E NA NA

Anthracene E NA NA

Benzo(a)anthracene H,E NA NA

Benzo(a)pyrene H,E NA NA

Benzo(b)fluoranthene H,E NA NA

Benzo(gh,i)perylene E NA NA

Benzo(k)fluoranthene H,E NA NA

Chrysene E NA NA

Dibenz(a,h)anthracene ._ H,E NA NA

Fluoranthene E NA NA

Fluorene E NA NA

Indeno(1,2,3-c,d)pyrene H,E NA NA

Phenanthrene E NA NA

Pyrene _I. E . NA NA

Metals

Aluminum NA H NA
Antimony HI NA NA

Arsenic _ . . NA H NA

Barium H NA H NA

Beryllium _ . _ NA H NA

Boron E NA NA

Cadmium H NA NA

Chromium . _ NA H NA

Cobalt E NA NA

Copper E NA NA

Iron E NA H NA

Lead NA II NA

Manganese NA H NA

Mercury H,E NA NA

Nickel H,E NA H NA

Zinc H,E NA NA

Key:

I 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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AUS0A2R-OLIN/PRIMEX/CENERAL DYNAMICS RAIL SPUR LEANGAGEELCAIO

AUS-DA2R-004 Units Result' Reference* TETPTLCIO

0-Gin, Code 1. ~~~~~~~~~~~~~~~~~~~~~~~~~~USEPA 1998 SAMPLE LOCATIONPolynuclea r Aromsatic Hyd roca rbons (PAHO
1-Mietliylnaphthalene "G!KG 1 2400 AlJS-OA2R400 Units Result Reference

w"0*U/K070 c9 . -~-8in Code

AcenaphthleneUL! KG 45 OPolynuclear Aromatic Hydrocarbons (PAK~ses)n~reec Redrec Code
AN 0-, W-O4W ft W US/KS 340~ I Methylnaphthalene, US/KG 2501Ai~agondoiT ,

UWKG 1900 Alhwv"*__00166~~~~~~~~~~~~~~~~~~~~~ZUG/KG 830 ALS .1X- S1 rLb

A M_0400'" %%%>- US!KG 2800 * Acereaphthylene US/KSG L1se0Doo Bakatsad Sedbno rLc

LJG/KG 3500 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Mta~b> -
US/KG 130 -7 LiiecyBack-enSdS O UWOfTYL ,

UGIKG 1400 U~~~~~~~~~~~~~~~~~~~~~~~~~~~~~fKG 430 ad~~~~~~~~~~~~~~~~~~__Eclgical Directilp-e Pathwy TRV -Soil ci

LJGIKG 3200~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~> US/KG 4180 a4t Eo.gica Di-ti Ep-aor Pathce TRY -Swfi- cat 1

UGIKG 320 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~TO OLD ROUTE 13 US/1KG 28-0 EADcrlUeSfaeot oiyqoicilaiiyi

>t>%>• ~~~~~ US/KG 792 ~~~~~ Sopailcd Check-l Data Mtiobl Ko-oor (potecha biow ote)

Naphthalene UGIKG 3600 up~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~>w UG/KS 50 U»J SEPA R*egiX ht,tttrig SoiIPFRG -oochi

13 >73%7$>. ~UGIKG 14f '00tt- USKG 2790 >~USlETA Regio Dildta To Wici PRG- oeeoh

Nal~~hthalerle US/N~ KS 3G USEPA Regio TX Toep Water 5RG - eacrcoc

sttbmnew. ¾ ~~USGK 28D SEPA Rsios IX 1ioaioT-~ dWcca-lPRDO -'i 1,

UG/KG 680 ¾7.>w~

C .L U~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ SEPA MDL Driehig Wale Swodar- 1,

o IEPA TACD1O 1,ntri~~omc- ai SoilI 1g~ko, 1

o -4- [EPA TAC.D Cottetrootion Woeler, Soil Ingerteon 1,8~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~IEATAO -- U ~k SL IRUh

AUS-042R-0 Uis Result: Referenc~e - EQUPMEN-STOP E ARA ri DcolerfoWatee slity Htoot Health j11

6 ~~~Po lynuclea rAromsbtc Hyd roca rbons,(PAHs) 1. THE BASE MAP FOR THIS FIGURE WAS COMPILED FROM THREE SOURCES: (1 
co 1~~-Methylnaphthalene US/KS 43 HAND SKETCH PERFORMED DURING THE FIELD RECONNAISSANCE IN SPRING 1999; (2)

LI) U~~~~~~t '0409¾ ~~~~~~~US/KS 1000 %o0

00 ~~~~~~Acenaphlhylene UG/KS 390/ AERIAL PHOTOGRAPHS TAKEN ON FEBRUARY 22, 2000; AND, (3) ENTECH AERIAL
o '04¾4.;~~~~~~~~~~~US/KG 86~' R ME RAIL LINES PHTGAH(DTD14-93FRMTER99RPOTNILD"ISRCL
O ~ ~ ~~~~~ 417 ~~~~~~~~US/KG 100 - EXISTING OLN IMEX/GENERAL DYNAMI.SU AERIAL PHOTOGRAPHIC ANALYSIS-INVENTORY OF PTNTIAL DSOSAL SITES:

- t ~~~~~~~~~~~~~~~~~~~~~~ADDITIONAL AND UNCHARACTERIZED SITES (AUS) OPERABLE UNIT, CRAB ORCHARD
LS/KS 110 83_01I NATIONAL WILDLIFE REFUGE (CONWR), MARION ILLINOIS, VOLUME II: MAPS, PAGE B."

C) WI~~~~~USKS 1220C 2. DATA QUALIFIERS FOR ANALYTICAL RESULTS ARE NOT INDICATED.
P~~~b~~w.~~ ~~*ttW 1 LOADING DOCK 004R
P4 7 <'O~~~~ US/KG 270 >'>o' REFER TO THE QCSR FOR DATA QUALIFIERS.
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