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ACRONYM LIST
Crab Orchard AUS OU PA/SI Report

ACRONYM DEFINITION

3Sj, Mean plus three standard deviations

A.N. Ammonium Nitrate

ARAR Applicable, Relevant and Appropriate Requirements

AOC Area of Concern

AST Aboveground Storage Tank

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

AUS OU Additional Uncharacterized Sites Operable Unit

BGS Below Ground Surface

BNA Base-Neutral Acids

BOD Biological Oxygen Demand

BOR U.S. Bureau of Reclamation

BRA Baseline Risk Assessment

BTAG Biological Technical Assistance Group

BTOC Below Top of Casing

BWT Below Water Table

CCME Canadian Council of Ministers of the Environment

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

CIA Central Intelligence Agency

CIPS Central Illinois Public Service

CLP Contract Laboratory Program

* CM/SEC Centimeters per Second

COC Chain-of-Custody

COC Chemical of Concern

COC Crab Orchard Cemetery

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

1 DOI U.S. Department of the Interior
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ACRONYM LIST
Crab Orchard AUS OU PAISI 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

TSS Total Suspended Solids

UET Upper Effect Threshold

UG/KG micrograms per kilogram

UG/L micrograms per liter

UMC Universal Match Corporation

USACE U.S. Army Corp of Engineers

USCS Unified Soil Classification System

USEPA United States Environmental Protection Agency

ECOTOX Ecological Toxicity Database

USFWS United States Fish & Wildlife Service

USGS United States Geological Survey

UST Underground Storage Tank

UXO Unexploded Ordnance

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
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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 liter

MHSPE Ministry of Housing, Spatial Planning, and the Environment

MISCA OU Miscellaneous Areas Operable Unit

MM millimeter

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

MSDS Material Safety Data Sheets

MSL Mean Sea Level

MW Monitoring Well

NA Not analyzed

NA Not applicable

NAPL Non-aqueous Phase Liquid

NEC No Effect Concentration

NCP National Contingency Plan

ND Not detected

NC Nitroglycerin

NG/KG Nanograms per kilogram

NOAA National Oceanic and Atmospheric Administration

NaOH Caustic Soda

NOEC No-observed-effect concentration

NPL National Priorities List

OD Outside Diameter

OE Ordnance and Explosives

OEW Ordnance and Explosive Waste

OFDAP Ordnance Field Director of Ammunition Plants

OU 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 Concem

PM Project Manager

PPB Parts Per Billion

PPE Personnel Protection Equipment
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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

R&D Research & Development

RAGS Risk Assessment Guidance for Superfund (USEPA document)

RCRA Resource Conservation and Recovery Act

RDX Royal Demolition Explosive (Cyclonite)

RI Remedial Investigation

RI/FS Remedial Investigation / Feasibility Study

RL Reporting Limit

ROD Record of Decision

RR Railroad

RRTC Railroad Tank Car

SAP Sampling and Analysis Plan

SARA Superfund Amendments and Reauthorization Act (I1986)

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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SECTIONTWENTY-TWO AK-0062 - COG kea

COC AREA SITES

This volume of the report includes the eight Additional and Uncharacterized Sites Operable Unit
(AUS OU) sites in the Crab Orchard Cemetery (COC) area that were investigated in the Site
Investigation (SI). The sites are on the south side of Crab Orchard Lake (Figure 22-1), in the
vicinity of Wolf Creek Road and an abandoned roadway that has been designated for this report
as the COC Area Road. The COC Area, which is remote from industrial and public areas, was
used by the Army for detonation of surplus munitions after the end of World War II. Army
records indicate that in 1943 "burning pits were constructed... near Hampton Cemetery and put
into operation"'.' The Army also reportedly fenced off several l/2 acre to 2 acre areas around
Hampton Cemetery in 1946 for the disposal of ordnance components, specifically landmine
parts.2 Two former employees at the IOP stated that there were pits at the where landmines,
primers, and detonators were destroyed by detonation. The locations of these pits could not be
determined but one of them was described as being deep and lined with red brick.

As discussed below, a number of sites in this area were investigated, and some were remediated,
as part of the Explosives and Munitions Manufacturing Area Operable Unit (EMMA OU).
Except for Site AUS-0063, as discussed below, EMMA OU sites that were determined to require
no further action, based on the results of a chemical investigation, were excluded from the AUS
OU investigation.

Each of the eight AUS OU sites in the COC area was included in the SI for one or more of the
following reasons:

* The site was reportedly used as a landfill (Site AUS-0062).
* Suspect debris, signage and/or fencing were found at the site (Sites AUS-0063, -0064, -0065,

-0066, -0067, and -0069).
* The site is an EMMA OU COC site, but chemical data were not collected as part of the

EMMA OU; only ordnance searches were done (Sites AUS-0062, 0063 4 -0064, -0066, and -
0069).

* Historic aerial photography interpretation indicated that the site may have been used for
detonations (Site AUS-0109).

COC AREA-EMMA OU

There were 10 COC sites included in the EMMA OU Remedial Investigation (RI), COC-1
through COC-10.5 These sites were investigated for chemical contamination. Five more sites

' U.S. Army Corps of Engineers, Rock Island District, August 1993. Archives Search Report Findings for the
fonner Illinois Ordnance Plant page 12, 3(c).
2 U.S. Army Corps of Engineers, Rock Island District, August 1993. Archives Search Report Findings for the
former Illinois Ordnance Plant. page 12, 3(e).
3U.S. Army Corps of Engineers, Rock Island District, August 1993. Archives Search Report Findings for the
former Illinois Ordnance Plant Appendix E, page E-5, B.3.
4 Site AUS-0063 was intended to be at the location of COC-12. The locations that were sampled were actually part
of COC-9. See discussion in Section 23.
5 Environmental Science and Engineering, Draft Final RI Report for the Explosives/Munitions Manufacturing
Operable Unit. Crab Orchard National Wildlife Refuge, September 15, 1994.
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were added (COC- 11 through COC- 15) in a later investigation that addressed only unexploded
ordnance (UXO) and ordnance scrap.6 The COC sites are shown in Figure 22-2g.

Figures 22-3 through 22-10 present the previous sampling results for Sites COC-1, COC-2,
COC-4, COC-5, COC-6, COC-7, COC-8, and COC-9, respectively. Results for Site COC-3 are
not included because that site was remediated as part of the EMMA OU. The remaining sites for
which chemical analytical results are available, shown in Figures 22-3 through 22-10, were
determined to require no further action.8'9' 10

AUS-0062

According to the United States Fish & Wildlife Service (USFWS), AUS-0062 is a former landfill
that was closed by the Refuge in 1974. This site was identified by the USFWS and corresponds
to COC- 11 of the EMMA OU. It is located on the south side of the COC Area Road, about 1.1
miles west of Wolf Creek Road (Figure 22-1).

AUS Original Site Designations

AUS-0062 is one of the original AUS OU sites designated in 1997-1999 by USEFWS.

22.1 HISTORIC SEARCH INFORMATION

22.1.1 Site Description

This site was originally described as an area of mounds and pits approximately 100 yards west of
former COC-1. The site measures approximately 600 feet (fi) (in an east-west direction) by 200
ft (in a north-south direction).1 1

22.1.2 Operational History and Waste Characteristics

The aerial photograph interpretation indicated that this site appeared to be a roadside clearing
and fill operation in 1971, the year of the first photograph that showed any signs of activity in

6 Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis. Final Report Former

Illinois Ordnance Plant, Marion. Illinois

7 COC-O0 is not shown and is outside the area shown in the figure. COC-I0 is discussed in Section 41 of this report

and the location is shown in Figure 41-1. Sampling results from the EMMA OU investigation are shown in Figure

41-2 of this report.
8 Environmental Science and Engineering, Inc., Draft Final RI Report for the Explosives/Munitions Manufacturing

Operable Unit. Crab Orchard National Wildlife Refiae,, September 15, 1994.

9 Environmental Science and Engineering, Inc., Record of Decision (ROD) for Crab Orchard National Wildlife

Refuge, Explosives/Munitions Manufacturing Are (EMMA) Operable Unit (OU), dated April 22, 1996, Pages D-1
to D-2.
tO U.S. Anny Corps of Engineers and U.S. Environmental Protection Agency, Crab Orchard National Wildlife
Refuge, Explanation of Significant Differences (ESD), Explosives/Munitions Area Operable Unit (EMMA OU).
Site COC-4, dated May 1999.
11 Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis. Final Report,
Former Illinois Ordnance Plant. Marion. Illinois, Page 2-25.
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this area.12 No waste materials could be discerned from the 1971 photograph. Some mounds of
unidentifiable materials were noted near the western edge of the assumed fill material.13 By
1980, the site appeared to be inactive (which agrees with information obtained from the USFWS,
that this landfill was closed in 1974? and the aerial extent of the fill area appeared to extend
farther west than in the 1971 photo. It appears that the site activity progressed from east to
west, based on visual observation of the vegetation in the aerial photos. In the 1993 aerial
photograph, there appeared to be a large linear scar located at the geographic center of the fill.15
This suggests recent activity, however the nature of the activity could not be determined from the
aerial photographs. 16

There have been no known industrial lessees of this property.

22.1.3 AUS-0062 Previous Sampling Results

No samples for chemical analysis were taken at this site as part of the EMMA OU.

Parsons Engineering, 1997

As part of the EMMA OU, the Department of the Army conducted an Ordnance and Explosive
Waste (OEW) investigation at this site (formerly COC-1 1) in 199717. Two 100-fl square grids
were investigated at this site and a total of 133 magnetic anomalies were identified.18 Forty-two
of these were investigated and all were non-ordnance scrap except for one, which was a
munitions fragment (not classified as UXO).'9

1 Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional
and Uncharacterized Sites (AUS) Operable Unit, Crab Orchard National Wildlife Reffige, Marion, Illinois, Volume I
(Text) Page 3-32 and Volume II (Maps) Page R. The Entech reports analyze historic aerial overflight photographs
of industrial areas at the Refuge, from 1943 to 1993. The photos were obtained from the National Archives and
Records Administration (NARA) and the U.S. Department of Agriculture Agricultural Stabilization and
Conservation Service (ASCS).
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, Marion, Illinois, Volume I
(Text) Page 3-32 and Volume 11 (Maps) Page R.
14 Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional
and Uncharacterized Sites (AUS) Operable Unit, Crab Orchard National Wildlife Refuge. Marion, Illinois, Volume I
(Text) Page 3-32 and Volume II (Maps) Page R.
15 Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional
and Uncharacterized Sites (AUS) Operable Unit, Crab Orchard National Wildlife Refuge, Marion, Illinois, Volume I
(Text) Page 3-32 and Volume 11 (Maps) Page R.
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, Marion, Illinois, Volume I
(Text) Page 3-32 and Volume II (Maps) Page R.
17 The work was done by Parsons Engineering Science, Inc., under contract to the Army.
Is Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report,
Former Illinois Ordnance Plant, Marion, Illinois, Pages 2-25 through 2-27.
'9 Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report,
Former Illinois Ordnance Plant, Marion, Illinois, Page 2-27.
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*0 USEPA Sampling, 1998

The United States Environmental Protection Agency (USEPA) collected two samples (62-O1C
and 62-02C) from AUS-0062. USEPA sample locations are shown in Figures 22-11 and 22-12.
The results for all detected constituents are listed in Table 22-1A. No polynuclear aromatic
hydrocarbons (PAHs), mercury, or volatile organic compounds (VOCs) were detected. Nickel
(210 milligrams per kilogram (mg/kg)) exceeded USEPA Soil Screening Levels (SSLs) and
Refuige background 20 in both samples.

22.1.4 Observations During Site Visit

This site is located in a valley just south of the COC Area Road (Figure 22-1). An east-west
drainageway traverses the site (Figure 22-11). Several mounded areas and pits were observed.
Some of these mounds and pits are likely the result of previous UXO investigations (such as
those found in a grassy area with hand dug pits and flag markers) and others are more likely the
result of other activities such as dumping or landfilling.

22.1.5 Recommendations Based on Preliminary Assessment

AUS-0062 was included in the SI because the 1998 USEPA sample results exceeded the
preliminary screening levels, and because of the reported history of usage as a landfill.

22.2 SITE INVESTIGATION INFORMATION

URS conducted a Site Investigation at AUS-0062 on May 3, 2000. The rationale for sample
locations, media, and analytes is presented in the Field Sampling Plan (FSP)2 ' for the AUS OU
PA/SI. AUS OU SI sample locations are shown on Figures 22-11 and 22-12. Survey
coordinates for all sample locations in AUS-0062 are listed in Table 22-1. Table 22-2 lists the
sample locations and the matrix sampled at that location. All samples are soil samples unless
otherwise noted.

22.2.1 Field Investigation

Sampling was done in accordance with the FSP, except as noted.

Soil Mounds and Pits

Soil samples 0062-001 and 0062-008 were collected from mounded areas identified during the
site reconnaissance. Sediment Sample 0062-005 was collected from a pit that was observed
during the site reconnaissance. The origin of the mounds and pits is unknown.

20 See Table 1-11 of this report for Refuge background soil values used for the PA.
2 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 Superfiund
Site, Marion. Illinois (Williamson County), prepared by URS Corporation.
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*s Drainage Ditch

Sediment and surface water locations 0062-004 and 0062-007 were in the east-west
drainageway. Location 0062-004 was in an area of the drainageway that appears to receive
runoff the northern part of the site. Location 0062-007 was in a ponded area of this
drainageway, near the exit of the COC Area Road culvert, close to a partial 55-gallon drum
(Figure 22-11). The previous contents and origin of the drum are not known.

Other Locations

Soil samples 0062-002 and 0062-003 were collected from the grassy area with hand dug pits and
flag markers. It is likely that this is the area of the previous UXO investigation. This area may
also be the location of the former landfill.

Soil sample 0062-006 was collected next to the partial 55-gallon drum.

22.2.2 Field Results

22.2.2.1 Site Conditions

22.22.1.1 Geologic Conditions

There were no test pits or monitoring wells installed at AUS-0062. The upper two ft of material
from the hand auger borings was described as silty clay fill. The fill at sample location AUS-O 0062-006 included debris.

22.2.2.1.2 Hydrogeologic Conditions

No hydrogeological information is available for this site.

22.22.1.3 Hydrologic Conditions

There was some water in the east-west drainageway at the time of the field investigation,
including a small amount of ponded water at the east end of the site, near the discharge of the
COC Area Road culvert.

22.2.2.2 Chemical Results

The sample analytical results are summarized in the following tables:

• Table 22-3 - soil samples results,
* Table 22-4 - sediment results, and
* Table 22-5 - surface water samples results.

These tables list all the chemicals detected in AUS-0062 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 22-11 - results for soil and sediment samples, and
* Figure 22-12 - results for surface water samples at this site.

22.3 SCREENING RISK ASSESSMENT

Results of the screening are presented in Tables 22-6 through 22-11 as follows:

Table 22-6--human health risk screening for soils,
Table 22-7--human health risk screening for sediment,
Table 22-8--human health risk screening for surface water,
Table 22-9--ecological risk screening for soils,
Table 22-10--ecological risk screening for sediment, and

* Table 22-11--ecological risk screening for surface water.

Each table lists the maximum detected concentration for each constituent analyzed at AUS-0062.
The screening results are presented in the tables in terms of hazard quotients (HQs). The HQ for
any chemical detected, for any particular screening criteria 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 for 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, but rather as uncertainties.

In Figures 22-11 and 22-12, 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 22-12 (human health risk) and 22-13 (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 22-12) and COPECs (Table 22-13) are shaded in the tables.
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22.3.1 Human Health Risk

22.3.1.1 Soil/Sediment

Human health screening results for soil and sediment samples are presented in Tables 22-6 and
22-7, respectively. Soil screening values were used to screen the sediment samples, since
sediment-specific data are not available for human health risk.

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 O. 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.

22.3.1.2 Surface Water

Human health risk screening results for chemicals in surface water at AUS-0062 are presented in
Table 22-8. The maximum concentrations from AUS-0062 were screened against the State of
Illinois General Use Surface Water Quality Criteria - Human Health.

22.3.2 Ecological Risk

22.3.2.1 Soil

Ecological screening results for soil samples are presented in Table 22-9. Soil screening
concentrations for direct exposures were developed using toxicity reference values (TRVs)
derived from several sources, including the following:

*USEPA (2000)22
Environment Canada (1995)23
Talmage et al (1999)24

* Efroymson et al (1997a, 1997b)2 5

22 USEPA. 2000. Ecological Soil Screening Level Guidance (Draft). USEPA Office of Emergency and Remedial
Response, Washington, DC.
23 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.
24 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.
25 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.
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* CCME (1999)26

MHSPE (1994)
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)28 used a log K4w 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 Kw 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.

22.3.2.2 Sediment

Ecological screening results for sediment samples are presented in Table 22-10. Sources of
TRVs for evaluating direct exposures to aquatic organisms in sediments included:

Consensus-based freshwater sediment criteria (MacDonald et al. 1999)29

USEPA (1996 - summarized by Ingersoll et al. 1996)30
Ontario Ministry of the Environment and Energy (1995)31
NOAA (1999)3
Ecotox (USEPA 1996)33

Efroymson, R.A., M.E. Will, and G.W. Suter II. 1997b. Toxicological Benchmarksfor Contaminants of Potential
Concern for Effects on Soil and Litter Invertebrates and 1Hleterotrophic Process: 1997 Revision. Oak Ridge National
Laboratory, Oak Ridge, Tennessee. ES/ER!TM- 126/R.
26 Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.
27 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.
28 USEPA 1991. Assessment and Control of Bioconcentratable Contaminants in Surface Waters (Draft). US
Environmental Protection Agency Office of Research and Development, Washington, D.C.
29 MacDonald, D.D., Ingersoll, C.G., Berger, T.A. 1999. Development and Evaluation of Consensus-Based
Sediment Quality Guidelines for Freshwater Ecosystems. MacDonald Environmental Services Ltd., British
Columbia, Canada.
30 Ingersoll, C.G., P.S. Haverland, E.L. Brunson, T.C. Canfirld, F.J. Dwyer, C. E. Henke, N.E. Kemble, D.R. Mount,
and R.G. Fox. 1996. Calculation and evaluation of sediment effect concentrations for the amphipod 1Hyalella azteca
and the midge Chironomus riparius. J. Great Lakes Res. 22(3):602-623.
31 Ontario Ministry of Environment and Energy. 1995. Ontario's Approach to Sediment Assessment and
Remediation. Second SETAC World Congress ( 16TI Annual Meeting). Vancouver, British Columbia, Canada.
32 NOAA. 1999. Screening quick Reference Tables. National Oceanic and Atmospheric Administration HAZMAT
Report 99-1, Seattle Washington.
33 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.
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* Long et al. (l995)34
* Equilibrium partitioning
* USEPA Region V Environmental Data Quality Levels (EDQLs)
* Other sources

With respect to effects levels, there are a number of potential sources and endpoints. There are
also multiple endpoints from some sources. For example, threshold effects levels (TELs) as
reported by Ingersoll et al. (1996) are the geometric mean of the 15th percentile in the effects
data set and the 50th percentile in the no-effects data set. The effects-range low (ERL) and
effects-range medium (ERM) are the 15th percentile and 50th percentile values in the effects
datasets, respectively. The Probable Effects Level (PEL) is the geometric mean of the 5 0 th
percentile in the effects data set and the 85th percentile in the no-effects data set, and the effects
range medium is the 5Oth percentile value of the effects dataset. A TEL or ERL is assumed to
represent a concentration below which toxic effects are rarely observed. The range between the
TEL and PEL is assumed to represent the range in which effects are occasionally observed.
MacDonald et al. (2000) developed "consensus-based" freshwater sediment screening
concentrations. Threshold effect concentrations (TECs) were developed as concentrations below
which adverse effects are not expected to occur. Probable effect concentrations (PECs) were
levels above which effects are frequently expected to occur. Among other potential screening
values, no effect concentrations (NECs - Ingersoll et al. 1996) and upper effect thresholds (UETs
- NOAA 1999) are also levels above which effects are frequently or always observed.

In deriving an ecological screening value (ESV), preference was given to the TEC, TEL and
ERL values since these are the most conservative (i.e., levels below which effects are rarely
observed). Preference was also given to freshwater-derived values (MacDonald et al. [1999],
Ingersoll et al. [1996], Ontario [1995] and NOAA [1999]) as opposed to estuarine or saltwater
(Long et al. 1995). If screening values were unavailable from the sources noted above, the
"equilibrium-partitioning" (EqP) approach was used. This used the surface water ecological
screening value and the expected partitioning between sediment and sediment pore water as
described in USEPA (1993). A detailed discussion of the screening concentration selection is
presented in Appendix G.

The screening approach for ingestion pathway exposures was the same as for soils as presented
in Section 22.3.2.1.

22.3.2.3 Surface Water

Ecological screening results for surface water samples are presented in Table 22-11. 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)35

34 Long, E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of adverse biological effects within
ranges of chemical concentrations in marine and estuarine sediments. Environ. Management. 19(1): 81-97.
*5 USEPA. 1999a. National Recommended Water Quality Criteria--Correction. Office of Water. EPA 822-Z-99-
001. April.
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* EcoTox (USEPA 1996)36
* USEPA Region IV Freshwater Screening Values (1999b)37

. 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)38

* 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 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 22.3.2.1.

22.4 SCIENTIFIC MANAGEMENT DECISION POINT

An RI is recommended for Site AUS-0062, 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 necessarily be retained as COPCs/COPECs for further
evaluation. These are the constituents coded with "D-" on the COPC list, Table 22-12, and
include antimony and cadmium in sediment; and antimony, arsenic, barium, and selenium in soil.
On the COPEC list, Table 22-13 the constituents coded with "D" includes beryllium in surface
water; cadmium and mercury in sediment; and boron, manganese, mercury, and selenium in soil.
These chemicals may later be included in the RI for other reasons, 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 on Tables 22-12 and 22-13 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 22-14.

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

3 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.
37 USEPA. 1999b. Region IV Ecological Risk Assessment Bulletins - Supplement to RAGS. Available at
http://www.epa.gov/region4/waste/oftecser/ecolbul.htm.
38 ASTER. 2000. Assessment Tools for Evaluation of Risk Database. United States Environmental Protection
Agency, Office of Research and Development.
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addressed in this study may warrant investigation in the RI. These issues will be addressed in theO Work Plan for the RI.
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TABLE 22-1

SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-0062

Ground Surface Top of
Sample Casing

Location Northing Easting Elevation Elevation Comments
0062-001 377231.8 768472.2 440.01 NA

0062-002 377291.8 768438.7 434.64 NA

0062-003 377285.0 768393.0 433.80 NA
0062-004 377331.5 768354.1 430.89 NA
0062-005 377222.1 768481.5 435.91 NA
0062-006 377360.5 768537.9 435.65 NA

0062-007 377354.2 768509.5 433.12 NA
0062-008 377347.6 768320.1 436.34 NA

Sheet I of I

NA = Not Applicable
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TABLE 22-1A
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY
Sample ID Constituent Result

(mg/kg)
62-O1 C Aluminum 11,000

Barium 110
Beryllium 0.6
Calcium 2,900
Chromium 25
Cobalt 9.5
Copper 18
Iron 30,000
Lead 19
Magnesium 2,300
Manganese 390
Mercury 0.04
Nickel 39
Potassium 1,100
Silver 1.6
Vanadium 46
Zinc 50

62-02C Bis(2-Ethylhexyl)phthalate 0.1 lJ
Aluminum 15,000
Barium 73
Beryllium 0.7
Calcium 1,800
Chromium 23
Cobalt 4.5
Copper 7.9
Iron 16,000
Magnesium 2,100
Manganese 140
Mercury 0.04
Nickel 210
Potassium 1,000
Vanadium 36
Zinc 32

Sheet I of 1

mg/kg - milligrams per kilogram
J = estimated
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TABLE 22-2
MATRICES SAMPLED AT EACH SAMPLE LOCATION AT AUS-0062

Sediment Soil Surface Water

AUS-0062-004 AUS-0062-001 AUS-0062-004

AUS-0062-005 AUS-0062-002 AUS-0062-007

AUS-0062-007 AUS-0062-003

AUS-0062-006

AUS-0062-008*

Sheet I of 1

* Note that the samples at this location were originally designated as sediment, but are actually soil
samples.
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SieTIONTWENTY-TWO AUS-0062 - e0C Ara

TABLE 22-3
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections Range of Detections

Volatile Organic Compounds
Trichloroethylene (TCE) 2/7 3 ug/kg to 4 ug/kg
Metals
Aluminum 7/7 I I,100 mg/kg to 28,000 mg/kg
Antimony 4/7 0.25 mg/kg to 0.52 mg/kg
Arsenic 7/7 3.5 mg/kg to 8.6 mg/kg
Barium 7/7 58.1 mg/kg to 131 mg/kg
Beryllium 7/7 0.42 mg/kg to 0.74 mg/kg
Boron 2/7 1.6 mg/kg
Cadmium 2/7 0.63 mg/kg to 0.78 mg/kg
Calcium 7/7 1,080 mg/kg to 2,390 mg/kg
Chromium, Total 7/7 18.6 mg/kg to 29.8 mg/kg
Cobalt 7/7 3.6 mg/kg to 11.4 mg/kg
Copper 7/7 8.4 mg/kg to 15.6 mg/kg
Iron 7/7 13,100 mg/kg to 26,100 mg/kg
Lead 7/7 9.2 mg/kg to 37.5 mg/kg
Magnesium 7/7 1,760 mg/kg to 3,230 mg/kg
Manganese 7/7 168 mg/kg to 652 mg/kg
Mercury 7/7 0.017 mg/kg to 0.051 mg/kg
Nickel 7/7 13.6 mg/kg to 24.1 mg/kg
Potassium 7/7 578 mg/kg to 1,300 mg/kg
Selenium 3/7 0.38 mg/kg to 1.1 mg/kg
Sodium 7/7 40.8 mg/kg to 545 mg/kg
Thallium 1/7 0.66 mg/kg
Vanadium 7/7 3 1.1 mg/kg to 43 mg/kg
Zinc 7/7 27.9 mg/kg to 56 mg/kg

Sheet I of I
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: MMF 7/23/01

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



S~eTIONTWENTY-TWO AUS-0062 - CDC Area

TABLE 22-4
SEDIMENT SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections Range of Detections

Metals

Aluminum 3/3 8,900 mg/kg to 13,900 mg/kg
Antimony 1/3 0.41 mg/kg
Arsenic 3/3 3.3 mg/kg to 15.8 mg/kg
Barium 3/3 108 mg/kg to 200 mg/kg
Beryllium 3/3 0.65 mg/kg to 1.7 mg/kg
Boron 3/3 1 mg/kg to 4.6 mg/kg
Cadmium 2/3 0.92 mg/kg to 1.5 mg/kg
Calcium 3/3 1,220 mg/kg to 2,930 mg/kg
Chromium, Total 3/3 10.2 mg/kg to 34.4 mg/kg
Cobalt 3/3 3.7 mg/kg to 14.7 mg/kg
Copper 3/3 10.3 mg/kg to 32.7 mg/kg
Iron 3/3 10,600 mg/kg to 39,700 mg/kg
Lead 3/3 10 mg/kg to 28.8 mg/kg
Magnesium 3/3 1,740 mg/kg to 2,510 mg/kg
Manganese 3/3 92.3 mg/kg to 472 mg/kg
Mercury 3/3 0.03 mg/kg to 0.035 mg/kg
Nickel 3/3 13.2 mg/kg to 47.7 mg/kg
Potassium 3/3 838 mg/kg to 3,360 mg/kg
Selenium 1/3 1.6 mg/kg
Silver 1/3 0.31 mg/kg
Sodium 3/3 53.1 mg/kg to 224 mg/kg
Thallium 1/3 0.55 mg/kg
Vanadium 3/3 8.6 mg/kg to 60 mg/kg

Zinc 3/3 29.5 mg/kg to 133 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: MMF 7/23/01

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



SEeTIONTwENTY-Two A3S-0062 - COC Area

TABLE 22-5
SURFACE WATER SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections Range of Detections

Metals
Aluminum 2/2 7,160 ug/L to 8,230 ug/L
Arsenic 1/2 S ug/L
Barium 2/2 48.1 ug/L to 180lug/L
Beryllium 1/2 3.2 ug/L
Boron 2/2 70.4 ug/L to 71.4 ug/L
Cadmium 2/2 5.3 ug/L to I Iug/L
Calcium 2/2 146,000 ug/L to 163,000 ug/L
Chromium, Total 2/2 3 ug/L to 14.1 ug/L
Cobalt 2/2 28.5 ug/L to 240 ug/L
Copper 1/2 11.7 ug/L
Iron 2/2 6,540 ug/L to 28,400 ug/L
Lead 1/2 3.9 ug/L
Magnesium 2/2 81,000 ug/L to 102,000 ug/L
Manganese 2/2 3,410 ug/L to 10,800 ug/L
Nickel 2/2 364 ug to 917 ug/L
Potassium 2/2 8,060 ug/L to 8,480 ug/L
Sodium 2/2 44,100 ug/L to 45,600 ug/L
Vanadium 2/2 6.3 ug/L to 18.8 ug/L
Zinc 2/2 395 ug/L to 993 ug/L

Sheet I 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: MMF 7/23/01

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



TABLE 22-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0062

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 I Max Reporting Qualifier Units Concentration (or Region 9 Industrial Based on USEPA Region 9 (or Max RL) to Migration t

Limit (RL) Soit Max R ) to rcinoens Industrial Soil PRG for Groundwater CriteriaLimit (RL) ~~Background (SOIL) Carinogensfo Toxins (DAF-1)

Volatile Organic Compounds
7 1-55-6 I,1,I-Trichloroethane 6 U UG/KG 1.80E-06 6.OOE-02
79-34-5 1,1,2,2-Tetrachloroethane 6 UW UGIKG 6.68E-09 1.54E-06 3.00E+01
79-00-5 1,1,2-Trichloroethane 6 UJ UGIKG 3.16E-09 3.94E-05 6.67E+00
75-34-3 I,I-Dichloroethane 6 UJ UG/KG 2.91 E-06 6.OOE-03
75-354 1,1-Dichloroethene 6 UJ UfG/KG 5.05E-08 8.912-O5 2.00E+00
107-06-2 1,2-Dichloroethane (EDC) 6 Us UGIKG 7.85E-09 1.70E-04 6.00E+00
540-59-0 1,2-Dichloroethene (total) 6 U UG/K& 4.07E-05 3.00E-01
78-87-S 1,2-Dichloropropane 6 U UG/KG 7.8 1E-09 2.82E-04 6.00E+00
78-93-3 2-Butanone (MEK) 12 U UG/KG 4.33E-07
591-78-6 2-Hexanone 12 U UGIKG
108-10-1 4-Methyl-2-pentanone (MIBK) 12 U UG/KG 4.16E-06
67-64-1 Acetone 12 U UG/KG 1.93E-06 1.50E-02
7143-2 Benzene 6 UJ UG/KG 4.10E-09 2.48E-04 3.OOE+00
75-27-4 Bromodichloromethane 6 U UG/KG 2.55E-09 5.75E-06 2.002-01
75-25-2 Brornoform 6 UJ UG/KG 1.922-l 1 3.41E-07 1.50E-01
74-83-9 Bromomethane 6 US UG/KG 4.57E-04 6.OOE-01
75-15-0 Carbon disulfide 6 UJ UG/KG 4.96E-06 3.00E-03
56-23-5 Carbon tetrachloride 6 U UG/KG 1.13E-08 8.58E-04 2.00E+00
108-90-7 Chlorobenzene 6 U UG/KG 1I.1 I E-05 8.57E-02
75-00-3 Chloroethane 6 US UG/KG 9.22E-10 3.18E-07
67-66-3 Chloroform 6 U UG/KG 1.15 -08 4.66E-03 2.00E-01
74-87-3 Chloromethane 6 U UG/KG 2.25E-09
156-59-2 cis-i,2-Dichloroethene 6 U UG/KG 4.07E-05 3.OOE-01

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

Page I of 8



TABLE 22-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0062

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 Based on USEPA Based on USEPA Region 9 (or Max RL) to Migration t

CAS Number Chemical Max Reporting Qualifier Units tin R t(or Region 9 Industrial Industrial Soil PRG for Groundwater Criteria

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

10061-01-5 cis-1,3-Dichloropropene 6 U UGIKG 3.37E-08 1.36E-04

12448-1 Dibromochloromethane 6 U UGIKG 2.26E-09 3.77E-06 3.00E-01

100414 Ethylbenzene 6 U UG/KG 1.00E-06 8.57E-03

75-09-2 Methylene chloride 6 U UGIKG 2.92E-10 6.14E-07 6.00E+00

110-54-3 N-Hexane 6 UJ UG/KG 1.49E-05

10042-5 Styrene 6 UJ UG/K& 2.94E-07 3.00E-02

127-184 Tetrachloroethylene (PCE) 6 U UG/KG 3.21 E-10 3.52E-06 2.00E+00

108-88-3 Toluene 6 U UGIKG 3.02E-06 1.00E-02

1330-20-7 total Xylenes 6 UJ UG/KG 1.35E-06 6.00E-04

156-60-5 trans-1,2-Dichloroethenc 6 UJ UG/KG 2.80E-05 2.00E-01

10061-02-6 trans-1,3-Dichloropropene 6 U UG/KG 3.37E-08 1.36E-04

79-01-6 Trchb E) 4 J UG/KG 6.54E-10 5.06E-05

75-014 Vinyl chloride 6 UJ UG/KG 1.23E-07 8.57E+00

Explosives
99-354 1,3,5-Trinitrobenzene 310 U UG/KG 1.17E-05

99-65-0 1,3-Dinitrobenzene 310 U UG/KG 3.52E-03

118-96-7 2,4,6-Trinitrotoluene (TNT) 620 U UG/KG 7.54E-09 1.41E-03

121-14-2 2,4-Dinitrotoluene 310 U UG/KG 1 .76E-04 7.75E+03

606-20-2 2,6-Dinitrotoluene 620 U UG/K& 7.04E-04 2.07E+04

35572-78-2 2-Amino-4,6-Dinitrotol uene 620 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 620 U UGIKG

99-08-1 3-Nitrotoluene 620 U UG/KG 3.05E-04

19406-51-0 4-Amino-2,6-Dinitrotoluene 620 U UG/KG

99-99-0 4-Nitrotoluene (PNT) 620 U UG/KG 3.05E-04

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

I = Estimated U = Nondetect

Page 2 of 8



TABLE 22-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0062

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)

269141-0 HMX 620 U UG/KG 1.41E-05
98-95-3 Nitrobenzene 310 U UG/KG 2.71 E-03
121-82-4 RDX 620 U UGfKG 2.76E-08 2.35E-04
479-45-8 Tetryl 940 U UG/KG 1.07E-04
Metals
7429-90-5 Aluminum 28000 MG/KG 9.72E-01 1.67E-02
7440-36-0 Antimony 0.52 J MG/KG 6.27E-01 6.36E-04 1.73E+00
7440-38-2 Arsenic 8.6 MG/KG 6.37E-01 3.15E-06 1.96E-02 8.60E+00
7440-39-3 Barium 131 MG/KG 6.72E-0l 1.05E-03 1.64E+00
7440-41-7 Beryllium 0.74 MG/KG 9.74E-01 3.30E-10 2.00E-04 2.47E-01
744042-8 Boron 1.6 J MG/KG 3.02E-01 2.02E-05
7440-43-9 CadniuId . K, 0.78 MG/KG 4.11E+00 2.61E-10 9.63E-04 1.952+0
7440-70-2 Calcium 2390 MG/KG 9.57E-01

744047-3 C m. ' . 29.8 MG/KG 1.18E+00 6.65E-08 1.492+01-
744048-4 Cobalt 11.4 MG/KG 5.25E-01 9.30E-05
7440-50-8 Copper 15.6 MG/KG 1.38E+00 2.06E-04
7439-89-6 Iron 26100 MG/KG 1.35E+00 4.26E-02
7439-92-1 Lead 37.5 MG/KG 1.60E+00
7439-954 Magnesium 3230 MG/KG 2.08E+00
7439-96-5 Manganese 652 MG/KG 1.79E-01 2.02E-02
7439-97-6 Mercury 0.051 J MG/KG 8.50E-01

744-024 HH" . r-Sz~g. 'S4 . ''24.1 MG/G 1.28E+00 5.90E-04 . 0
2023695 Potassium 1300 MG/KG 2.08 E+00
778249-2 Selenium 1.1 MG/KG 4.70E-0 I 1.08E-04 3.67E+00

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

Page 3 of 8



TABLE 22-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0062

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
CA umeCeiclMax Resultporting QualifiConcentration (or Based on USEPA Based on USEPA Region 9 (or Max L) to Migrationa

CAS Number Chemical Max Reporting Qualifier Units Max RL) to Region 9 Industrial Industrial Soil PRO for Groundwater Criteria

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

7440-22-4 Silver 1.2 U MG/KG 2.07E+00 1.17E-04 6.OOE-01

7440-23-5 Sodium 545 MG/KG 3.21E+00

7440-28-0 Thallium 0.66 3 MG/KG 1.61E+00 4.61E-06

7440-62-2 Vanadium 43 MGIKG, 9.11E-01 3.01E-03 I.43E-01

7440-66-6 Zinc 56 MG/KG I.09E+00 9.14E-05 9.33E-02

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

Page 4 or8
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TABLE 22-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0062

ADDITIONAL AND INCHARACTERIZED 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 1EPA (or Max RL) to IEPA (or Max RL) to IEPA Class

Limit.(RL I IndustrialVCommercial Soil Construction Worker Soil Soil Component ofLimit (RIL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

Volatile Organic Compounds
7 1-55-6 I,I,1-Trichloroethane 6 U UG/KG 3 .G0E-03
79-34-5 I,1,2,2-Tetrachloroethane 6 US UG/KG

79-00-5 1,1,2-Trichloroethane 6 US UG/K& 7.32E-07 7.32E-07 3.00E-Ol
75-34-3 1,1-Dichloroethane 6 UJ UG/KG 3.OOE-08 3.0GE-0 2.6 iE-04
75-35-4 I,I-Dichloroethene 6 US UG/KG 3.33E-07 3.33E-06 L.GOE-01
107-06-2 1,2-Dichloroethane (EDC) 6 UJ UG/KG 9.52E-05 4.29E-06 3.OBE-OI
540-59-0 1,2-Dichloroethene (total) 6 U UG/K& 3.00E-07 3.0OE-07 1.50E-02
78-87-5 1,2-Dichloropropane 6 U UG/KG 7.14E-05 3.33E-06 2.00E-OI
78-93-3 2-Butanone (MEK) 12 U U1G/KG

591-78-6 2--Hexanone 12 U UG/KG

108-10-1 4-Methyl-2-pentanone (MIBK) 12 U UG/KG

67-64-1 Acetone 12 U UG/K& 6.OOE-08 6.00E-08 7.50E-04
71 43-2 Benzene 6 UJ UG/KG 3.OOE-05 1.40E-06 2.OOE-OI
75-274 Bromodichloromethane 6 U UG/KG 6.52E-05 3.00E-{6 1.OOE-02
75-25-2 Bromoform 6 UJ UG/KG 8.33E-06 3.75E-07 7.50E-03
74-83-9 Brornomethane 6 UJ UG/KI 2.07E-06 6.00E-06 3.OOE-02
75-15-0 Carbon disulfide 6 UJ UG/KG 3.GOE-08 3.00E-07 1.88E-04
56-23-5 Carbon tetrachloride 6 U UG/KG 1.36E-04 1.46E-05 8.57E-02
108-90-7 Chlorobenzene 6 U UG/KG 1.46E-07 1.46E-06 6.OOE-03
75-00-3 Chloroethane 6 UJ UG/KG

67-66-3 Chloroform 6 U UG/KG 6.38E-06 3.OOE-06 1.OOE-02
74-87-3 Chloromethane 6 U UG/KO

156-59-2 cis-1,2-Dichloroethene 6 U UG/K, 3.OOE-07 3.OOE-07 E.50E-02

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

Page 5 of 8



TABLE 22-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0062

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

CAS Number Chemnical Max Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil Soil Component of
Limit (Rl=) Ingestion Criteria Ingestion Criteria Groundwater Criteria

10061-01-5 cis-l ,3-Dichloropropene 6 U UG/KG

124-48-1 Dibromochloromethane 6 U UG/KG 1.46E-07 1.46E-07 I.50E-02

100-41-4 Ethylbenzene 6 U UG/K& 3.OOE-08 3.OOE-07 4.62E-04

75-09-2 Methylene chloride 6 U UG/KG 7.89E-06 5.OOE-07 3.00E-01

110-54-3 N-Hexane 6 UJ UG/KG

10042-5 Styrene 6 UT UG/KG 1.46E-08 1.46E-07 1.50E-03

127-18 4 Tetrachlioroethylene (PCE) 6 U UG/KG 5.45E-05 2.50E-06 1.00E-01

108-88-3 Toluene 6 U UG/KG 1.46E-08 1.46E-08 5.00E-04

1330-20-7 total Xylenes 6 UJ UG/KG 6.OOE-09 1.46E-08 4.00E-05

156-60-5 trans- 1,2-Dichloroethene 6 UJ UG/KG 1.46E-07 1.461E-07 8.57E-03

10061-02-6 trans-1,3-Dichloropropene 6 U UG/KG

79-01-6 oroelhylene (TCE)i t >;; 4 J UG/KG 7.69E-06 3.33E-06 6.67E-02

75-014 Vinyl chloride 6 UJ UG/KG 2.00E-03 9.23E-05 6.00E-01

Explosives

99-35-4 1,3,5-Trinitrobenzene 310 U UG/KG

99-65-0 1,3-Dinitrobenzene 310 U UG/KG

118-96-7 2,4,6-Trinitrotoluene (TNT) 620 U UG/KG

121-14-2 2,4-Dinitrotoluene 310 U UG/KG 3.69E-02 1.72E-03 3.88E+02

606-20-2 2,6-Dinitrotoluene 620 U UG/KG 7.38E-02 3.44E-03 8.86E+02

35572-78-2 2-Amino-4,6-Dinitrotoluene 620 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 620 U UG/KG

99-08-1 3-Nitrotoluene 620 U UG/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 620 U UG/KG

99-99-0 4-Nitrotoluene (PNT) 620 U UGIKG

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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- ~~~~~~~~~~~~TABSLE 22-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0062

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 Qulalifier Units (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class
Limit R RL) Industrial/Commercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

269141-0 HMX 620 U UG/KG

98-95-3 Nitrobenzene 310 U UG/KG 3.IOE-04 3.10E-04 3.10E+Q0

121-824 RDX 620 U UG/KG

479-45-8 Tetryl 940 U UG/KG 

Metals
7429-90-5 Aluminum 28000 MG/KG

7440-36-0 Antimony 0.52 3 MGfKG 6.34E-04 6.34E-03 1.04E-OI

7440-38-2 Arsenic 8.6 MG/KG 2.87E+00 1.41E-01 3.07E-0 1

7440-39-3 Barium 131 MG/KG 9.36E-04 9.36E-03 1092E-01

7440-41-7 Beryllium 0.74 MG/KG 7.40E-01 2.552-02 1.12E-01

744042-8 Boron 1.6 J MG/KG 8.89E-06 8.89E-05

744043-9 Cadmtum ,. 0.78 MG/KG 3.90E-04 3.90S-03 2.11E-01

7440-70-2 Calcium 2390 MG/KG

744047-3 .i . 29.8 MG/KG 2.98E-03 7.27E-03 it..g4> 0

7440-484 Cobalt 11.4 MG/KG 9.50E-05 9.50E-04

7440-50-8 Copper 15.6 MG/KG 1.90E-04 1.902-03 1.42E-03

7439-89-6 Iron 26100 MG/KG

7439-92-1 Lead 37.5 MG/KG 9.381E-02 9.38E-02

7439-95-4 Magnesium 3230 MG/KG

7439-96-5 Manganese 652 MG/KG 6.79E-03 6.79E-02

7439-97-6 Mercury 0.051 J MG/KG 8.36E-05 8.36E-04 3.40E-01

7440-02-0 1ikel ..y , 24.1 MG/KG 5.88E-04 5.88E-03 3.17E-01

2023695 Potassium 1300 MG/KG

778249-2 Selenium I 1.1 MG/KG 1.10-04 1.10 -03 4.582E-01

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 22-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0062

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 I

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

Limit (IlL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

7440-22-4 Silver 1.2 U MG/KG 1.20E-04 1.20E-03 8.OE-01

7440-23-5 Sodium 545 MG/KG

7440-28-0 Thallium 0.66 J MG/KG 4.13E-03 4.13E-03 2.75E-01

7440-62-2 Vanadium 43 MG/KG 3.07E-03 3.07E-02 4.39E-02

7440-66-6 Zinc 56 MG/KG 9.18E-05 9.18E-04 L.56E-02

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

J = Estimated U = Nondetect

Page 8 of 8
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TAB3LE 22-7
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0062

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio ofMax Caner Risk Hazard Quotient (HQ) Ratio of Max ConcentrationMax Result or IConcentration (or Based on USEPA BaeonUEARgn9(rMxRLto irtont| Mx~eultr |l l M } |I Based on USEPA Region9 S(or Max RL)to Migrationt
CAS Number Chemical Max Reporting Qualifier Units Max RL) to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria

Limit (RL) Background Soil PRG for Txn DFI
(SEDIMENT) Carcinogens s

Explosives
99-354 1,3,5-Trinitrobenzene 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/K& 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 2.53E1+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
2691-41-0 HMX 760 U UG/KG 1.73E-05
98-95-3 Nitrobenzene 380 U UGIKG 3.32E-03
121-82-4 RDX 760 U UG/KG 3.39E08 2.88E-04
47945-8 Tetryl 1100 U UG/KG 1.25E-04
Metals
7429-90-5 Aluminum 13900 MG/KG 1.24E1+00 8.29E-03
7440-36-0 Antimony 0.41 J MG/KG 2.16E-01 5.01E-04 1.37E+00
7440-38-2 Sl . . 15.8 MG/KG 1.53E+00 . 3.60E-02 L5,Ett1 >L

7440-39-3 i.4s .- 2 < > g .200 MG/KG 1.02E+00 1.61 E-03 -A , ME 202

7440-41-7 Beryum .. 1.7 MG/KG 1.06E+00 7.58E-10 4.60E-04 5.67E-01
744042-8 Boron 4.6 1 MG/KG 5.81 E-5
744043-9 Cadmium 1.5 MG/KG 9.38E-01 5.02E-10 1.85E-03 3.75E+00
7440-70-2 Calcium 2930 MG/KG 2.02E+00

7440-47-3 Crdnum 34.4 MG/KG 2.00E+00 7.67E-08 ; - 2E+ .i

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

Page 1 of4



TABLE 22-7

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0062

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 PRG for Toxins (DAF-l)

(SEDIMENT) Carcinogens

744048-4 Cobalt 14.7 MG/KG 1.62E+00 1.20E-04

7440-50-8 Copper 32.7 MG/KG 1.95E+00 4.3 1E-04

7439-89-6 Iron 39700 MG/KG 1.912 E+00 6.48E-02

7439@2-1 Lead 28.8 1 MG/KG 1.20E+00

7439-95-4 Magnesium 2510 MG/KG 1.31 E+00

7439-96-5 Manganese 472 MG/KG 4.53E-01 1.46E-02

7439-97-6 Mercury 0.035 J MG/KG 2.33E-01

7440-02-0 NickIr § - , 47.7 MG/KG 2.82E+00 1.17E-03 - 6.8T 00t

2023695 Potassium 3360 MG/KG 2.36E+00

7782 49-2 Se11iWZummit .flit.½ Q 1.6 MG/KG 2.50E+00 1.57E-04 5ŽEt t

7440-224 Silver 0.31 J MGIKG 1.03E-01 3.03E-05 1.55E-01

7440-23-5 Sodium 224 MG/KG 1.54E-01

7440-28-0 Thallium 0.55 3 MG/KG 1.77E+00 3.84E-06

7440-62-2 Vanadium 60 MG/KG 2.14E+00 4.19E-03 2.00E-01

7440-66-6 Zinc 133 MG/KG 2.33E+00 2.17E-04 2.22E-01

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

J = Estimated U = Nondetect
Page 2 of 4



07
TAIBLE 22-7

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0062

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 IEPA (or Max RL) to IEPA Class
Limit .RL) Industrial/Commercial Soil Construction Worker Soil Soil Component of

Limnit (1119 _Ingestion Criteria Ingestion Criteria Groundwater Criteria

Explosives
99-35-4 1,3,5-Tnnitrobenzene 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 UGIKG 4.52E-02 2.11 E-03 4.75E+02

606-20-2 2,6-Dinitrotoluene 760 U UG/KG 9.05E-02 4.22E-03 1.09E+03

35572-78-2 2-Amino-4,6-Dinitrotcluene 760 U UG/KG

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/KG

99-99-0 4-Nitrotoluene (PNT) 760 U UG/KG

2691-41-0 HMX 760 U UG/KG

98-95-3 Nitrobenzene 380 U UG/KG 3.80E-04 3.80E-04 3.80E+00

121-82-4 RDX 760 U UG/KG

479-45-8 Tetryl 1100 U UG/KG

Metals
7429-90-5 Aluminum 13900 MG/KG

7440-36-0 Antimony 0.41 1 MG/KG 5.0OE-04 5.00E-G3 8.20E-02

7440-38-2 , 15.8 MG/KG -0 2.59E-0 5.64E-0

7440-39-3 Barm. 200 MG/KG l.43E-03 1.43E-02 1.67E-01

7440-41-7 Betyuiunr /,tE 1.7 MG/G -. 5.86E-02 2.58E-01

7440-42-8 Boron 4.6 J MG/KG 2.561E-05 2.56E-04

744043-9 Cadmium 1.5 MG/KG 7.50E-04 7.50E-03 4.051E-01

7440-70-2 Calcium 2930 MG/KG

744047-3 Cbrdiiiium -- P = > 34.4 MGKG 3.44E-03 8.39E403 47 gg <234

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

Page 3 of 4



TABLE 22-7

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0062

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 I

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

Ingestion Criteria Ingestion Criteria Groundwater Criteria

7440-48-4 Cobalt 14.7 MG/KG 1.23E-04 1.23E-03

7440-50-8 Copper 32.7 MG/KG 3.99E-04 3.99E-03 2.97E-03

7439-89-6 Iron 39700 MG/KG

7439-92-1 Lead 28.8 J MG/KG 7.20E-02 7.20E-02

7439-95-4 Magnesium 2510 MGIKG

7439-96-5 Manganese 472 MG/KG 4.92E-03 4.92E-02

7439-97-6 Mercury 0.035 3 MG/KG 5.74E-05 5.74E-04 2.33E-01

7440-02-0 N ickE&.i . 4i 47.7 MG/KG 1.16E-03 1.162-02 6.28E-01

2023695 Potassium 3360 MG/KG

778249-2 -4khiGiii ; < 1.6 MG/KG 1.60E-04 1.60E-03 6.67E-01

7440-224 Silver 0.31 J MG/KG 3.10E-05 3. 1 OE-04 2.071E-01

7440-23-5 Sodium 224 MG/KG

7440-28-0 Thallium 0.55 J MG/KG 3.44E-03 3.44E-03 2.29E-01

7440-62-2 Vanadium 60 MG/KG 4.29E-03 4.29E-02 6.12E-02

7440-66-6 Zinc 133 MG/KG 2.182-04 2.182-03 3.69E-02

ND = Not Detected E = Outside of Range U3 = Estimated Nondetect
J = Estimated U = Nondetect

Page 4 of 4
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TABLE 22-8
HUMAN HEALTH SCREENING OF SURFACE WATER RESULTS FROM AUS-0062

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
Volatile Organic Compounds
71-55-6 1,1,1-Trichloroethanie I U UG,/L

79-34-5 1,1,2,2-Tetraehloroethane I U UG/L
79-00-5 1,1 ,2-Trichloroethane I U UG/L
7S-34-3 I,1-Dichloroethane I U UG/L
75-35-4 ,1 -Dichloroethene 1 U UG/L
107-06-2 1,2-Dichloroethane (EDC) I U UG/L
78-87-5 1 ,2-Dichloropropane 1 U UG/L
78-93-3 2-Butanone (MEK) 5 U UG/L
591-78-6 2-Hexanone 5 U UG/L
108-10-1 4-Methyl-2-pentanone (MIBK) 5 U UG/L
67-64-1 Acetone 5 U UG/L
71-43-2 Benzene I U UG/L 4.76E-02
75-27-4 Bromodichloromethane I U UG/L
75-25-2 Bromoform 1 U UG/L

74-83-9 Bromomethane 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/IL
75-00-3 Chloroethane I U UGIIL
67-66-3 Chloroform 1 U UG/L .
74-87-3 Chloromethane I U UG/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 Dibromoehloromethane 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-Ilexane I U UG/L

100-42-5 Styrene I U UG/L
127-18-4 Tetrachloroethylene (PCE) I U UG/L.
108-88-3 Toluene I U UG/L 1.61 E-05
1330-20-7 total Xylenes I U UG/L 1.61E-05
156-60-5 trans-1,2-Diehloroethene I U UGIL
10061-02-6 trans-I,3-Dichloropropene I U UG/L
79-01-6 Trichloroethylene (TCE) I U UG/L

75-01-4 Vinyl chloride 1 U UGIL
Explosives
99-35-4 I,3,5-Trinitrobnzene 0.25 US UG/L
99-65-0 1,3-Dinitrobenzene 0.25 US UG/L
118-96-7 2,4,6-Trinitrotoluene (TNT) 0.5 US UG/L

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

Page I of 2



TABLE 22-8
HUMAN HEALTH SCREENING OF SURFACE WATER RESULTS FROM AUS-0062

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

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

606-20-2 2,6-Dinitrotoluene 0.5 US UG/L _

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

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

99-08-1 3-Nitrotoluene 0.5 UJ 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 UJ UG/L

98-95-3 Nitrobenzene 0.25 US UG/L

121-82-4 RDX 0.5 UJ UG/L

479-45-8 Tetryl 0.75 UJ UG/L

Metals _ . _.

7429-90-5 Aluminum 8230 UG/L 4.12E+OI

7440-36-0 Antimony 6 U UG/L 1 .OOE+00

7440-38-2 Arsenic 5 S UG/L 5.OOE-0l

7440-39-3 Barium 180 S UG/L 7.93E+00 3.60E-02

7440-41-7 Beryllium 3.2 J UG/L 6.40E-0 I

7440-42-8 Boron 71.4 UG/L 7.14E-02

7440-43-9 Cadmium 11 UG/L 2.20E+00

7440-70-2 Calcium 163000 UG/L 2.26E+0 l

7440-47-3 Chromium 14.1 UG/L 1.41E+00

7440-48-4 Cobalt 240 UG/L 4.80E+00

7440-50-8 Copper 11.7 UG/L 1.170E+O

7439-89-6 Iron 28400 UG/L 2.84E+02 i 2.84E
4

O1

7439-92-1 Lead 3.9 UG/L 1.95E+00

7439-95-4 Magnesium 102000 UG/L 4.03E+01

7439-96-5 Manganese, 9½>; 10800 UG/L 1.86E+01 , 1 .OSEtI

7439-97-6 Mercury 0.2 U UG/L 1.OOE+00 I .67E+01

7440-02-0 Nickel 917 UG/L 9.17E+01 9.17E-01

2023695 Potassium 8480 UG/L 5.26E+00

7782-49-2 Selenium 5 U UG/L 1.85E+00 5.OOE-03

7440-22-4 Silver 10 U UG/L 1.00E+00 2.OOE+00

7440-23-5 Sodium 45600 UG/L 1.44E+O I

7440-28-0 Thallium 10 U UG/L 1.00E+00

7440-62-2 Vanadium 18.8 5 UG/L 3.76E-01

7440-66-6 Zinc 993 UG/L 4.97E+01 9.93E-0I

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

J = Estimated U = Nondetect

Page 2 of 2



TABLE 22-9
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0062

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or | - § Direct Exposure Retained as
CAS Nu mber Che mical BaekgroIL) Max Reporting Qualifier Units Hazard Quotient Potential

Limit (RL) (HQ) (SOIL) Bioaccumulator

Volatile Organic Compounds

71-55-6 l, I, I -Trichloroethane 6 U UG/KG 2.01E-04
79-34-5 1,1,2,2-Tetrachloroethane 6 US UG/KG 4.72E-02
79-00-5 I,1,2-Trichloroethane 6 US UG/KO 2.10E-04
75-34-3 I,I-Dichloroethane 6 UJ UG/KG 2.99E-04
75-35-4 I,I-Dichloroethene 6 UJ UG/KG 7.25E-04
107-06-2 1,2-Dichloroethane (EDC) 6 US UG/KG 2.83E-04
540-59-0 1,2-Diehloroethene (total) 6 U UG/KG 7.621E-03
78-87-5 1,2-Dichloropropane 6 U UG/KG 8.57E-06
78-93-3 2-Butanone (MEK) 12 U UG/KG 1.34E-04
591-78-6 2-Hexanone 12 U UG/KG 9.52E-04
108-10-1 4-Methyl-2-pentanone (MIBK) 12 U UG/KG 2.711E-05
67-64-1 Acetone 12 U UG/KG 4.8013-03

71-43-2 Beenzene 6 US UG/KG 3.75E-04
75-27-4 Bromodichloromethane 6 U UG/KG 1.11 E-02
75-25-2 Bromoform 6 US UG/KG 3.77E-04
74-83-9 Bromomethane 6 US UG/KG 2.55E-02
75-15-0 Carbon disulfide 6 US UG/KG 6.37E-02. 56-23-5 Carbon tetrachloride 6 U UG/KG 6.00E-06
108-90-7 Chlorobenzene 6 U UG/KG 1.50E-04
75-00-3 Chloroethane 6 UJ UG/KG

67-66-3 Chloroform 6 U UG/KG 5.04E-03

74-87-3 Chloromethane 6 U UG/KG 5.77E-04
156-59-2 cis-1,2-Dichloroethene 6 U UG/KG 7.62E-03
10061-01-5 cis-1,3-Dichloropropene 6 U UG/KG I 5 1E-02
124-48-1 Dibromochloromethane 6 U UG/KG 2.93E-03
100-41-4 Ethylbenzene 6 U UGIKG 1.20E-03
75-09-2 Methylene chloride 6 U UG/KG 1.48E-03
110-54-3 N-Hexane 6 US UG/KG
100-42-5 Styrene 6 US UG/KG 2.OOE-05

127-18-4 Tetrachloroethylene (PCE) 6 U UG/KG 4.62E-04
108-88-3 Toluene 6 U UG/KG 2.00E-03
1330-20-7 total Xylenes 6 UJ UG/KG 1.00E-02
156-60-5 trans-1,2-Dichloroethene 6 US UG/KG 7.62E-03
10061-02-6 trans-1,3-Dichloropropene 6 U UG/KG 1.5 1 E-02
79-01-6 Trichloroethylene (TCE) 4 S UG/KG 4.44E-04
75-01-4 Vinyl chloride 6 US UG/KG 9.29E-03
Explosives

99-35-4 1,3,5-Trinitrobenzene = 310 U UG/KG 8.24E-01

99-65-0 1,3-Dinitrobenzene 310 U UG/KG 4.73E-01
118-96-7 2,4,6-Trinitrotoluene (TNT) 620 U UG/KG 2.071E-02
121-14-2 2,4-Dinitrotoluene _ 310 U UG/KG 2.42EI-01

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

Page I of2



TABLE 22-9
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0062

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

_B.c.g.o.n_ Max Result or Direct Exposure Retained as

CAS Number Chemical Background Max Reporting Qualifier Units Hazard Quotient Potential

(SOIL) __ _ Limit (RL) (HQ) (SOIL) Bioaccumulator

606-20-2 2,6-Dinitrotoluene 620 U UG/KG 1.89E+01

35572-78-2 2-Amino-4,6-Dinitrotoluene 620 U UG/KC 7.75E-03

88-72-2 2-Nitrotoluene (ONT) 620 U UG/KG

99-08-1 3-Nitrotoluene 620 U UG/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 620 U UG/KG

99-99-0 4-Nitrotoluene (PNT) 620 U UG/KG

2691-41-0 HMX 620 U UG/KG 2.48E-02

98-95-3 Nitrobenzene 310 U UG/KG 7.75E-03

121-82-4 RDX 620 U UG/KG 6.20E-03

479-45-8 Tetryl 940 U UG/KG

Metals

7429-90-5 Aluminum 28800 28000 MG/KG

7440-36-0 Antimony 0.83 0.52 J MG/KG 1.04E-01

7440-38-2 Arsenic 13.5 8.6 MG/KG 9.56E-01

7440-39-3 Barium 195 131 MG/KG 2.62E-01

7440-41-7 Beryllium 0.76 0.74 MG/KG 7.40E-02

7440-42-8 Boron 5.3 1.6 J MG/KG 3.20E+00

7440-43-9 Cadmium 0.19 0.78 MG/KG 2.69E-02
._~_ __ 0 

7440-70-2 Calcium 2497 2390 MG/KG

7440-47-3 Chrom'lmmium 25.2 29.8 MG/KG _

7440-48-4 Cobalt 21.7 11.4 MG/KG 5.70E-01

7440-50-8 Copper 11.3 15.6 MG/KG 5.03E-01

7439-89-6 Iron 19306 26100 MG/KG V1431E

7439-92-1 Lead 23.4 37.5 MG/KG 8.66E-02

7439-95-4 Magnesium 1552 3230 MG/KG

7439-96-5 Manganese 3640 652 MG/KG 6.52E+00

7439-97-6 Mercury 0.06 0.051 J MG/KG 7.29E-03 YES

7440-02-0 Nickel 18.9 24.1 MG/KG 8.03E-01

2023695 Potassium 625 1300 MG/KG

7782-49-2 Selenium 2.34 1.1 MG/KG 1,IOE+00 YES

7440-22-4 Silver 0.58 1.2 U MG/KG 6.OOE-01

7440-23-5 Sodium 170 545 MG/KG

7440-28-0 Thallium 0.41 0.66 J MG/KG 6.60E-01

7440-62-2 Vanadium 47.2 43 MG/KG 9.35E-01

7440-66-6 Zinc 51.4 56 MG/IKG 4.67E-0l1

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

J Estimated U = Nondetect

Page 2 of 2



TABLE 22-10
ECOLOGICAL SCREENING OF SEDIMENT RESULTS FROM AUS-0062

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

Limit (RL) (HQ) (SEDIMENT) Bioaccumulator

Explosives _

99-3514 I,3,5-Ttinitrobenzene 380 U UG/KG 9.27E+00

99-65-0 1,3-Dinitrobenzene 380 U UG/KG 7.60E+O I

118-96-7 2,4,6-Trinitrotoluene (TNT) 760 U UG/KG 1.31 E+00

121-14-2 2,4-Dinitrotoluene 380 U UG/KG 5.86E-01

606-20-2 2,6-Dinitrotoluene 760 U UG/KG 8.87E+00

35572-78-2 2-Amino-4,6-Dinitrotoluene 760 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 760 U UG/KG 4.52E-02

99-08-1 3-Nitrotoluene 760 U UG/KG 6.39E-02

19406-51-0 4-Amino-2,6-Dinitrotoluene 760 U UG/KC

99-99-0 4-Nitrotoluene (PNT) 760 U UG/KG 4.06E-02

2691-41-0 - HMX 760 U UG/KG 7.60E+0 l

98-95-3 Nitrobenzene 380 U UG/KG 6.49E-0 I

121-82-4 RDX 760 U UG/KG 3.80E+00

479-45-8 Tetryl 1100 U UG/KG

Metals
7429-90-5 Aluminumn 11241 13900 MG/KG 5.35E-0I

7440-36-0 Antimony 1.9 0.41 J MG/KG _ 137E-01

7440-38-2 enic 14 10.3 15.8 MG/KG <71 . 6lwt0. 7440-39-3 Barium 196 200 MG/KG

744041-7 Beryllium 1.6 1.7 MG/KG

7440 42-8 Boron 4.6 J MG/KG

7440 43-9 Cadmium 1.6 1.5 MG/KG 1.52E+00

7440-70-2 Calcium 1448 2930 MG/KG

7440 47-3 Chromium 17.2 34.4 MG/KG 7.93E-01

7440-48-4 Cobalt 9.1 14.7 MG/KG 2.94E-01

7440-50-8 Copper.. :*- tij, , 16.8 32.7 MG/KG 21^.'03E_00

7439-89-6 Iron 20750 39700 MG/KG 2.09E-0O

7439-92-1 Lead 24 28.8 J MG/KG 8.04E-0O

7439-95-4 Magnesium 1909 2510 MG/KG

7439-96-5 Manganese 1043 472 MG/KG 7.49E-01

7439-97-6 Mercury 0.15 0.035 J MG/KG 1.94E-0 YES

7440-02-0 Nickel -: 16.9 47.7 MG/KG 7 2 _ _ _ ?

2023695 Potassium 1421 3360 MG/KG.

778249-2 Selenium 0.64 1.6 MG/KG

7440-22-4 Silver 3 0.31 J MG/KG 3.1 OE-0 I

7440-23-5 Sodium 1450 224 MG/KG

7440-28-0 Thallium 0.31 0.55 J MG/KG

7440-62-2 Vanadium 28 60 MG/KG

744046-6 Zi5c, -- I 7$ , ¼ ] 57.1 133 MG/KG k 1 _ _

. ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 22-11
ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AUS-0062

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

___ak_ nd Max Result or D Iirect Exposure Retalned as

CAS Number Chemical (Surface Water) Max Reporting Qualifier Units Hazard Quotient Potential

Limit (RL) j(HQ) Bioaccumulator

Volatile Organic Compounds

71-55-6 1, , I -Trichloroethane I U UG/L 9.09E-02

79-34-5 I,1,2,2-Tetrachloroethane I U UG/L 4.17E-03

79-00-5 1,1,2-Trichloroethane I U UG/L 1.06E-03

75-34-3 1,1 -Dichloroethane 1 U UG/L. 2.13E-02

75-35-4 1,1-Dichloroethene 1 U UG/L 4.00E-02

107-06-2 1,2-Dichloroethane (EDC) 1 U UG/L 1. OE-03

78-87-5 1,2-Dichloropropane 1 U UGIL 1.90E-03

78-93-3 2-Butanone (MEK) 5 U UG/L 3.57E-04

591-78-6 2-Hexanone 5 U UG/L 5.05E-02

108-10-1 4-Methyl-2-pentanone (MIBK) S U UG/L 2.94E-02

67-64-1 Acetone 5 U UG/L 9.86E-03

71 43-2 Benzene I U UGIL 2.17E-02

75-27-4 Bromodichloromethane I U UG/L 6.57E-05

75-25-2 Bromoform I U UG/L 3.41E-03

74-83-9 Bromornethane 1 U UG/L 1.48E-05

75-15-0 Carbon disulfide I U UG/L l.09E+00

56-23-5 Carbon tetrachloride I U UG/L 1.02E-01

108-90-7 Chlorobenzene I U UG/L 1.56E-02

75-00-3 Chloroethane I U UG/L 4.75E-05

67-66-3 Chloroform I U UG/L 3,57E-02

74-87-3 Chlorornethane I U UG/L 1.48E-05

156-59-2 cis- 1,2-Dichloroethene I U UG/L 1.69E-03

10061-01-5 cis- 1,3 -Dichloropropene I U UG/L 1.82E+01

124-48-1 Dibromochloromethane 1 U UG/L 6.85E-05

100-41-4 Ethylbenzene I U UG/L 1.37E-01

75-09-2 Methylene chloride I U UG/L 5.18E-04

110-54-3 N-Hexane I U UG/L

100-42-5 Styrene I U UG/L 2.49E-04

127-18-4 Tetrachloroethylene (PCE) I U UG/L 1.19E-02

108-88-3 Toluene I U UG/L 1.02E-01

1330-20-7 total Xylenes I U UG/L 5.56E-01

156-60-5 trans-1,2-Dichloroethene I U UG/L 1.69E-03

10061-02-6 trans-1,3-Dichloropropene 1 U UG/L 4.1OE-02

79-01-6 Trichloroethylene (TCE) I U UG/L 2.13E-02

75-01-4 Vinyl chloride I U UG/L 5.48E-05

Explosives

99-35-4 1,3,5-Trinitrobenzene 0.25 US UG/L 8.331E-03

99-65-0 I,3-Dinitrobenzene 0.25 US UG/L 1.25E-02

118-96-7 2,4,6-Trinitrotoluene (TNT) 0.5 UJ UG/L 1.25E-02

121-14-2 2,4-Dinitrotoluene 0.25 UJ UG/L 1.09E-03

606-20-2 2,6-Dinitrotoluene 0.5 UJ UG/L 1.19E-02

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

J = Estimated U = Nondetect
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TABLE 22-11
ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AUS-0062

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or ._ _ Direct Exposure Retained as
CAS Number Chemical (Surface Water) Max Reporting Qualifier Units Hazard Quotient Potential

Limit (RL) (HQ) Bicaccumulator

35572-78-2 2-Amino-4,6-Dinitrotoluene 0.5 U. UG/L 2.50E-02

88-72-2 2-Nitrotoluene (ONT) 0.5 UJ UG/L 6.85E-05

99-08-1 3-Nitrotoluene 0.5 UJ UG/L 6.02E-05

19406-51-0 4-Amino-2,6-Dinitrotoluene 0.5 UJ UG/L 9.26E-04

99-99-0 4-Nitrotoluene (PNT) 0.5 UJ UG/L 7.14E-05

2691-41-0 HMX 0.5 UJ UG/L 1.52E-03

98-95-3 Nitrobenzene 0.25 UJ UG/L 9.26E-04

121842-4 RDX 0.5 UJ UG3/L 2.63E-03

479-45-8 Tetryl 0.75 UJ UG/L

Metals
7429-90-5 Alumiu 4 200 8230 UG/L 9.46E+"-

7440-36-0 Antimony 6 6 U UG/L 2.OOE-0 1

7440-38-2 Arsenic 10 5 J UG/L 2.63E-02

7440-39-3 Barium 22.7 180 I UG/L 3.60E-02

7440-41-7 Beryllium 5 3.2 3 UG/L 6.04E+00

7440 42-8 Boron 71.4 _ UG/L 7.14E-02

7440-43-9 td m . 5 . 1 UG/L .L005±0,

7440-70-2 Calcium 7197 163000 UG/L 1.41 E+00. 7440 47-3 Chromium 10 14.1 UG/L 6.81E-02
7440 48-4 Cobalr ,. 50 240 UG/L 1.045+02

7440-50-8 Copper 10 11.7 UG/L 9.92E-01

7439-89-6 Irn100 28400 UGIL 7 28 7+0
7439-92-1 Lead 2 3.9 UG/L 1.94E-01

7439-954 Magnesium 2534 102000 UG/L 1.24E+00

7439-96-5 Manganes . 582 10800 UGIL 1.085+01

7439-97-6 Mercury 0.2 0.2 U UG/L 1.54E-01

7440-02-0 Nickel 10 917 UG/L 9.17E-O 1

2023695 Potassium 1613 8480 UG/L 1.60E-01

778249-2 Selenium 2.7 5 U UG/L 5.00-E03

7440-22-4 Silver 10 10 U UG/L 2.00E+00

7440-23-5 Sodium 3169 45600 UG/L 6.71E-02

7440-28-0 Thallium 1-0 10 U UG/L 2.50E+00

744042-2 Vanadium 50 18.8 . UG/L 9.89E-01

7440-66-6 Zinc 20 993 UG/L 9.93E-0O

ND = Not Detected E =Outside of Range U =Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 22-12, AUS-0062
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical COCc \c J COP
COPC Rationale Rtoale &en) Rationale (e/o

Volatile Organic Compounds . _.

1,l,I-Trichloroethane No C NA NA NA NA No A

1,1,2,2-Tetrachloroethane No C NA NA NA NA Uncertainty B

1,1 ,2-Trichloroethane No C NA NA NA NA Uncertainty B

1,1 -Dichloroethane No C NA NA NA NA No A

1, ,-Dichloroethene No CNA NA NA NA Uncertainty B w.- 

I,2-Dichloroethane (EDC) No C NA NA NA NA Uncertainty B

1,2-Dichloroethene (total) NA N NA NA NA NA NoAi .A

1 ,2-Dichloropropane No C NA NA NA NA Uncertainty B

2-Butanone (MEK) No C NA NA NA NA No A

2-Hexanone No C NA NA NA NA No C

4-Methyl-2-pentanone (MIBK) No C NA NA NA NA No A

Acetone No C NA NA NA NA No A

Benzenc No A NA NA NA NA Uncertainty B

Bromodichloromethanc No C NA NA NA NA No A

Bromoform No C NA NA NA NA No A

Bromomethane No C NA NA NA NA No A

Carbon disulfide No C NA NA NA NA No A

Carbon tetrachloride No C NA NA NA NA Uncertainty B

Chlorobenzene No C NA NA NA NA No A -

Chloroethane No C NA NA NA NA No A

Chloroform No C NA NA NA NA No A

Chloromethane No C NA NA NA NA No A

Cis-1,2-Dichloran thene No C NA NA NA NA No A

cis-l ,3-Dichloropropene No C NA NA NA NA No A

Dibrosnochloromethane No C NA NA NA NA No A

Ethylbenzene No A NA NA NA NA No A

Methylene chloride No A NA NA NA NA Uncertainty B

N-Hexane No C NA NA NA NA No A

Styrene No C NA NA NA NA No A

Tetrachloroethylene (PCE) No C NA NA NA NA Uncertainty B

Tolucne No A NA NA NA NA No A

total Xylenes No A NA NA NA NA No A

trans-1,2-Dichloroethene No C NA NA NA NA No A

trans-I ,3-Dichloropropene No C NA NA NA NA No A

Trichloroethylene (TCE) No C NA NA NA NA Yes E

Vinyl chloride No C NA NA NA NA Uncertainty B

Semivolatile Organic Compounds _ _ . _

1,2,4-Trichlorobenzene NA NA NA NA NA NA NA NA

I,2-Dichlorobenzene NA NA NA NA NA NA NA NA

1,3-Dichlo__nzene NA NA NA _N_ NA NA _ NA NA

1,4-Dichlorobenzene NA NA NA NA NA NA NA NA

2,4,5-Trichlorophenol NA NA NA NA NA NA NA NA
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TABLE 22-12, AUS-0062
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PAJSI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface water Groundwater Sediment Soil
Chemical coPc coPC , corc

(yes/no) utatlonale (yes/no) Rationale (yes/no)Tkltonale (yes/no) Rainl

2,4,6-Trichlorophenol NA NA NA NA NA NA NA NA
2,4-Dichlorophenol NA NA NA NA NA NA NA NA
2,4-Dimethylphenol NA NA NA NA NA NA NA NA

2,4-Dinithophenol NA NA NA NA NA NA NA NA
2-Chloronaphthalene NA NA NA NA NA NA NA NA

2-Chiorophenol NA NA NA NA NA NA NA NA
l-Methylnaphthalene NA NA NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA NA NA NA
2-Methyiphenol NA NA NA NA NA NA NA NA
2-Nitroaniline NA NA NA NA NA NA NA NA
2-Nitrophenol NA NA NA NA NA NA NA NA
3,,-Dichlorobenzidine NA NA NA NA NA NA NA NA
3-Nitroaniline NA NA NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol NA NA NA NA NA NA NA NA
4-B3ro,-ophenyl phenyl ether NA NA NA NA NA NA NA NA
4-Chloro-3-methylphenol NA NA NA NA NA NA NA NA
4-Chioroaniline NA NA NA NA NA NA NA NA
4-ChBorophenyl phenyl ether NA NA NA NA NA NA NA NA
4-Methylphenol NA NA NA NA NA NA NA NA
4*Nthroaniline _ _ NA NA NA NA NA NA NA NA

4-Nitrophenol NA NA NA NA NA NA NA NA
A4enaphthene NA NA NA NA NA NA NA NA
Acenaphthylene NA NA NA NA NA NA NA NA
Aconthracene NA NA NA NA NA NA NA NA
Aenaphthylene NA NA NA NA NA NA NA NAAez~~nthracene NA NA NA NA NA NA NA NA

Benzo(a)pyrne NA NA NA NA NA NA NA NA

Benzo(b)fluoranthene NA NA NA NA NA NA NA NA
Benzo(ghai)perylene NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene NA NA NA NA NA NA NA NA
bis(2-Chloroethoxy)methane NA NA NA NA NA NA NA NA
bis(2-Chloroethyl)ether NA NA NA NA NA NA NA NA
bis(2-Chloroisopropyl) ether NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl) phthalate NA NA NA NA NA NA NA NA
Butyl benzyl phthalate NA NA NA NA NA NA NA NA

Carbazole NA NA NA NA NA NA NA NA
Chrysene NA NA NA NA NA NA NA NA
Di-n-butyl phthalate NA NA NA NA NA NA NA NA
Di-n-octyl phthalate NA NA NA NA NA NA NA NA
Dibenz(ah)anthracene NA NA NA NA NA NA NA NA
Dibenzofuran NA NA NA NA NA NA NA NA
Diethyl phthalate NA NA NA NA NA NA NA NA
Dimethyl phthalate NA NA NA NA NA NA NA NAO Fluoranthene NA NA NA NA NA NA NA NA
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TABLE 22-12, AUS-0062
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical COPC COPC F - iic COP
(ysn) Rationale (ys/o Rationate (ysn) Rationale (esno Rationaile

Fluorcne ___________ _ (ysN o) NAesN o) NA(esN o) NAesN o) N

FecluoronenzneNA NA NA NA NA NA NA NA

H4exachlorobenzdene NA NA NA NA NA NA NA NA

Hexachlorobuloetadiene NA NA NA NA NA NA NA NA

HexachlorocoethntaieeN A NA NA NA N A NA NA NA

Indeno(1,2,3-c,d)pyrene NA NA NA NA NA NA NA NA

Isophorone NA NA NA NA NA NA NA NA

N-Nitroso-di-n-propylamine NA NA NA NA NA NA NA NA

N-Nitrosodiphcnylaminc NA NA NA NA NA NA NA NA

Naphthalene NA NA NA NA NA NA NA NA

Pentachlorophenol NA NA NA NA NA NA NA NA

Phenanthrene NA NA NA NA NA NA NA NA

Phenol NA NA NA NA NA NA NA NA

Pyrene NA NA NA NA NA NA NA NA

Metals and Inorganics _____ _____ ____

Aluminum Uncertainty (3 NA NA No F No F

Antimony No C_ NA NA YeD e D

Arsenic Uncertainty (3 NA NA E e e D

Barium No F NA NA Ys F Ye D

Beryllium Uncertainty G NA NA Yes, B~ NoF

Boron No F~ NA NA No F No F

Cadmium Uncertainty (3 NA NA YeE e 

Calcium No H NA NA No H4 No H

Chromium Uncertainty (3 NA NA ::~ Yes B Ye:: E 

Cobalt Uncertainty (3 NA NA No F No F

Copper Uncertainty G3 N NA No F No F~

Cyanide, Total NA NA NA NA NA NA NA NA

Iron :4Fe NA NA No F No F

Lead Uncertainty G3 NA NA No F No F

Magnesium No H NA NA No H No H

Manganese ;#ies B NA NA No F No F

Mercury Uncertainty B NA NA No F No F

Nickel No F NA NA YeE -Ys E

Potassium No H NA NA No H No H

Selenium No A NA NA es E Ys D

Silver Uncertainty B NA NA No F No A

Sodium No H NA NA No H No H

Thallium. No C NA NA No F No F

Vanadium Uncertainty (3 NA NA No F No F
Zinc No F NA NA No F No F~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~N A AN

Explosives
1,3,5-Trinitrobenzene No C NA NA NoA N

I1,3-Dinitrobenzene __No CA NAA No _A::No A
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TABLE 22-12, AUS-0062
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PAISI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil
Chemical COPC tCOPC - - corc - - Copc -

. _____________________________________ (yes/no) Rationale (yes/no) __ tinle (yes/no) . . __ (yes/no) Rationale

2,4,6-Thiitrotoluene (TNT) No C NA NA No A No A
2,4-Dinitrotoluene No C NA NA Uncertainty B Uncertainty B
2,6-Dinitrotoluene No C NA NA Uncertainty B Uncertainty B
2-Amino-4,6-Dinitrotoluenc No C NA NA No C No C
2-Nitrotoluene (ONT) No C NA NA No C No C
3-Nitrotoluene No C NA NA No A No A
4-Amino-2,6-Dinitrotoluene No C NA NA No C No C
4-Nitrotoluene (PNT) No C NA NA No A No A
HMX No C NA NA No A No A
Nitrobenzene No C NA NA Uncertainty B Uncertainty B
Nitroglycerin NA NA NA NA NA NA NA NA
Pentaerythritol tetranitrate (PETN) NA NA NA NA NA NA NA NA
Perchloric Acid NA NA NA NA NA NA NA NA
RDX No C NA NA No A No A
Tetryl No C NA NA No A No A
Other Parameters
Nitrogen, Nitrate-Nitrite NA NA NA NA NA NA NA NA
Phosphorus, Total (as P) NA NA 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 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.

I -Chemical was classified as a COPC based on USEPA 1998 data but was not a COPC based on SI data.
NA - Not Analyzed or not applicable.
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TABLE 22-13, AUS-0062

SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE i

Surface Water____ [___ Sediment Soil
Chemical COPEC j 7 - t tlCOPEC Rationale

(yes/no) (yes/no) F(yes/no)

Volatile Organic Compounds ______

1,1,1 -Iriehioroethane No A NA NA No A

1,1,2,2-Tetrachloroethane No A NA NA No A

1,1 ,2-Trichloroethane No A NA NA No A

1,1-Dichloroethane No A NA NA No A

1,1 -Dichloroethene No A NA NA No A

1 ,2-Dichloroethanc (E3DC) No A NA NA No A

I1,2-Dichiloroethene (total) NA NA NA NA No A

I1,2-Dichloropropanc No A NA NA No A

2-Butanone (MEK) -No A NA NA No A

2-Hexanone No A NA NA No A

4-Methyl-2-pentanonc (MIBK) ___ No A NA NA No A

Acetone No A NA NA No A

Benzene No A NA NA No A

Bromodichloromethane No A NA NA No A

Bromoform No A NA NA No A

Bromomethane No A NA NA No A

Carbon disulfide Uncertainty _ 1 NA NA No A

Carbon tetrachioride No A NA NA No A

Chlorobenzene No A NA NA No A
Chioroethane No A NA..NA.No.C

Chlorofbrmn No A NA NA No A

Chloromethane No A NA NA No A

cis-1,2-Dichloroethene No A NA NA No A

cis-l ,3-Dichioropropenc Uncertainty B NA NA No A

Dibromochloromethane No A NA NA No A

Ethylbenzene No A NA NA No A

Methylene chloridc No A NA NA No A

N-Hexane No C NA NA No C

Styrene No A NA NA No A

Tetrachloroethylene (PCE) No A NA NA No A

Toluene No A NA NA No A

total Xylenes No A NA NA No A
trans-i ,2-Dichloroethcnc~~~~~ No.A.NANA.No.

trans-i1,3-Diehloropropene No A NA NA No A

Trich13-ihoroethylee(Te) No A NA NA No F

Vrinlchloridethln T No A NA NA No A

Seivy holaile OraicCmoud A NA NA______________ _______ No_________A__

1,24-rniailebOrgaoznic NAoNmNANAnAdN

I1,24-Drichlorobenzene NA NA NA NA NA NA

1,2-Dicblorobenzene NA NA NA NA NA NA

I1,4-Dichlorobenzene NA NA NA NA NA NA

1_____oobnzn NA_ NA_. NA -NA--NA--NA

2,4,5-Trichlorophenol NA - NA NA _ NA NA NA
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TABLE 22-13, AUS-0062
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical COPEC R COPEC COPEC

(yRes/no) Rationale (yes/no)o) Rationale

2,4,6-Tnchlorophenol NA NA NA NA NA NA
2,4-Dichlorophenol NA NA NA NA NA NA
2,4-Dimethylphenol NA NA NA NA NA NA2,4-Dirnithyiph.nol NA NA NA NA NA NA
2,-Dinitrophcnol NA NA NA NA NA NA
2-Chlornnaphthalene NA NA NA NA NA NA

2-Chlorophenol NA NA NA NA NA NA
I-Methylnaphthalene NA NA NA NA NA NA

2-Methyinaphthalene NA NA NA NA NA NA
2-Methyiphenol NA NA NA NA NA NA
2-Nitroaniline NA NA NA NA NA NA
2-Nitrophenol NA NA NA NA NA NA

3,3'-Dichlorobenzidine NA NA NA NA NA NA
3-Nitroaniline NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol NA NA NA NA NA NA
4-Bromophenyl phenyl ether NA NA NA NA NA NA
4-Chloro-3-methylphenol NA NA NA NA NA NA
4-Chloraniline NA NA NA NA NA NA
4-Chlorophenyl phenyl ether NA NA NA NA NA NA
4-Methylphenol NA NA NA NA NA NA
4-Nitroaniline NA NA NA NA NA NA

4-Nitrophenol NA NA NA NA NA NA
Acenaphthene NA NA NA NA NA NA
Acenaphthylene NA NA NA NA NA NA

Anthracene NA NA NA NA NA NA
Acenzo(a)anthrayene NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA
Benzo(ghi)pcrylene NA NA NA NA NA NA
Benzo(k)fluoranthene NA NA NA NA NA NA
bis(2-Chloroethoxy)nethane NA NA NA NA NA NA
bis(2-Chloroathyl) ether NA NA NA NA NA NA
bis(2-Chloroisopropyl) ether NA NA NA NA NA NA
bis(2-Ethylhexyl) phthalate NA NA NA NA NA NA
Butyl benzyl phtbalate NA NA NA NA NA NA

Carbazole NA NA NA NA NA NA

Chrysene NA NA NA NA NA NA

Di-n-butyl phthalate NA NA NA NA NA NA

Di-n-octyl phthalate NA NA NA NA NA NA

Dibenz(a~h)anthracene NA NA NA NA NA NA

Dibenzefuran NA NA NA NA NA NA
Diethyl phthalate NA NA NA NA NA NA
Dirnethyl phthalate NA NA NA NA NA NA
Fluoranthene NA NA NA NA NA NA
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TABLE 22-13, AUS-0062
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical COPEC Rationale COPEC Rational COPEC Rationale

________ ________ ________ _______ (yes/no) _ _ _ _ _ _ (yes/no) (yes/no)___

Fluorene NA NA NA NA NA NA

Hexachlorobenzene NA NA NA NA NA NA

Hexachlorobutadiene NA NA NA NA NA NA

Hexachlorocyclopentadiene NA NA NA NA NA NA

Hexachloroethane NA NA NA NA NA NA

Indeno(I,2,3-c,d)pyrene NA NA NA NA NA NA

Isophorone NA NA NA NA NA NA

N-Nitroso-di-n-propylamine NA NA NA NA NA NA

N-Nitrosodiphenylamine NA NA NA NA NA NA

Naphthalene NA NA NA NA NA NA

Pentachlorophenol NA NA NA NA NA NA

Phenanthrene NA NA NA NA NA NA

Phenol NA NA NA NA NA NA

Pyrene NA NA NA NA NA NA

Metals and Inorganics
Aluminum E No F Uncertainty I

Antimony No A No F No F

Arsenic No F E No F

Barium No F Uncertainty G No F

Beryllium _ _ __ D V D Uncertainty C No F

Boron No F Uncertainty G n',Y ,,< D

Cadmium = D-- D No F

Calcium - Yes E, Uncertainty G,H Uncertainty G,

Chromium No F No F 'YsE

Cobalt -- No F No F

Copper No F Yes E*: 9.>.v _ No F

Cyanide, Total NA NA NA NA NA NA

Iron _e E No F - vcEs B

Lead No F No F No F

Magnesium E T 77 , ,H Uncertainty GH Uncertainty G,H

Manganese E No F _

Mercury No A D -Yes; -t D i esi D

Nickel No F *,, i2YetB yes) E J

Potassium No FH Uncertainty G,H Uncertainty G,H

Selenium No A_ ExYesj _ E D

Silver Uncertainty B No F No A

Sodium No Fji Uncertainty GH Uncertainty GH

Thallium Uncertainty B Uncertainty G No F

Vanadium No F Uncertainty G No F

Zinc No F "F. E No F

Explosives
1,3,5-Trinibenzene NoA Uncertainty B No A

I,3-Dinitrobenzene No A Uncertainty B No A
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TABLE 22-13, AUS-0062
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SIS CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical COPEC Rationale-COPEC . COPEC . ia
(yes/no) Ratio nale (yes/no) Rationale Rationale

2,4,6-Trinitrotoluene (TNT) No A Uncertainty B No A

2,4-Dinitrotoluene No A No A No A

2,6-Dinitrotoluene N o A Uncertainty B Uncertainty B

2-Amino-4,6-Dinitrotoluene No A No C No A

2-Nitrotoluene (ONT) No A No A No C

3-Nitrotoluene No A No A No C

4-Amino-2,6-Dinitrotoluene No A No C No C

4-Nitrotoluene (PNT) No A No A No C

HMX No A Uncertainty B No A

Nitrobenzene No A No A 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 Uncertainty B No A

Tetryl No C No C 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 pHe5.S, 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 22-14
AUS-0062 - FORMER LANDFILL (COC-1)

CHEMICALS DETECTED ABOVE SCREENING CRITERIA AND ABOVE REFUGE BACKGROUND

(WHERE APPLICABLE)

ADDITIONAL AND UNCHARACTERIZED SITES OU SI

Chemical | Drum' Soil Sediment | I- Surface
Sedient Water -tWater

VOCs
Trichloroethylene (TCE) H NA NA

Metals
Aluminum _ _ NA E
Arsenic H,E NA

Barium H NA

Beryllium H NA

Cadmium H NA E

Calcium NA E
Chromium H,E H NA
Cobalt _ NA E

Copper _ NA _

Iron E _ NA H,E
Magnesium _ _ NA E
Manganese . _ NA H,E
Nickel H,E H,E NA _ . -

Selenium _ H,E NA 5
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
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Note: Thc base map used for this figure is taken from Figure 4-2 of the ESE EMMA OU Draft Final RI Report, September 15, 1994. Figure 22-3
Data arc from Tables 4-6 and 4-7 of the 1994 ESE Report, which list "Constituent Concentrations Above Background or Detection
Limits.' The background values used for the ESE report arc referenced as being from a 1993 USACEOrmaha database (ESE report, Site COC- 1
page 4-8). The full reference for the database is not included in the ESE report The background values are similar to those used for
this Historic Search Report, which are from W-C, 1995.
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Data are from Tables 4-8,4-9, and 4-10 ofthe 1994 VSE Report, which list "Constituent Concentrations Above Background or. X X x Site COC-2
Detection Limits." 7he background values usad for the ESE report are referenced as being from a 1993 USACE-Omaha database
(ESE report, page 4-8). The full reference for the database is not included in the ESE report. The background values are similar to
those nsed for this Historic Search Report, which are from W-C. 1995.
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O Note: The base map used for this figure is taken from Figure 4-5 of the ESE EMMA OU Draft Final RI Report, September 15, 1994.
Data are from Tables 4-17, 4-18, and 4-20 of the 1994 ESE Report. which list "Constituent Concentrations Above Background or
Detection Limits." The background values used for the ESE report are referenced as being from a 1993 USACE-Omaha database Fir 22-5
(ESE report, page 4-8). The filil reference for the database is not included in the ESE report. The background values are similar to e
those used for this Historic Search Rcport, which are from W-C, 1995.
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Note: The base map used for this figure Is taken hom FIgure 4-6 of the ESE EMMA OU Draft Final Ri R~epor September 15,1994.a Data are from Tables 4-21 and 4-23 of the 1994 ESE Report, which list "Constituent Concentrations Above Background or Detection Figure 22-6V Linits.' The background values used for the ESE report are referenced as being fuom a 1993 USACE4Omaha database (ESE report,
page 4W). The fill reference for die database Is not included in the ESE report The background values are similar to those used for Site COC-5
this Historic Search Report, which are from W-C, 1995.
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those used for this Ifistoric Search Report, which are from W-C, 1995.



TPLOC7-2

LEGEND r | | | TP-COC7-2 (mg/kg)

X X 1TO2feet (sil
MW MONITOR WELL (GROUNDWATER) Cobalt 22.99

MWS MONITOR WELL SOIL Cobalt 22.99
SD SEDIMENT
Ss SURFACE SOIL

SW SURFACE WATER
WP TEST PIT

TP-COCT7-1 ________
LEGEND X 1

* MONITOR WELL LOCATION 0 75 150'

X - FENCE LINE

* TEST PI T

GROIJNDWATER FLOW
DOIECTION

MW-COC7-3
MW-COC7-3

ug/L

TNT 0.21

Cadmium 20.0

Iron 3260

nmg/L

Sulfate 1880

POND
Note: The base map used for this figure is taken from Figure 4-8 of the ESE EMMA OU Draft Final RI Report, September 15, 1994. Figure 22-8
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Limits." The background values used for the ESE report are referenced as being from a 1993 USACE-Omaha database (ESE report,
page 4-8). The fall reference for the database is not included in the ESE report. The background values are similar to those used for Site COC-7
this Historic Search Report, which are from W-C, 1995.
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ehose used for this Ilistoric Search Report, which are from W-C, 1995.
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SECTIONTWENTY-THREE AUS-0063 - CO Area

See the beginning of Section 22 for a general discussion of the Crab Orchard Cemetery (COC)
Area and the Additional and Uncharacterized Sites Operable Unit (AUS OU) sites in that area.
Figure 22-1 shows all eight AUS OU sites in the COC Area. AUS-0063, shown in Figure 22-1,
is located approximately 1.3 miles west of the intersection of Wolf Creek Road and the COC
Area Road, on the south side of the COC Area Road.

AUS-0063 was included in the original AUS OU list because of the presence of a suspect fenced
area, and the fact that it was thought to be part of COC-12, an Explosives and Munitions
Manufacturing Area Operable Unit (EMMA OU) site which was investigated for unexploded
ordnance (UXO) but not chemical contamination.

AUS Original Site Designations

AUS-0063 is one of the original sites designated in 1997-1999 by the United States Fish &
Wildlife Service (USFWS) as part of the AUS OU.

23.1 HISTORIC SEARCH INFORMATION

23.1.1 Site Description

AUS-0063 was originally described as "fenced areas west of COC- 11". The fenced areas were
first suspected of being explosive detonation areas, but were identified during the SI by USFWS
personnel as deer exclosures. The aerial photo interpretation did not identify any historic
activities in the vicinity of these fenced areas.

During the SI field investigation, three additional samples were collected from the same ditch
(near the fenced area) that United States Environmental Protection Agency (USEPA) sampled in
1998. After the sampling was done, it was determined that the ditch was actually part of the
EMMA OU Site COC-9, and not COC-12, as intended. USFWS evaluated the USEPA 1998
results and the SI results in the context of the findings of the EMMA baseline risk assessment
(BRA) and verified that the BRA determination of no further action for COC-9 was still
applicable.

This site will not be included in further investigations because it was determined previously to be
a No-Action site.1 Results from this current investigation are presented for informational
purposes only.

23.1.2 Operational History and Waste Characteristics

There have been no known industrial lessees of this property. The site was identified as a former
homestead during the aerial photo interpretation.

' U.S. Environmental Protection Agency, Region V, 1997. Record of Decision for Crab Orchard National Wildlife
Refuge Explosives/Munitions Operable Unit.

U R S [his Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 23-1



SECTIONTWENTY-THREE AUS-0063 - COC Area

23.1.3 AUS-0063 Previous Sampling Results

EMMA OU RI, 1994

Analytical results from the EMMA OU Remedial Investigation (RI) for Site COC-9 are
presented in Figure 22-10.

USEPA Sampling, 1998

In 1998, USEPA collected one soil sample (63-01) from "a small creek west of fenced in area."
The sample location is shown in Figure 23-1. The results for all detected constituents are listed
in Table 23-1A. There were no PAHs, mercury, or VOCs detected in this sample. Cadmium (3.4
milligrams per kilogram (mg/kg)), and nickel (32 mg/kg) exceeded USEPA Soil Screening
Levels (SSLs) and Refuge background values.2 Zinc (140 mg/kg) exceeded New Dutchlist Soil
Optimum Levels (DSOLs) and Refuge background.

23.1.4 Observations During Site Visit

During the October 17, 2000 site visit, the drainage for the site was described as a maze of
ditches that converged and flowed north. The main north-flowing ditch was dry during the site
visit. The site is wooded. At the time of the site visit, there was a plowed field to the east and
south, and a field with tall grass to the west.

23.1.5 Recommendations Based on Preliminary Assessment

This site was included in the SI because it was on the original AUS OU list (fenced area and
EMMA COC site) and because of exceedances of screening criteria in the 1998 USEPA
sampling.

23.2 SITE INVESTIGATION INFORMATION

URS conducted a Site Investigation at AUS-0063 on May 8, 2000. The rationale for sample
locations, media, and analytes is presented in the Field Sampling Plan (FSP)3 for the AUS OU
PA/SI. AUS OU SI sample locations are shown on Figure 23-1. Survey coordinates for all
sample locations in AUS-0063 are listed in Table 23-1. Table 23-2 lists the sample locations and
the matrix sampled at that location.

2 See Table 2-6 of this report for Refuge background soil values used for the PA.
'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.

U R S Y his Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 23-2



SECTIONTWENTY-THREE AUS-0063 - e0C Aea

23.2.1 Field Investigation

Sampling was done in accordance with the FSP, except as noted. Three sample locations (0063-
001, 0063-002 and 0063-003) were in the drainageway that flows northward through the site.
Sediment was collected at each of these, and surface water was collected at Location 0063-002.

All samples were collected in accordance with the Field Sampling Plan with the following
exceptions:

* AUS-0063-00l-SW-00 The sample was not collected due to lack of surface water at
this location.

* AUS-0063-002-SW-00 A surface water sample was added at this location to replace
the surface water sample that was not collected at AUS-0063-
001 -SW-QO.

23.2.2 Field Results

23.2.2.1 Site Conditions

23.221.1 Geologic Conditions

There were no test pits or monitoring wells installed at AUS-0063 as part of the AUS OU SI.
The soil from the hand auger borings, which extended to depths of two feet (ft), was described as
silty clay fill. At sample location 0062-0006 the soil was described as including debris, and at
sample location 0063-002 the soil was described as including some sand and gravel.

Additional geologic information is available in the EMMA OU RI.

23.2.2.1.2 Hydrogeologic Conditions

No hydrogeological data were collected during the SI. A discussion of hydrogeologic conditions
is contained in the EMMA OU RI.

23.22.1.3 Hydrologic Conditions

There are multiple small drainageways that converge to flow north via the main drainageway
shown in Figure 23-1.

23.2.2.2 Chemical Results

The sample analytical results are summarized in the following tables:

* Table 23-3 - sediment samples results, and
* Table 23-4 - surface water sample results.

These tables list all the chemicals detected in AUS-0063 during this investigation, along with the
frequency and range of detections. Tabulated results of all analyses are included in the Quality
Control Summary Report. All results are shown in Figure 23-1.

U B S A T his Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 23-3



SECTIONTWENTY-THREE AUS-0063 - COC Area

23.3 SCREENING RISK ASSESSMENT

The screening risk assessment is not applicable to this site because it was previously evaluated in
a baseline risk assessment. See discussion in Section 23.1.1 above.

23.4 SUMMARY AND RECOMMENDATIONS

The results of the investigation are presented for informational purposes only. The samples were
mistakenly taken at COC-9, an EMMA OU site which had previously been determined to require
no further action, based on analytical results and a baseline risk assessment.

K I D S his Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 23-4
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TABLE 23-1

SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-0063

Sample Ground Surface Top of Casing
Location Northing Easting Elevation Elevation Comments
0063-001 377389.6 767553.5 412.79 NA
0063-002 377156.4 767542.8 416.95 NA

0063-003 376683.3 767434.7 433.70 NA
Sheet I of I

NA = Not Applicable

URS Y his Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 23-IA
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Result
Sample ID Constituent (mg/kg)

63-01 Aluminum 15,000
Arsenic 10
Barium 150
Beryllium 0.9
Cadmium 3.4
Calcium 1,800
Chromium 24
Cobalt 13
Copper 16
Iron 25,000
Magnesium 2,000
Manganese 470
Mercury 0.04
Nickel 32
Potassium 1,600
Silver 1.3
Vanadium 52
Zinc 140

Sheet 1 of I

mg/kg = milligrams per kilogram

U R S his Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 23-2
MATRICES SAMPLED AT EACH SAMPLE LOCATION AT AUS-0063

Sediment Surface Water

AUS-0063-001 AUS-0063-002

AUS-0063-002

AUS-0063-003

Sheet I of I

Uw l0his Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 23-3
SEDIMENT SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections |Range of Detections

Metals
Aluminum 3/3 15 ,100 mg/kg to 19,500 mg/kg
Antimony 2/3 0.62 mg/kg to I mg/kg
Arsenic 3/3 8.8 mg/kg to 17.7 mg/kg
Barium 3/3 50.2 mg/kg to 107 mg/kg
Beryllium 3/3 0.93 mg/kg to 3.3 mg/kg
Boron 2/3 1.3 mg/kg to 1.4 mg/kg
Cadmium 3/3 1.8 mg/kg to 5.7 mg/kg
Calcium 3/3 1,440 mg/kg to 1,760 mg/kg
Chromium, Total 3/3 21.4 mg/kg to 42.8 mg/kg
Cobalt 3/3 13.8 mg/kg to 191 mg/kg
Copper 3/3 15.6 mg/kg to 24 mg/kg
Iron 3/3 22,700 mg/kg to 34,200 mg/kg
Lead 3/3 24.6 mg/kg to 34.4 mg/kg
Magnesium 3/3 1,720 mg/kg to 2,040 mg/kg
Manganese 3/3 340 mg/kg to 8,520 mg/kg
Mercury 3/3 0.034 mg/kg to 0.078 mg/kg
Nickel 3/3 33 mg/kg to 63 mg/kg
Potassium 3/3 1,040 mg/kg to 1,290 mg/kg
Selenium 3/3 1.4 mg/kg to 3 mg/kg
Sodium 3/3 79.9 mg/kg to 105 mg/kg
Vanadium 3/3 44.4 mg/kg to 70 mg/kg
Zinc 3/3 110 mg/kg to 259 mg/kg

Sheet I 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: MMF 7/23/01

U R S This Final PA/Si Report is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 23-4
SURFACE WATER SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Numberof Detections Range of Detections

Metals

Aluminum 1/1 4,570 ug/L

Barium 1/1 36.4 ug/L
Beryllium l/l 2.1 ug/L
Boron l/l 47.5 ug/L
Cadmium l/l 3.3 ug/L
Calcium 1/1 141,000 ug/L

Chromium, Total 1/1 3.2 ug/L

Cobalt 1/1 44 ug/L

Copper 1/1 5.3 ug/L

Iron 1/1 2,930 ug/L
Lead 1/1 2 ug/L
Magnesium l/l 39,100 ug/L

Manganese 5,090 ug/L
Nickel I/l 177 ug/L
Potassium l/l 3,390 ug/L
Sodium 21,400 ug/L

Vanadium 1/1 7.6 ug/L

Zinc 1/1 510 ug/L

Sheet I of I
ug/L = micrograms per Liter

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

Checked by: MMF 7/23/0 1

his Final PA/SI Report is identical to the "Draft-Final" Report issued itt September 2001.
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SEeTIOITWENTY-FOUR AUS-0064 - COC Area

See the beginning of Section 22 for a general discussion of the Crab Orchard Cemetery (COC)
Area and the Additional and Uncharacterized Sites Operable Unit (AUS OU) sites in that area.
Figure 22-1 shows all eight AUS OU sites in the COC Area. AUS-0064 is located south of the
COC Area Road, about 1.4 miles west of the intersection of Wolf Creek Road and the COC Area
Road.

AUS-0064 is Explosives and Munitions Manufacturing Area Operable Unit (EMMA OU) Site
COC-13, one of the COC sites for which no chemical data were collected during EMMA OU
investigations.

AUS Original Site Designations

AUS-0064 is one of the original AUS OU sites designated in 1997-1999 by the United States
Fish & Wildlife Service (USFWS).

24.1 HISTORIC SEARCH INFORMATION

24.1.1 Site Description

AUS-0064 was originally described as "mounds and a brick pit near Site 63 (AUS-0063)" and it
was identified as COC-13 of the EMMA OU. COC-13 is a small site, with dimensions of
approximately 35 feet (ft) by 35 ft.' The site is a very small wooded area.

24.1.2 Operational History and Waste Characteristics

AUS-0064 may have been the location of a former farmstead according to the 1943 aerial
photographs. 2 No other evidence of activity was observed in the historical aerial photographs.

There have been no known industrial lessees of this property.

24.1.3 AUS-0064 Previous Sampling Results

Parsons Engineering, 1997

Under contract to the Department of the Army, Parsons Engineering conducted an ordnance and
explosive waste (OEW) investigation at this site (COC-13) in 1997. The entire site was
investigated for OEW and a total of 35 magnetic anomalies were identified.3 Eleven of these
anomalies were investigated and two of them were identified as ordnance scrap (munitions

' Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report, Former
Illinois Ordnance Plant. Marion. Illinois, Page 2-27.
2 Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional and
Uncharacterized Sites (AUS) Operable Unit, Crab Orchard National Wildlife Refuge-Marion, Illinois, Volume II
(Maps) Page R. The Entech reports analyze historic aerial overflight photographs of industrial areas at the Refuge,
from 1943 to 1993. The photos were obtained from the National Archives and Records Administration (NARA) and
the U.S. Department of Agriculture Agricultural Stabilization and Conservation Service (ASCS).

Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report, Former
Illinois Ordnance Plant. Marion, Illinois, Page 2-27.

URmSrhis Final PA/M1 Report is identical to the "Draft-Final" Report issued in September 2001 24-1



SEeTIsNTwENTY-FOUR AUS-0064 - COC Area
fragments) and the rest were non-ordnance scrap.4 No unexploded ordnance (UXO) items were
recovered.

USEPA Sampling, 1998

In 1998, the United States Environmental Agency (USEPA) collected one soil sample (64-01)5
from this site, "near intersection in road, downstream of tipped barrel," according to USEPA
field notes. Survey coordinates were not available for this sample; therefore, the location does
not appear on any figures. The results for all detected constituents are listed in Table 24-lA. No
target semi-volatile organic compounds (SVOCs) were detected. Beryllium (1.1 milligrams per
kilogram (mg/kg)) exceeded USEPA Soil Screening Levels (SSLs) and Refuge background
levels.6

24.1.4 Observations During Site Visit

The site was not visited during the Preliminary Assessment (PA).

24.1.5 Recommendations Based on Preliminary Assessment

AUS-0064 was not originally included in the Site Investigation (SI) since USFWS was unable to
locate the site during the site reconnaissance. During the SI field investigation, the USFWS
located the site and it was added to the SI field investigation since previous USEPA sample
results revealed exceedances of PA screening levels. AUS-0064 was also included in the SI
because of suspect debris on site and because it was a COC site investigated for UXO only (no
chemical analyses).

24.2 SITE INVESTIGATION INFORMATION

URS conducted a Site Investigation at AUS-0064 on May 12, 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. AUS OU SI sample locations
are shown on Figure 24-1. Survey coordinates for all sample locations in AUS-0064 are listed in
Table 24-1. Table 24-2 lists the sample locations and the matrix sampled at that location. All
samples are soil samples.

24.2.1 Field Investigation

Two soil samples (0064-001 and 0064-002) were collected from this site. No other samples
were taken.

24.2.2 Field Results

There were no test pits or monitoring wells installed at AUS-0064. The soil from the hand auger
samples, which extended to depths of two ft, was described as silty clay fill.

4 Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report, Former
Illinois Ordnance Plant, Marion, Illinois, Page 2-27.
5 The sample was also labeled AUS-102.
6 See Table I -I I of this report for Refuge background soil values used for the PA.

URSY his Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 24-2



SECTISNTWENTY-FOUR AUS-0064 - 0C0 Area
24.2.2.1 Chemical Results

Table 24-3 lists the chemicals detected at AUS-0064 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 shown in Figure 24-1.

24.3 SCREENING RISK ASSESSMENT

Results of the screening are presented in Tables 24-4 and 24-5 as follows:

Table 24-4--human health risk screening for soils, and
* Table 24-5--ecological risk screening for soils.

Each table lists the maximum detected concentration for each constituent analyzed at AUS-0064.
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 contaminants 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, but rather as uncertainties.

In Figure 24-1, 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 24-6 (human health risk) and 24-7 (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 24-6) and COPECs (Table 24-7) are shaded in the tables.
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24.3.1 Human Health Risk

24.3.1.1 Soil

Human health screening results for soil samples are presented in Table 24-4. 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.

24.3.2 Ecological Risk

24.3.2.1 Soil

Ecological screening results for soil samples are presented in Table 24-5. Soil screening
concentrations for direct exposures were developed using toxicity reference values (TRVs)
derived from several sources, including the following:

USEPA (2000)7
Environment Canada (1995)8
Talmage et al. (I999)9
Efroymson et al. (1 997a, 1997b)'0

CCME (1999)"1

MHSPE (1994)12
* Other Sources

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

7 USEPA. 2000. Ecological Soil Screening Level Guidance (Draft). USEPA Office of Emergency and Remedial
Response, Washington, DC.
8 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.
9 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.
10 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/ERITM-85/R3.

Efroymson, R.A., M.E. Will, and G.W. Suter II. 1997b. Toxicological Benchmarks for Contaminants of Potential
Concernf]r Effects on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision. Oak Ridge National
Laboratory, Oak Ridge, Tennessee. ES/ERITM-1 26/R2.
" Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.
12 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.
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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)13 used a log K4, 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 K<, 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.

24.4 SCIENTIFIC MANAGEMENT DECISION POINT

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 24-6; and on the COPEC list,
Table 24-7. On the COPC list constituents in this category in include arsenic, chromium, nickel
and selenium in soil. COPECs coded with a "D" on Table 24-7 include boron, chromium,
manganese, and selenium in soil. Soil was the only media sampled.

24.4.1 Human Health Risk Evaluation

Constituents that exceeded both the screening criteria and Refuge background are discussed
below, with recommendations.

Barium. The maximum barium concentration detected, 197 mg/kg, exceeded the calculated
background value of 195 mg/kg for barium by one percent1 4. The Region 9 migration to
groundwater criteria for a DAF 1 for barium is 80 mg/kg. The screening value for the soil
component of the groundwater ingestion route for State of Illinois Class I groundwater was not
exceeded. The Region 9 DAF I factor assumes that groundwater is at the surface, an
unnecessarily conservative assumption for this site, which is located on the side of a hill. At the
Refuge, groundwater can be expected to occasionally rise to the surface in flat low-lying areas,
but not on hillsides. The Region 9 screening value for DAF 20 (assuming a dilution/attenuation
factor of 20) is 1,600 mg/kg, almost an order of magnitude greater that the maximum detected
concentration.

In addition, the maximum concentration detected is well below the mean plus three standard
deviations, which was calculated as 361 mg/kg for barium . USEPA guidance states that the

'3 USEPA 1991. Assessment and Control of Bioconcentratable Contaminants in Surface Waters (Draft). US
Environmental Protection Agency Office of Research and Development, Washington, D.C.
14 This the 95 percent upper tolerance limit (UTL), based on the 95 percent confidence level. See Section 2 for the
development of background values.

See discussion and results in Section 2 and Table 2-7.
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mean glus three standard deviations (3Sb) comprises a reasonable maximum allowable or upper
*1 limit.

For the reasons presented above, it is recommended that barium not be retained as a COPC for
further evaluation.

Cadmium. The maximum cadmium concentration detected, 0.88 mg/kg, exceeded the calculated
background value of 0.2 mg/kg for cadmium17. The Region 9 DAF 1 value for cadmium is 0.4
mg/kg. The screening value for the Illinois TACO soil component of the groundwater ingestion
route for Class I groundwater was not exceeded. The Region 9 screening value for DAF 20
(assuming a dilution/attenuation factor of 20) is 8 mg/kg, almost an order of magnitude greater
than the maximum detected concentration. Based on these data and the magnitude of the
detection, it is recommended that cadmium not be retained as a COPC based on potential
groundwater impacts.

Several chemicals represent uncertainties for AUS-0064 because, while they were not detected,
the reporting limit was equal to or exceeded the screening criteria. These are indicated as
uncertainties on Table 24-6, and coded with a "B." The uncertainty associated with these
chemicals is not considered to be significant.

Note that concentrations of beryllium (1.1 mg/kg) and nickel (19 mg/kg) from the USEPA 1998
sampling exceeded the screening criteria used for the PA. The beryllium concentration of 1.1
mg/kg does not exceed any of the SI human health screening criteria, and the nickel
concentration is essentially at background, based on current data (18.9 mg/kg for nickel).

In summary, results of the soil analyses at AUS-0064 indicate there are no chemicals present at
levels of potential human health concern warranting further evaluation. It is recommended that
none of the chemicals be retained as COPCs for this site.

24.4.2 Ecological Risk Evaluation

Chemicals identified as COPECs for Site AUS-0064 include boron, chromium, iron, manganese,
mercury, selenium and zinc. As discussed above, the maximum detected concentrations of
boron, chromium, manganese and selenium were below Refuge background levels. It is
recommended that these chemicals not be retained as COPECs. Iron, mercury, and zinc are
discussed below.

Iron - The maximum concentration of iron (20,300 mg/kg) was slightly (about 5 percent) above
the background concentration (19,306 mg/kg -- Table 24-5). Though the maximum detection
exceeded the screening value, iron is not considered a significant ecological concern since it is
generally considered to have low toxicity, it is an essential nutrient, and is similar to the
background concentration.

16 USEPA, 1995. Determination of Background Concentrations of Inorganics in Soils and Sediments at Hazardous
Waste Sites. OSWER Engineering Forum Issue. EPA/540/5-96/500.

7 This the 95 percent upper tolerance limit (UTL), based on the 95 percent confidence level. See Section 2 for the
development of background values.
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Mercury - The screening hazard quotient for mercury was less than one, indicating that mercury
does not pose a risk associated with direct exposures in soils, but is discussed because it was
detected and is a potential bioaccumulative constituent. The maximum concentration of
mercury (0.11 mg/kg) was higher than background (0.06 mg/kg). However, the background
mean plus three standard deviations is 0.11 mg/kg. As discussed in Section 2, this approach (in
addition to the 95% UTL) also represents a reasonable maximum value for reference area data
sets as based on guidance in Determination of Background Concentrations of Inorganics in Soils
and Sediments at Hazardous Waste Sites.18 In addition, though mercury is a potentially
bioaccumulative constituent, its bioaccumulation potential is less pronounced in terrestrial as
compared to aquatic systems.19 Therefore, mercury at AUS-0064 is not believed to be
sufficiently elevated to warrant further evaluation.

Zinc - The maximum concentration of zinc (144 mg/kg) resulted in a screening HQ of 1.2 (Table
24-5). This suggests there may be a potential for direct exposure risks associated with zinc in
soils. However, the maximum zinc concentration is below all other Level A toxicity reference
values presented in Appendix G. In addition, the mean concentration of zinc was 93.6 mg/kg,
which is below all the Level A toxicity reference values in Appendix G. Because the screening
HQ based on the maximum concentration only slightly exceeds unity, and a screening quotient
based on the mean concentration would be less than 1, zinc is not believed to present a
significant ecological concern.

One organic chemical and several inorganic chemicals represent uncertainties at AUS-0064
(Tables 24-5 and 24-7). The single organic, 2,6-dinitrotoluene, was not detected, but the
reporting limit exceeded the screening value. In fact, none of the explosives were detected.
Therefore, the uncertainty associated with 2,6-dinitrotoluene is considered low. Similarly,
thallium was not detected but represents an uncertainty because the reporting limit exceeded the
ecological screening value (HQ = 1.4). Because it was not detected, and the associated HQ only
slightly exceeds unity, thallium is not considered a significant ecological concern. Other
inorganics were identified as uncertainties because they were detected but no screening values
were identified. These include calcium, magnesium, potassium, and sodium. Both calcium and
sodium were below background concentrations. Though the maximum concentrations of
magnesium and potassium were above background levels, these are essential nutrients (as are
calcium and sodium) and uptake is physiologically controlled. Therefore, the uncertainty
associated with these chemicals is not considered significant. Aluminum was also characterized
as an uncertainty. The screening criterion for aluminum is a based on soil pH, and there are no
site-specific pH data available for AUS-0064. However, the maximum concentration is below
background, and thus aluminum is not considered a significant ecological concern.

In summary, results of the soil analyses at AUS-0064 indicate there are no chemicals present at
levels of potential ecological concern warranting further evaluation. It is recommended that
none of the chemicals be retained as COPECs for this site.

18 United States Environmental Protection Agency, Determination of Background Concentrations of Inorganics in
Soils and Sediments at Hazardous Waste Site, EPA/540/S-96/500, 1995.
19 Lodenius, M. 1994. Mercury in Terrestrial Ecosystems: A Review. In Mercury Pollution Integration and
Synthesis, Carl J. Watras and John W. Huckabee, editors. Lewis Publishers, Boca Raton, Florida.
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24.4.3 Summary of Recommendations

Based on the above discussions, it is recommended that none of the constituents detected at
AUS-0064 be retained for further evaluation. Site AUS-0064 is judged to require no further
action.

U R S Y his Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 24-8
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TABLE 24-1

SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-0064S Sample Ground Surface Top of Casing
Location Northing Easting Elevation Elevation Comments
0064-001 377122.9 766301.3 441.76 NA
0064-002 377108.0 766311.0 440.46 NA

Sheet 1 of I
NA = Not Applicable

URSIThis Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 24-IA
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Sample ID Constituent Result

64-01 Aluminum 14,000
Barium 180
Beryllium 1.1
Calcium 5,100
Chromium 19
Cobalt _13
Copper 13
Iron _ _ 21,000
Magnesium 3,800
Manganese 560
Nickel 19
Potassium 950
Silver 1.2
Sodium 300
Vanadium 35
Zinc 72

Sheet I of I

mg/kg = milligrams per kilogram

U PS This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001
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TABLE 24-2
MATRICES SAMPLED AT EACH SAMPLE LOCATION AT AUS-0064

Soil

AUS-0064-001

AUS-0064-002

Sheet I of I

U D S Y his Final PA/ST Report is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 24-3
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections Range of Detections

Metals

Aluminum 2/2 11, I 00 mg/kg to 15,100 mg/kg
Arsenic 2/2 7.9 mg/kg to 8.8 mg/kg
Barium 2/2 125 mg/kg to 197 mg/kg
Beryllium 2/2 0.48 mg/kg to 0.73 mg/kg
Boron 2/2 0.57 mg/kg to 1. I mg/kg
Cadmium 1/2 0.88 mg/kg
Calcium 2/2 1,150 mg/kg to 2,200 mg/kg
Chromium, Total 2/2 13.9 mg/kg to 16.9 mg/kg
Cobalt 2/2 11.4 mg/kg to 11.9 mg/kg
Copper 2/2 10.9 mg/kg to 17.5 mg/kg
Iron 2/2 16,400 mg/kg to 20,300 mg/kg
Lead 2/2 14.6 mg/kg to 82.8 mg/kg
Magnesium 2/2 1,500 mg/kg to 2,190 mg/kg
Manganese 2/2 745 mg/kg to 1,770 mg/kg
Mercury 2/2 0.056 mg/kg to 0.1 mg/kg

Nickel 2/2 12.7 mg/kg to 13.8 mg/kg

Potassium 2/2 850 mg/kg to 1,220 mg/kg

Selenium 2/2 0.58 mg/kg to 0.68 mg/kg

Sodium 2/2 46.3 mg/kg to 54.4 mg/kg

Vanadium 2/2 27.3 mg/kg to 34.7 mg/kg

Zinc 2/2 43.2 mg/kg to 144 mg/kg
Sheet I of 1

mg/kg - milligrams per kilogram

Notes: This table was derived from the figures that show the analytical results. As a result, duplicates arc 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: MMF 7/23/01

U P S- This Final PA/SI Report is identical to the "Draft-Final' Report issued in September 2001.
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TABLE 244

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0064

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Conctratio o (Ma Based on USEPA Bad o SEPA Reion 9 |

CASl Number Chemical Max Reporting Qualifier Units Cocetation)(or Rego nutil Idsra olPGfr GonwtrCiei
Limit (RL) Background (SOIL) Soil PRG for Toxins (DAF-1t

Carcinogens

Explosives _

99-354 1,3,5-Trinitrobenzene 350 U UG/KG 1.32E-05

99-65-0 1,3-Dinitrobenzene 350 U UG/KG 3.97E-03

118-96-7 2,4,6-Trinitrotoluene (TNT) 700 U UG/KG 8.51E-09 1.59E-03

121-14-2 2,4-Dinitrotoluene 350 U UG/KG I.99E-04 8.75E+03

606-20-2 2,6-Dinitrotoluene 700 U UG/KG 7.95E-04 2.33E+04

35572-78-2 2-Amino-4,6-Dinitrotoluene 700 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 700 U UGIKG

99-08-1 3-Nitrotoluene 700 U UG/KG 3.45E-04

19406-51-0 4-Amino-2,6-Dinitrotoluene 700 U UG/KG

99-99-0 4-Nitrotoluene (PNT) 700 U UG/KG 3.45E-04

2691-41-0 HMX 700 U UGIKG I.59E-05

98-95-3 Nitrobenzene 350 U UG/K& 3.06E-03

121i-824 RDX 700 U UG/KG 3.12E-08 2.65E-04

479-45-8 Tetryl 1100 U UGIKG 1.25E-04

Metals
7429-90-5 Aluminum 15100 MG/KG 5.24E-01 9.01E-03

7440-36-0 Antimony 0.84 U MG/KG 1.0 IlE+00 1.03E-03 2.80E+00

7440-38-2 Arsenic 8.8 MG/KG 6.52E-01 3.23E-06 2.00E-02 8.80E+00

7440-39-3 B jiini .2 .. f .4 197 M1G/GI E00 1.58I-03 O6E40.

7440-41-7 Beryllium 0.73 MG/KG 9.61E-01 3.26E-10 1.98E-04 2.43E-01

744042-8 Boron 1.1 J MG/KG 2.08E-01 1.39E-05

744043-9 t2.dtoi~im 0.88 MG/KG 4.6315+00 2.94E-10 1.09E-03 2.20E+00

7440-70-2 Calcium 2200 MG/KG 8.81E-01

7440-47-3 Chromium 16.9 MG/KG 6.71E-01 I 3.77E-08 8.45E+00

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
I = Estimated U = Nondetect
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TABLE 244

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0064

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 BasedI on USEPA Based on USEPA Region S (or Max RL) to Migrationt

CAS Number Chemical Max Reporting Qualifier Units Max RL) to R edio 9 Based in Soil PROg oor GroundSwater Criteria

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

7440-48-4 Cobalt 11.9 MG/KG 5.48E-01 9.71 E-05

7440-50-8 Copper 17.5 MG/KG 1.55E+00 2.31 E-04

7439-89-6 Iron 20300 MG/KG 1.05E+00 3.31 E-02

7439-92-1 Lead 82.8 MG/KG 3.54E+00

7439-954 Magnesium 2190 MG/KG 1.41 E+00

7439-96-5 Manganese 1770 MG/KG 4.86E-01 5.49E-02

7439-97-6 Mercury 0.11 J MG/KG 1.83E+00

7440-02-0 Nickel 13.8 MG/KG 7.301-01 3.38E-04 1.97E+00

2023695 Potassium 1220 MG/KG 1.952+00

778249-2 Selenium 0.68 J MG/KG 2.91 E-01 6.65E-05 2.27E+00

7440-224 Silver 1.4 U MG/KG 2.41 E+00 I.37E-04 7.00E-01

7440-23-5 Sodium 54.4 1 MG/KG 3.20E-01

7440-28-0 Thallium 1.4 U MG/KG 3.41 E+00 9.782-06

7440-62-2 Vanadium 34.7 MGIKG 7.35E-01 2.43E-03 1.162-01

7440-66-6 Zinc 144 MG/KG 2.80E+00 2.35E-04 2.40E-01

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

J = Estimated U = Nondetect
Page 2 of 4
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TABLE 244

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0064

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ma ResultRatio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration

NumberChemicalMax Reputorting Qualifi(or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class

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

Ingestion Criteria Ingestion Criteria Groundwater Criteria

Explosives
99-35-4 1 ,3,5-Trinitrobenzene 350 U UG/KG

99-65-0 1,3-Dinitrobenzene 350 U UG/KG

118-96-7 2,4,6-Trinitrotoluene (TNT) 700 U UG/KG

121-14-2 2,4-Dinitrotoluene 350 U UG/KG 4.17E-02 1.94E-03 4.38E+02

606-20-2 2,6-Dinitrotoluene 700 U UG/KG 8.33E-02 3.89E-03 1.00E+03

35572-78-2 2-Amino-4,6-Dinitrotoluene 700 U UG/K&

88-72-2 2-Nitrotoluene (ONT) 700 U UG/KG

99-08-I 3-Nitrotoluene 700 U UG/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 700 U UG/KG

99-99-0 4-Nitrotoluene (PNT) 700 U UGIKG

2691-41-0 HMX 700 U UG/KG

98-95-3 Nitrobenzene 350 U UG/KG 3.50E-04 3.50E-04 3.50E+00

121-82-4 RDX 700 U UG/KG

47945-8 Tetryl 1100 U UGIKG

Metals
7429-90-5 Aluminum 15100 MG/KG

7440-36-0 Antimony 0.84 U MG/KG 1.02E-03 1.02E-02 1.68E-01

7440-38-2 Arsenic 8.8 MG/KG 2.93E+00 1.44E-01 3.14E-01

7440-39-3 u S L 197 MG/KG 1.41E-03 1.41E-02 1.64E-01

7440-41-7 Beryllium 0.73 MG/KG 7.30E-0I 2.52E-02 1.1 IE-01

7440-42-8 Boron 1.1 J MG/KG 6. Il E-06 6.11 E-05

7440 43-9 it - 0.88 MG/KG 4.40E-04 4.40E-03 2.38E-01

7440-70-2 Calcium 2200 MG/KG

7440-47-3 Chromium 16.9 MG/KG 1.69E-03 4.12E-03 6.04E-01

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

J = Estimated U = Nondetect
Page 3 of 4



TABLE 24-4
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0064

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
CCmax .Re t Industrial/Commercial Soil Construction Worker Soil Soil Component of
Limit (RD Ingestion Criteria Ingestion Criteria Groundwater Criteria

7440484 Cobalt 11.9 MG/KG 9.92E-05 9.92E-04

7440-50-8 Copper 17.5 MG/KG 2.13E-04 2.13E-03 1.59E-03

7439-89-6 Iron 20300 MG/KG

7439-92-1 Lead 82.8 MG/KG 2.07E-01 2.07E-01

7439-954 Magnesium 2190 MG/KG

7439-96-5 Manganese 1770 MG/KG 1.84E-02 1.84E-0O

7439-97-6 Mercury 0.11 3 MG/KG 1.80E-04 1.80E-03 7.33E-01

7440-02-0 Nickel 13.8 MG/KG 3.37E-04 3.37E-03 1.82E-01

2023695 Potassium 1220 MG/KG

778249-2 Selenium 0.68 J MG/KG 6.80E-05 6.80E-04 2.83E-01

7440-224 Silver 1.4 U MG/KG 1.402-04 1.40E-03 9.33E-01

7440-23-5 Sodium 54.4 J MG/KG

7440-28-0 Thallium 1.4 U MG/KG 8.75E-03 8.75E-03 5.83E-01

7440-62-2 Vanadium 34.7 MG/KG 2.48E-03 2.48E-02 3.54E-02

7440-66-6 Zinc 144 MG/KG 2.36E-04 2.36E-03 4.00E-02

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

Page 4 of 4
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TABLE 24-5
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0064

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or _ Direct Exposure Retained as
CAS Number Chemical (SoIL) Max Reporting Qualifier Units Hazard Quotient Potential

(SOIL) j Limit (RL) (HQ) (SOIL) Bioaccumulator

Explosives
99-35-4 1,3,5-Trinitrobenzene 350 U UG/KG 9.30E-01

99-65-0 1,3-Dinitrobenzene 350 U UG/KG 5.35E-01

I18-96-7 2,4,6-Trinitrotoluene (TNT)_ 700 U UG/KG 2.33E-02

121-14-2 2,4-Dinitrotoluene 350 U UG/KG 2.73E-01

606-20-2 2,6-Dinitrotoluene 700 U UG/KG 2.13E+01

35572-78-2 2-Amino-4,6-Dinitrotoluene 700 U UG/KG 8.75E-03

88-72-2 2-Nitrotoluene (ONT) 700 U UG/KG

99-08-1 3-Nitrotoluene 700 U UG/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 700 U UG/KG

99-99-0 4-Nitrotoluene (PNT) 700 U UG/KG

2691-41-0 HMX 700 U UG/KG 2.80E-02

98-95-3 Nitrobenzene 350 U UG/KG 8.75E-03

121-82-4 RDX 700 U UG/KG 7.OOE-03

479-45-8 Tetryl 1100 U UG/KG

Metals
7429-90-5 Aluminum 28800 15100 MG/KG. 7440-36-0 Antimony 0.83 0.84 U MG/KG 1.68E-0l

7440-38-2 Arsenic 13.5 8.8 MG/KG 9.78E-01

7440-39-3 Barium 195 197 MG/KG 3.94E-01

7440-41-7 Beryllium 0.76 0.73 MG/KG 7.30E-02

744042-8 Boron 5.3 1.1 3 MG/KG 2.20E+00

7440-43-9 Cadmium 0.19 0.S8 MG/KG 3.03E-02

7440-70-2 Calcium 2497 2200 MG/KG

7440-47-3 Chromium 25.2 16.9 MG/KG 3.38E+00

7440 48-4 Cobalt 21.7 11.9 MG/KG 5.95E-01

7440-50-8 Copper 11.3 17.5 MG/KG 5.65E-01

7439-89-6 limi ' '' 19306 20300 MG/KG _ -_

7439-92-1 Lead 23.4 82.8 MG/KG I.91E-01

7439-95-4 Magnesium 1552 2190 MG/KG

7439-96-5 Manganese 3640 1770 MG/KG 1.77E+01

7439-97-6 wy.§j %; 0.06 0.11 3 MG/KG - .57E-02

7440.02-0 Nickel 18.9 13.8 MG/KG 4.60E-01

2023695 Potassium 625 1220 MG/KG

7782-49-2 Selenium 2.34 0.68 3 MG/KG 6.80E-01 YES

7440-22-4 Silver 0.58 _ .4 U MG/KG 7.00E-01

7440-23-5 Sodium 170 54.4 J MG/KG

7440-28-0 Thallium 0.41 1.4 U MG/IKG 1.40E+00

7440-62-2 Vanadium 47.2 34.7 MG/KG 7.54E-01

7440-66-6 Zinc ... 51.4 144 MG/KG *¶?W jl.4 ]44 _ -MGKG _

. ND Not Detected E = Outside of Range UJ = Estimated Nondetect
J 3 Estimated U = Nondetect

Page 1 of I



TABLE 24-6, AUS-0064
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical COPC Rationale COPC l COPC Rationale COPC Rationale

(y S/ ____R________ (yes/no) (Yes/no) J (yes/no) (yes/no)

Volatile Organic Compounds . _ . .

1,1,1 -Trichloroethane NA NA NA NA NA NA NA NA

1,1,2,2-Tetrachloroethane NA NA NA NA NA NA NA NA

I,I,2-Trichloroethane NA NA NA NA NA NA NA NA

II-Dichloroethane NA NA NA NA NA NA NA NA

I 1-Dichloroethene NA NA NA NA NA NA NA NA

1,2-Dichloroethane (EDC) NA NA NA NA NA NA NA NA

1,2-Dichloroethene (total) NA NA NA NA NA NA NA NA

1,2-Dichloropropane NA NA NA NA NA NA NA NA

2-Butanone (MEK) NA NA NA NA NA NA NA NA

2-Hexanone NA NA NA NA NA NA NA NA

4-Methyl-2-pentanone _(M IRK) NA NA NA NA NA NA NA NA

Acetone NA NA NA NA NA NA NA NA

Benzene NA NA NA NA NA NA NA NA

Broneodicloromethane NA NA NA NA NA NA NA NA

Bromoforn NA NA NA NA NA NA NA NA

Bromoomethane NA NA NA NA NA NA NA NA

Carbon disulfode NA NA NA NA NA NA NA NA

Carbon tetrachloride NA NA NA NA NA NA NA NA

Chlorobenzene NA NA NA NA NA NA NA NA

Chaoroethane NA NA NA NA NA NA NA NA

Chloroform NA NA NA NA NA NA NA NA

Chloromethane NA NA NA NA NA NA NA NA

cis-l,2-Dichloroethene NA NA NA NA NA NA NA NA

cis-l,3-Dichloropropene NA NA NA NA NA NA NA NA

Dibromochloromethane NA NA NA NA NA NA NA NA

Ethylbenzene _ _ NA NA NA NA NA NA NA NA

Methylene chloride NA NA NA NA NA NA NA NA

N-Hexane NA NA NA NA NA NA NA NA

Styrene NA NA NA NA NA NA NA NA

Tetrachloroethylene (PCE) NA NA NA NA NA NA NA NA

Toluene NA NA NA NA NA NA NA NA

total Xylenes NA NA NA NA NA NA NA NA

trans-1,2-Dichloroethene NA NA NA NA NA NA NA NA

trans-e,3-Dichloropropene NA NA NA NA NA NA NA NA

Trichloroethylene (TCE) NA NA NA NA NA NA NA NA

Vinyl chloride NA NA NA NA NA NA NA NA

Semlolatile Organic Copounds_ _ __ 

t,2,4-Trichlorobenzene NA NA NA NA NA NA NA NA

l,2-Dichlorobenzene NA NA NA NA NA NA NA NA

l,3-Dichlorobenzene NA NA NA NA NA NA NA NA

T,4-Dichlorobenzene NA NA NA NA NA NA NA NA
I2,4,5-Trichlorophenol NA NA NA NA NA NA

I S Pagichlorobenzene 1A of4NA NA NA NA NA NA
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TABLE 24-6, AUS-0064
SUMMARY OF HUMAN IEALTH COPC EVALUATION

AUS OU PA/SI
_ CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil
Chemical COPCC Fcr COPC CoRc(yes/no) Rationale(yes/no) Rationale (yes/no) Rationale c o rc

2.4.6-Trichlorophenol NA NA NA NA NA NA NA NA
2,4-Dichlorophenol NA NA NA NA NA NA NA NA
2,4-Dirnethylphenol NA NA NA NA NA NA NA NA
2,4-Dinitrophenol NA NA NA NA NA NA NA NA
2-Chloronaphthalene NA NA NA NA NA NA NA NA
2-Chlorophenol NA NA NA NA NA NA NA NA
I -Methylnaphthalene NA NA NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA NA NA NA
2-Methylphenol NA NA NA NA NA NA NA NA
2-Nitroaniline NA NA NA NA NA NA NA NA
2-Nitrophenol NA NA NA NA NA NA NA NA
3,3'-Dichlorobenzidine NA NA NA NA NA NA NA NA
3-Nitroaniline NA NA NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol NA NA NA NA NA NA NA NA
4-Bromophenyl phenyl ether NA NA NA NA NA NA NA NA
4-Chloro-3-methylphenol NA NA NA NA NA NA NA NA

4-Chloroaniline NA NA NA NA NA NA NA NA
4-Chlorophenyl phenyl ether NA NA NA NA NA NA NA NA
4-Methylphenol NA NA NA NA NA NA NA NA

* 4-Nitroaniline NA NA NA NA NA NA NA NA
4-Nitrophenol NA NA NA NA NA NA NA NA
Acenaphthene NA NA NA NA NA NA NA NA
Acenaphthylene NA NA NA NA NA NA NA NA
Anthracene NA NA NA NA NA NA NA NA
Benzo(a)anthracenc NA NA NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA
Bcnzo(k)fluoranthene NA NA NA NA NA NA NA NA
bis(2-Chloroethoxy)mcthane NA NA NA NA NA NA NA NA
bis(2-Chloroethyl) ether NA NA NA NA NA NA NA NA
bis(2-Chloroisopropyl) ether NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl) phthalate NA NA NA NA NA NA NA NA
Butyl benzyl phthalate NA NA NA NA NA NA NA NA
Carbazole NA NA NA NA NA NA NA NA
Chrysene NA NA NA NA NA NA NA NA
Di-n-butyl phthalate NA NA NA NA NA NA NA NA
Di-n-octyl phthalate NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene NA NA NA NA NA NA NA NA
Dibenzofuran NA NA NA NA NA NA NA NA
Diethyl phthalate NA NA NA NA NA NA NA NA
Dimethyl phthalate NA NA NA NA NA NA NA NA
Fluoranthene NA NA NA NA NA NA NA NA
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TABLE 24-6, AUS-0064
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical COPC COPC co.c COPC

(yes/no) Rationale (yes/no) Ratlonle (yes/no) Rationale (yes/no) Rai l

Fluorene NA NA NA NA NA NA NA NA

Hexachlorobenzene NA NA NA NA NA NA NA NA

Hexachlorobutadiene NA NA NA NA NA NA NA NA

Hexachlorocyclopentadiene NA NA NA NA NA NA NA NA

Hexachloroethane NA NA NA NA NA NA NA NA

Indeno(1,2,3-cxd)pyrene NA NA NA NA NA NA NA NA

Isophorone NA NA NA NA NA NA NA NA

N-Nitroso-di-n-propylamine NA NA NA NA NA NA NA NA

N-Nitrosodiphenylamine NA NA NA NA NA NA NA NA

Naphthalene NA NA NA NA NA NA NA NA

Pentachlorophenol NA NA NA NA NA NA NA NA

Phenanthrene NA NA NA NA NA NA NA NA

Phenol NA NA NA NA NA NA NA NA

Pyrene NA NA NA NA NA NA NA NA

Metals and Inorganics

Aluminum NA NA NA NA NA NA No F

Antimony NA NA NA NA NA NA Uncertainty B

Arsenic NA NA NA NA NA NA yds D

Barium NA NA NA NA NA NA XYe 3 E

Beryllium NA NA NA NA NA NA J

Boron NA NA NA NA NA NA No F

Cadmium NA NA NA NA NA NA iE

Calcium NA NA NA NA NA NA No H

Chromium NA NA NA NA NA NA tDgv Yes D

Cobalt NA NA NA NA NA NA No F

Copper NA NA NA NA NA NA No F

Cyanide, Total NA NA NA NA NA NA NA NA

Iron NA NA NA NA NA NA No F

Lead NA NA NA NA NA NA No F

Magnesium NA NA NA NA NA NA No H

Manganese NA NA NA NA NA NA No F

Mercury NA NA NA NA NA NA No F

Nickel NA NA NA NA NA NA 3,,.Yeyt D

Potassium NA NA NA NA NA NA No H

Selenium NA NA NA NA NA NA D

Silver NA NA NA NA NA NA No A

Sodium NA NA NA NA NA NA No H

Thallium NA NA NA NA NA NA No A

Vanadium NA NA NA NA NA NA No F

Zinc NA NA NA NA NA NA No F

Explosives

I,3,5-Trinitrobenzene NA NA NA NA NA NA No A

I ,3-Dinitrobenzene NA NA NA NA NA NA No A
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TABLE 24-6, AUS-0064
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical COPC COPC yO) _ COPC

(yes/no) (yes/no) (yes/no) (yes/no)

2,4,6-Trinitrotoluene (TNT) NA NA NA NA NA NA No A

2,4-Dinitrotoluene NA NA NA NA NA NA Uncertainty B

2,6-Dinitrotoluene NA NA NA NA NA NA Uncertainty B

2-Amino-4.6-Dinitrotoluene NA NA NA NA NA NA No C

2-Nitrotoluene (ONT) NA NA NA NA NA NA No C

3-Nitrotoluene NA NA NA NA NA NA No A

4-Amino-2,6-Dinitrotoluene NA NA NA NA NA NA No C

4-Nitrotoluene (PNT) NA NA NA NA NA NA No A

HMX NA NA NA NA NA NA No A

Nitrobenzene NA NA NA NA NA NA Uncertainty B

Nitroglycerin NA NA NA NA NA NA NA NA

Pentaerythritol tetranitrate (PETN) NA NA NA NA NA NA NA NA

Per1hloric Acid NA NA NA NA NA NA NA NA

RDX NA NA NA NA NA NA No A

Tetryl NA NA NA NA NA NA No A

Other Parameters

Nitrogen, Nitrate-Nitrite NA N NA NA | NA NA NA NA

Phosphorus, Total (as P) NA NA NA NA j 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 - 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 24-7, AUS-0064
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water J Sediment Soil

Chemical [ OECRationale COPEC (yes/no)COPE Rationale
________ ________ ________ _____ £ (y es/no) j v s n )( e / o

Volatile Organic Compounds ______

Ij1,1-Trichioroethane NA NA NA NA NA NA

1,1 ,2,2-Tetrachloroethane NA NA NA NA NA NA

1,1,2-Ttichloroetbane NA NA NA NA NA NA

1,1-Dichloroethane NA NA NA NA NA NA

1,1-Dichloroethene NA NA NA NA NA NA

1,2-Dichloroethane (EDC) NA NA NA NA NA NA

I ,2-Dichloroethene (total) NA NA NA NA NA NA

I1,2-Dicbloropropane NA NA NA NA NA NA

2-Butanone (MEK) NA NA NA NA NA NA

2-H-exanone NA NA NA NA NA NA

4-Methyl-2-pentanonc (MIBK) NA NA NA NA NA NA

Acetone NA NA NA NA NA NA

Benzene NA NA NA NA NA NA

Bromodichloromethane NA NA NA NA NA NA

Brornoform NA NA NA NA NA NA

Brornornethane NA NA NA NA NA NA

Carbon dsulfide NA NA NA NA NA NA

Carbon tetrackloride NA NA NA NA NA NA

Chiorobenzene NA NA NA NA NA NA

Chloroethane NA NA NA NA NA NA

Chloroformn NA NA NA NA NA NA

Chloromletbane NA NA NA NA NA NA

cis-1,2-Dichloroethene NA NA NA NA NA NA

cis-1,3-Dichloropropene NA NA NA NA NA NA

Dibromochloromethane NA NA NA NA NA NA

Ethylbenzenc NA NA NA NA NA NA

Methylene chloride NA NA NA NA NA NA

N-Hexane NA NA NA NA NA NA

Styrene NA NA NA NA NA NA

Tetrachioroethylene (PCE) NA NA NA NA NA NA

Toluene NA NA NA NA NA NA

total Xylenes NA NA NA NA NA NA

trans-I, ,-Dichloroethene NA NA NA NA NA NA

trans-i1,3-Dichloropropene NA NA NA NA NA NA

Trichloroethylene (TCE) NA NA NA NA NA NA

Vinyl chloride NA NA NA NA NA NA

Sernivolatile Organic Compounds _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I1,2,4-Trichlorobenzene NA NA NA NA NA NA

1,2-Dichlorobenzene NA NA NA NA NA NA

I,3-Dichlorobenzcne NA NA NA NA NA NA

1I4-Dich-lorobenzene NA NA NA NA NA NA

2,4,5-Trichlorophenol NA NA NA NA NA NA -
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TABLE 24-7, AUS-0064
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical COPEC Rationale (yes/no) Rationale C oC Rationale

2,4,6-Trichlorophenol NA NA NA NA NA NA
2,4-Dichlorophenol NA NA NA NA NA NA
2,4-Dimethylphenol NA NA NA NA NA NA
2,4-Dinitrophenol NA NA NA NA NA NA
2-Chloronaphthalene NA NA NA NA NA NA
2-Chlorophenol NA NA NA NA NA NA
I -Methylnaphthalene NA NA NA NA NA NA
2-Methyinaphthalene NA NA NA NA NA NA
2-Methylphenol NA NA NA NA NA NA
2-Nitroaniline NA NA NA NA NA NA
2-Nitrophenol NA NA NA NA NA NA
3,3'-Dichlorobenzidine NA NA NA NA NA NA
3-Nitroaniline NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol NA NA NA NA . NA
4-Brornophenyl phenyl ether NA NA NA NA NA NA
4-Chloro-3r-methylphenol NA NA NA NA NA NA
4-Chloroaniline NA NA NA NA NA NA
4-Chiorophenyl phenyl ether NA NA NA NA NA NA
4-Methylphenol NA NA NA NA NA NA. 4-Nitroaniline NA NA NA NA NA NA
4-Nitrophenol NA NA NA NA NA NA
Acenaphthene NA NA NA NA NA NA
Acenaphthylene NA NA NA NA NA NA
Anthracene NA NA NA NA NA NA
Benzo(a)anthracene NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA
Benzo(g,h,i)perylene NA NA NA NA NA NA
Benzo(k)fluoranthene NA NA NA NA NA NA
bis(2-Chloroethoxy)methane NA NA NA NA NA NA
bis(2-Chloroethyl) ether NA NA NA NA NA NA
bis(2-Chloroisopropyl) ether NA NA NA NA NA NA
bis(2-Ethylhexyl) phthalate NA NA NA NA NA NA
Butyl benzyl phthalate NA NA NA NA NA NA
Carbazole NA NA NA NA NA NA
Chrysene NA NA NA NA NA NA
Di-n-butyl phthalate NA NA NA NA NA NA
Di-n-octyl phthalate NA NA NA NA NA NA
Dibenz(a,h)anthracene NA NA NA _ NA NA
Dibenzofuran NA NA NA NA NA NA
Diethyl phthalate NA NA NA NA NA NA
Dimethyl phthalate NA NA NA NA NA NA

Fluoranthene NA NA NA NA NA NA
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TABLE 24-7, AUS-0064
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)

Fluorene NA NA NA NA NA NA

Hexachlorobenzene NA NA NA NA NA NA

Hexachlorobutadiene NA NA NA NA NA NA

H-exachlorocyclopentadiene NA NA NA NA NA NA

Hexachloroethane NA NA NA NA NA NA

Indeno(1,2,3-e~d)pyrene NA NA NA NA NA NA

Isophorone NA NA NA NA NA NA

N-Nitroso-di-n-propylamine NA NA NA NA NA NA

N-Nitrosodiphenylamine NA NA NA NA NA NA

Naphthalene NA NA NA NA NA NA

Pentachlorophenol NA NA NA NA NA NA

Phenanthrene NA NA NA NA NA NA

Phenol NNA NA NA NA NA

Pyrene NA NA NA NA NA NA

Metals and Inorganics _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Aluminum NA NA NA NA Uncertainty I

Antimony NA NA NA NA No A

Arsenic NA NA NA NA No F

Barium NA NA NA NA No F

Beryllium NA NA NA NA No F

Boron NA NAN AD

Cadmium NA NA NA NA NoF

Calcium NA NA NA NA Uncertainty GH

ChromiuIm NA NA NA NA il_ K D

Cobalt NA NA NA NA NoF

Copper NA NA NA NA NoF

Cyanide, Total NA NA NA NA NA N

Iron NA NA NA NA E 

Lead NA NA NA NA No F

Magnesium NA NA NA NA Uncertainty G,H

Manganese NA NA NA NA ¾'D

Mercury NA NA NA NA E*2 

Nickel NA NA NA NA No F

Potassium NA NA NA NA Uncertainty G,H

Selenium NA NA NA NA e'D

Silver NA NA NA NA No A

Sodium NA NA NA NA Uncertainty G,H

Thalliumn NA NA NA NA Uncertainty B

Vanadium NA NA NA NA No F

Zinc NA NNAN QcsE

Explosives

1,3,5-Trinitrobenzene NA NA NA NA No A

l,3-Dinitrobenzene NA _ NA NA NA Noc
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TABLE 24-7, AUS-0064
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 No A

2,4-Dinitrotoluene NA NA NA NA No A

2,6-Dinitrotoluene NA NA NA NA Uncertainty B

2-Amino-4,6-Dinitrotoluene NA NA NA NA No A

2-Nitrotoluene (ONT) NA NA NA NA No C

3-Nitrotoluene NA NA NA NA No C

4-Amino-2,6-Dinitrotoluene NA NA NA NA No C

4-Nitrotoluene (PNT) NA NA NA NA No C

HMX NA NA NA NA No A

Nitrobenzene NA NA NA NA No A

Nitroglycerin NA NA NA NA NA NA

Pentaeiytbritol tetranitrate (PETN) NA NA NA NA NA NA

Perchloric Acid NA NA NA NA NA NA

RlX NA NA NA NA No A

Tetryl NA NA NA NA No C

A -Chemical was not detected and the reporting limit does not exceed the screening concentration.

B -Chemical was not detected, but reporting limit was equal to or 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 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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AUS-0064-FORMER COC-13

NOTE:

1. SITE MAP NOT AVAILABLE FOR THIS SITE.

2. DATA QUALIFIERS FOR ANALYTICAL RESULTS ARE NOT INDICATED.
REFER TO THE QCSR FOR DATA QUALIFIERS.

3. THE FOLLOWING COMPOUNDS ARE INCLUDED IN THE ANALYTE
LIST FOR BOTH SVOCs AND EXPLOSIVES: 2,4-DINITROTOLUENE,
2, 6-DINITROTOLUENE, AND NITROBENZENE. THESE COMPOUNDS
MAY BE REPORTED AS EITHER SVOCs OR EXPLOSIVES.

UAUS-0214OR1 | Units Rernct Reference
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E* s All Explosiwts MG/GKKG I ND1

AellenPIumh M G/KG 0.8 et 85

MSodiu AluminuMGK MG/KG 14451
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E Sr~elenium MGtKG 0c t Direct E- Patha T/y -S oGiKGl i34 7K76560 Soidlucan MGirhGa 54.4 n elec _ M
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SECTIONTWENTY-FIVE AUS-0065 - COC Area

See the beginning of Section 22 for a general discussion of the Crab Orchard Cemetery (COC)
Area and the Additional and Uncharacterized Sites Operable Unit (AUS OU) sites in that area.
Figure 22-1 shows all eight AUS OU sites in the COC Area. AUS-0065 is located at the
northeast corner of the intersection of the COC Area Road and another unnamed roadway that
leads northward towards Crab Orchard Lake (Figure 22-1).

AUS-0065 is made up of foundations that are located to the northeast of former COC-1 and it
has suspect debris at the site.

AUS Original Site Designations

AUS-0065 is one of the original AUS OU sites designated in 1997-1999 by the United States
Fish & Wildlife Service (USFWS).

25.1 HISTORIC SEARCH INFORMATION

25.1.1 Site Description

AUS-0065 was originally described as "foundations northeast of COC-1." Figure 25-1 is a site
map of AUS-0065.

25.1.2 Operational History and Waste Characteristics

There have been no known industrial lessees of this property.

25.1.3 AUS-0065 Previous Sampling Results

USEPA Sampling, 1998

In 1998, the United States Environmental Protection Agency (USEPA) collected two samples
(65-01 and 65-02) and one duplicate sample (65-02 DUP) at AUS-0065. Sample locations are
shown in Figures 25-1 and 25-2. The results for all detected constituents are listed in Table 25-
1A. The following SVOC compounds were detected above USEPA (Soil Screening Levels)
SSLs: carbazole (0.23 mg/kg), benzo[a]anthracene (0.75 mg/kg), benzo[b]fluoranthene (1.1
mg/kg), benzo[a]pyrene (0.62 mg/kg), and dibenz[a,h]anthracene (0.11 mg/kg). Mercury (0.23
mg/kg) exceeded USEPA SSL and Refuge background level.1 Zinc (150 mg/kg) exceeded New
Dutchlist Soil Optimum Levels (DSOL) and the Refuge background level.

25.1.4 Observations During Site Visit

The site was observed to have two visible concrete foundations falling into depressions that
partially surround the foundations. One of the depressions contained water. Numerous soil
mounds were observed. A brick structure resembling a well was observed on the eastern side of
the site. The site was well vegetated with trees and grasses. A fence to the south separates the
COC Area Road from the site.

See Table 1-1 of this report for Refuge background soil values used for the PA.
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25.1.5 Recommendations Based on Preliminary Assessment

Site AUS-0065 was retained in the Site Investigation (SI) primarily because of suspect debris on
site, and because the 1998 USEPA analytical results exceeded Preliminary Assessment (PA)
screening criteria.

25.2 SITE INVESTIGATION INFORMATION

URS conducted a Site Investigation at AUS-0065 on May 8, 2000. The rationale for sample
locations, media, and analytes is presented in the Field Sampling Plan (FSP)2 for the AUS OU
PA/SI. AUS OU SI sample locations are shown on Figures 25-1 and 25-2. Survey coordinates
for all sample locations in AUS-0065 are listed in Table 25-1. Table 25-2 lists the sample
locations and the matrix sampled at that location. All samples are soil samples.

25.2.1 Field Investigation

Sampling was done in accordance with the FSP, except as noted.

Depressions

Six soil samples were collected from the three major depressions that were identified in this area
during the site reconnaissance (Figure 25-1). Samples 0065-001 and 0065-005 were collected
from within the depression located east of the foundation on the west side of the site. Samples
0065-003 and 0065-007 were collected from the depression located south of the east foundation.
Two samples were collected from the third depression located to the northeast of the west
foundation (0065-002 and 0065-006). The third depression also contained water during the site
reconnaissance.

Mounded Areas

There were numerous mounded areas present on site (Figure 25-1). Three samples were
collected from mounded areas: 0065-004, 0065-008 and 0065-009.

25.2.2 Field Results

25.2.2.1 Site Conditions

The majority of the site is wooded. It is bounded to the north and east by a grassy field, and to
the south by a fence line.

25.22.1.1 Geologic Conditions

There were no test pits or monitoring wells installed at AUS-0065. The soil from hand auger
borings, which extended to a maximum depth of 4 feet (ft), was described as silty clay fill. The
soil at locations 0065-008 and 0065-009 (mounded areas) included 2-inch gravel.

2 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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25.2.2.1.2 Hydrogeologic Conditions

No hydrogeological information is available for this site.

25.2.2.1.3 Hydrologic Conditions

As shown on Figure 25-1, there are three depressions in the middle of the site. Only one of the
depressions contained water at the time of the SI.

25.2.2.2 Chemical Results

Table 25-3 lists the chemicals detected in AUS-0065 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 25-1 - organic results for soil samples, and
* Figure 25-2 - inorganic results for soil samples at this site.

25.3 SCREENING RISK ASSESSMENT

Results of the screening are presented in Tables 25-4 and 25-5 as follows:

* Table 25-4--human health risk screening for soils, and
* Table 25-5--ecological risk screening for soils.

Each table lists the maximum detected concentration for each constituent analyzed at AUS-0065.
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 25-1 and 25-2, the shading convention used is the same as for the tables discussed
above. The particular screening criteria exceeded are indicated by the code in the analytical
results labels. Duplicate results are shown only if the duplicate result for an analyte exceeded the
screening criteria and the result from the original sample did not; or, if the analyte was detected
in the duplicate and not in the original sample. Since in the screening process results which are
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qualified as estimated (coded with "J") are treated the same as unqualified results, data qualifiers
are not included in the results shown in the figures. Refer to the QCSR for data qualifiers.

Tables 25-6 (human health risk) and 25-7 (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 25-6) and COPECs (Table 25-7) are shaded in the tables.

25.3.1 Human Health Risk

25.3.1.1 Soil

Human health screening results for soil samples are presented in Table 25-4. 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.

25.3.2 Ecological Risk

25.3.2.1 Soil

Ecological screening results for soil samples are presented in Table 25-5. Soil screening
concentrations for direct exposures were developed using toxicity reference values (TRVs)
derived from several sources, including the following:

* USEPA (2000)3
* Environment Canada (1995)4

Talmage et al (1999)5
* Efroymson et aL (I 997a, 1997b)6

3 USEPA. 2000. Ecological Soil Screening Level Guidance (Draft). USEPA Office of Emergency and Remedial
Response, Washington, DC.
4Environment 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.
' Talmage, S.S., D.M. Opresko, C.J. Maxwell, C.J.E Welsh, F. M. Cretella, P.H. Reno, and F. B. Daniel. 1999.
Nitroaromatic Munition Compounds: Environmental Effects and Screening Values. Rev Environ. Contam. Toxicol
161:1-156.
6 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. 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.
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* CCME (1999)7
* MHSPE (1994)8
* 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 (K0w), 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)9 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 K4 w 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.

25.4 SCIENTIFIC MANAGEMENT DECISION POINT

A Remedial Investigation (RI) is recommended for Site AUS-0065, 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 necessarily be retained as COPCs/COPECs for further
evaluation. These are the constituents coded with "D" on the COPC list, Table 25-6; and on the
COPEC list, Table 25-7. The COPCs in this category include antimony, arsenic, barium,
chromium, nickel and selenium in soil. COPECs that were detected below Refuge background
levels include arsenic, chromium, iron, manganese and selenium in soil. Soil was the only media
investigated. These chemicals may later be included in the RI for other reasons, 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 on Tables 25-6 and 25-7 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 25-8.

Note that a number of the human health 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, media, and contaminants in addition to those

7Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.
8 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.
9 USEPA 1991. Assessment and Control of Bioconcentratable Contaminants in Surface Waters (Draft). US
Environmental Protection Agency Office of Research and 0evelopment, Washington, D.C.
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addressed in this study may warrant investigation in the RI. These issues will be addressed in the. Work Plan for the RI.

0

0
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TABLE 25-1

SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-0065

Sample Ground Surface Top of Casing
Location Northing Easting Elevation Elevation Comments
0065-001 377480.8 769125.3 448.00 NA
0065-002 377497.5 769148.3 449.39 NA
0065-003 377477.8 769222.3 452.27 NA
0065-004 377464.8 769214.0 455.82 NA
0065-005 377486.0 769138.6 445.73 NA
0065-006 377502.7 769160.0 448.49 NA
0065-007 377477.7 769193.5 447.93 NA
0065-008 377464.0 769170.5 455.53 NA ___

0065-009 377477.9 769167.2 453.92 NA

Sheet 1 of 1
NA = Not Applicable
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TABLE 25-1A
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Sample ID Constituent ( kesult

65-01 2-Methylnaphthalene 0. 13J
Bis(2-Ethylhexyl)phthalate 0.14J
Dibenzofuran 0.11J
Phenanthrene 0.096J
Aluminum 7,700
Barium 72
Beryllium 0.5
Calcium 66,000
Chromium 12
Cobalt 6.6
Copper 7.8
Iron 14,000
Magnesium 5,800
Manganese 480
Mercury 0.04
Nickel 13
Potassium 1,200
Vanadium 23
Zinc 49

65-02 2-Methylnaphthalene 0.12J
Acenaphthylene 0.24J
Anthracene 0.17J
Benzo[a]anthracene 0.75
Benzo[alpyrene 0.62
Benzo[blfluoranthene 1.1
Benzo[k]fluoranthene 0.35J
Carbazole 0.23J
Chrysene 1.2
Dibenzofuran 0.19J
Fluorene 0.32J
Fluoranthene 2.1
Phenanthrene 2.6
Pyrene 1.4
Aluminum 11,000
Barium 110
Beryllium 0.6
Calcium 3,200
Chromium 15
Cobalt 12
Copper I I
Iron 18,000
Lead 21
Magnesium 1,700
Manganese 970
Nickel 14
Potassium 1,200
Silver 1.3
Vanadium 27

Sheet I of 2
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TABLE 25-IA

1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY
Result

Sample ID Constituent (mg/kg)

65-02 Zinc 140
65-02 DUP Benzo[ajanthracene 0.24J

Benzofb]fluoranthene 0.25J
Chrysene 0.33J
Fluoranthene 0.591
Phenanthrene 0.66J
Pyrene 0.47J
Aluminum 13,000
Barium 120
Beryllium 0.6
Calcium 3,500
Chromium 17
Cobalt 11
Copper 12
Iron 18,000
Lead 21
Magnesium 2,000
Manganese 960
Mercury 0.23
Nickel 15
Potassium 1,500
Silver 1.2
Vanadium 32
Zinc 150

Sheet 2 of 2

mg/kg milligrams per kilogram
J = Estimated
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TABLE 25-2
MATRICES SAMPLED AT EACH SAMPLE LOCATION AT AUS-0065

Soil

AUS-0065-001
AUS-0065-002
AUIS-0065-003
AUS-0065-004
AUS-0065-005
AUS-0065-006
AUS-0065-007

AUS-0065-008
AUS-0065-009

Sheet 1 of I
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TABLE 25-3
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections Range of Detections

Semivolatile Organic Compounds
2,4-Dimethylphenol 1/12 1, I 00 ug/kg
2-Methylnaphthalene 9/12 45 ug/kg to 3,500 ug/kg
2-Methyiphenol (o-Cresol) 1/12 760 ug/kg
4-Methylphenol (p-Cresol) 3/12 71 ug/kg to 2,600 ug/kg
Acenaphthene 1/12 850 ug/kg
Acenaphthylene 4/12 78 ug/kg to 7,200 ug/kg
Anthracene 4/12 49 ug/kg to 5,900 ug/kg
Benzo(a)Anthracene 6/12 47 ug/kg to 11,000 ug/kg
Benzo(a)Pyrene 6/12 56 ug/kg to 12,000 ug/kg
Benzo(b)Fluoranthene 7/12 52 ug/kg to 11,000 ug/kg
Benzo(g,h,i)Perylene 6/12 67 ug/kg to 12,000 ug/kg
Benzo(k)Fluoranthene 6/12 51 ug/kg to 9,200 ug/kg
Bis(2-ethylhexyl) Phthalate 1/12 1,400 ug/kg
Carbazole 3/12 65 ug/kg of 5,600 ug/kg
Chrysene 10/12 57 ug/kg to 14,000 ug/kg
Dibenz(a,h)Anthracene 3/12 120 uglkg to 4,700 ug/kg
Dibenzofuran 8/12 42 ug/kg to 3,100 ug/kg
Fluoranthene 11/12 42 ug/kg to 21,000 ug/kg
Fluorene 2/12 180 ug/kgto 5,100 ug/kg
Indeno(1,2,3-c,d)Pyrene 5/12 88 ug/kg to 9,900 ug/kg
Naphthalene 5/12 120 ug/kg to 4,700 ug/kg
Phenanthrene 11/12 93 ug/kg to 27,000 ug/kg
Phenol 1/12 940 ug/kg
Pyrene 11/12 44 ug/kg to 17,000 ug/kg
Explosives
4-Nitrotoluene (PNT) 1/7 1700 ug/kg
Other Inorganics
Total Organic Carbon 1/1 127,900 mg/kg
Metals
Aluminum 12/12 6,480 mg/kg to 12,700 mg/kg
Antimony 8/12 0.22 mg/kg to 0.76 mg/kg
Arsenic 12/12 4.6 mg/kg to 9.7 mg/kg
Barium 12/12 46 mg/kg to 164 mg/kg
Beryllium 12/12 0.32 mg/kg to 0.86 mg/kg
Boron 12/12 1.6 mg/kg to 11.7 mg/kg
Cadmium 4/12 0.69 mg/kg to 1.i mg/kg
Calcium 12/12 2,320 mg/kg to 106,000 mg/kg
Chromium 12/12 9.2 mg/kg to 20.6 mg/kg
Cobalt 12/12 3.9 mg/kg to 1 1.6 mg/kg
Copper 12/12 6.8 mg/kg to 33.4 mg/kg
Iron 12/12 11,200 mg/kg to 19,300 mg/kg
Lead 12/12 13.5 mg/kg to 212 mg/kg

Sheet I of 2
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TABLE 25-3
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections Range of Detections

Magnesium 12/12 1, 1 70 mg/kg to I 11 ,100 mg/kg
Manganese 12/12 295 mg/kg to 1,140 mg/kg
Mercury 12/12 0.023 mg/kg to 0.47 mg/kg
Nickel 12/12 9.5 mg/lkg to 14.1 mg/kg
Potassium 12/12 690 mg/kg to 1,340 mg/kg
Selenium 9/12 0.47 mg/kg to 1.4 mg/kg
Sodium 12/12 49.4 mg/kg to 143 mg/kg
Vanadium 12/12 17 mg/kg to 37.9 mg/kg
Zinc 12/12 42.5 mg/kg to 351 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: MMF 7/23/01
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TABLE 254
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0065

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or ConcenfRatio ofMa Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or ConcenMax ion)(to Raegion 9nustrial Based on USEPA Region 9 (or Max RL) to MigrationtCAS Number Chem~ical Max Re1orfin Qualifier lUnits Mackron RL o Rgo Idsra Idsra Soil PRG for oxn Groundwater Criteria

Limit (RL) Background (SOIL) Soil PRG for nuTraSoxils PR(o rudwateCitri
Carcinogens Txn DF1

Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 570 U UG/K0 748E-05 1.90E+00

95-50-1 1,2-Dichlorobenzene 570 U UCJ/KG 1.72E-04 6.33E-01

541-73-1 1,3-Dichlorobenzene 570 U UGIKG 1.1 OE-02

106-46-7 1,4-Dichlorobenzene 570 U UG/KG 7.01E-08 2.97E-04 5.70E+00

95-95-4 2,4,5-Trichlorophenol 2900 U (XJO G 3.29E-05 2.90E-01

88-06-2 2,4,6-Trichlorophenol 570 U UG/KG 2.54E-09 7.13E+0O

120-83-2 2,4-Dichlorophenol 570 U UG/KG 2.16E-04 1.14E+01

105-67-9 2,4-Dinethylpbenbl. 1100 UG/K 6.24E-05 2.75 -0

51-28-5 2,4-Dinitrophenol 2900 U UGOKG 1.65E-03 2.90E+02

91-58-7 2-Chloronaphthalene 570 U UG/KG 2.09E-05

95-57-8 2-Chlorophenol 570 U UG/KG 2.36E-03 2.85E1+00

91-57-6 2-Methylnaphthalene 3500 J (JUGKG 6.45E05 1.75E 02

95-48-7 2-Methylpbenol 760 UG/KG i.73E-05 9.5O-O I

88-744 2-Nitroaniline 2900 U UG/KG 5.76E-02

88-75-5 2-Nitrophenol 570 U UG/KO 8.091-05

91-94-1 3,3'-Dichlorobenzidine 570 U UG/KG 1.04E-07 1.9SE+03

99-09-2 3-Nitroaniline 2900 U U(/KG 5.76E-02

534-52-1 4,6-Dinitro-2-methylphenol 2900 U UGO/KG

101-55-3 4-Bromophenyl phenyl ether 570 U (J/KG

59-50-7 4-Chloro-3-methylphenol 570 U UG/KG 1.29E-05

106-47-8 4-Chloroaniline 1100 U UG/KG 3.12E-04 3.67E+O

7005-72-3 4-Chlorophenyl phenyl ether 570 U UG/KG

106-44-5 4-Methylphenol 2600 J UGKOG 5.90E-04

ND = Not Detected E = Outside of Range US = Estimated Nondetect
J = Estimated U = Nondetect Page I of 10



TABLE 254
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0065

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (H(Q) Ratio of Max Concentration

Max Result or ~~Concentration (or Bae nUEA Based on USEPA Region 9 (or Max RL) to Migration t
CAS Number Chemical Max Reporting Qualifier Units MAX RL) to Region 9 Indusrial Industrial Soil PRG for Cronndwater Criteria

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

Carcinogens

100-01-6 4-Nitroaniline 2900 U UG/KG 5.76E-02

100-02-7 4-Nitrophenol 2900 U UG/KG 4.12E-04

83-32-9 Acenaphthene 850 UG/KG 2.22E-05 2.83E-02

208-96-8 Acenaphthylene 7200 U/KG 1.33E-04 3.60E-02

120-12-7 Anthracene 5900 UG/KG I.SIE-05 9.83E-03

56-55-3 Benzb:a~inthra >=e 11000 UG/KG . .38E+02

50-32-8 B zoa)y .- I 12000 UG/KG 4.16E0

205-99-2 ntene , 11000 UG/KG ; ; 3 SE t 5.j0:s01! 0

191-24-2 Benzo(g,hi)perylene 12000 UG/KG 2.21 E-04 6.00E-02

207-08-9 B; ( k)flt hee . 9200 UGIKG 3.19E-07 1 -4.60240 - -

111-91-1 bis(2-Chloroethoxy)methane 570 U UG/KG

111-44-4 bis(2-Chloroethyl) ether 570 U UG/KG 9.20E-07 2.85E+04

108-60-1 bis(2-Chloroisopropyl) ether 570 U UG/KG 7.06E-08 1.34E-04

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 1400 UG/KG 7.95E-09 7.95E-05

85-68-7 Butyl benzyl phthalate 570 U UG/KG 3.24E-06 7.13E-04

86-74-8 cbhti 34V g 5600 UG/KG 4.54E-08 .. L-J

218-01-9 ' 14000 UG/K 4.85E-08

84-74-2 Di-n-butyl phthalate 570 U UG/KG 6.47E-06 1.90E-03

117-84-0 Di-n-octyl phthalate 570 U UG/KG 3.24E-05 5.70E-05

53-70-3 DiE i h a.=;#A< 4700 UG/K tQ 630 Np i

132-64-9 Dibenzofuran 3100 UG/KG 6.122E-04

8446-2 Diethyl phthalate 570 U UG/KG 8.09E-07

131-11-3 Dirnethyl phthalate 570 U UG/KG 6.47E-08

206-44-0 Fluoranthene 21000 UG/KG 6.98E-04 1.05E-01

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

J=Estimated U =Nondetect Page 2 of 10
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TABLE 25-4
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0065

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 Bae nUEA Based on USEPA Region 9 (or Max RL) to Migration t

CAS Number Chemical Max Reporting Qualifier Units Max Rm to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria

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

86-73-7 Fluorene 5100 UG/KG I.54E-04 l.70E-0l

118-74-1 Hexachlorobenzene 570 U UG/KG 3.70E-07 8.09E-04 5.70E+00

87-68-3 Hexachlorobutadiene 570 U UUKG K .80E-08 3.24E-03 5.70E+00

77474 Hexachlorocyclopentadiene 570 U UG/KG 9.67E-05 2.85E-02

67-72-1 Hexachloroethane 570 U UG/KG 3.24E-09 6.47E-04 2.85E+01

193-39-5 3Indt 9900 UG/KG 3E06

78-59-1 Isophorone 570 U UG/KG 2.20E-10 3.24E-06 1.90E+0O

621-64-7 N-Nitroso-di-n-propylarnine 570 U UGIKG 1.62E-06 2.85E+05

86-30-6 N-Nitrosodiphenylamnine 570 U UG/KG I.13E-09 9.50E+00

91-20-3Mg | < a .-^. Q .-^ I 4 4700 UG/KG 2.49E-02 U ii
91-20-3 02tia~ie 

87-86-5 Pentachlorophenol 2900 U UG/KG 2.61 E-07 2.03E-04 2.90E+03

85-01-8 Phenanthrene 27000 UG/KG 4.98E-04 I.35E-0I

108-95-2 Phenol 940 UG/KG l.78E-06 1.88E-O0i

129-00-0 Pyrene 17000 UG/KG 3.14E-04 8.50E-02

Explosives
99-354 1,3,5-Trinitrobenzene 430 U UG/KG 1.63E-05

99-65-0 1,3-Dinitrobenzene 430 U UGIKG 4.88E-03

118-96-7 2,4,6-Trinitrotoluene (TNT) 860 U UG/KG 1.05E-08 1.95E-03

121-14-2 2,4-Dinitrotoluene 430 U UG/KG 2.44E-04 1.08E+04

606-20-2 2,6-Dinitrotoluene 570 U UG/KG 6.47E-04 1.90E+04

35572-78-2 2-Amino4,6-Dinitrotoluene 860 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 860 U UG/KG

99-08-1 3-Nitrotoluene 860 U UG/KG 4.23E-04

19406-51-0 4-Amino-2,6-Dinitrotoluene 860 U UG/KG

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

J = Estimated U = Nondetect Page 3 of 10



TABLE 254
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0065

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 Bsd on USoil RG 9 (or Max RL) to Migration to

CAS Number Chemical Max Reporting Qualifier Units Max RL) to Rgo nutil Idsra Soil PRO for ToxinserCrtei
Llmit (RL) Background (SOIL) SoCl PRG for Togens (DAF-1)

99-99-0 4-Nitrotoluene (PNT) 1700 UG/KG 8.37E-04

269141-0 HMX 860 U UG/KG I .95E-05

98-95-3 Nitrobenzene 430 U UG/KG 3.76E-03

121-82-4 JRDX 860 U UG/KG 3.84E-08 3.25E-04

47945-8 Tetryl 1300 U UG/KG 1.48E-04

Metals
7429-90-5 Aluminum 12700 MG/KG 4.41E-01 7.57E-03

7440-36-0 Antimony 0.76 J MG/KG 9.16E-01 9.30E-04 2.53E+00

7440-38-2 Arsenic 9.7 MG/KG 7.19E-01 3.56E-06 2.21 E-02 9.70E+00

7440-39-3 Barium 164 MG/KG 8AI4E-01 1.32E-03 2.05E+00

744041-7 Beryllium 0.86 MG/KG 1.13E+00 3.84E-10 2.33E-04 2.87E-0O

744042-8 Boron 11.7 J MG/KG 2.21 E+00 1.48E-04

744W-43-9 1i~iq X 1 , 1.3 MG/KG 6.84E+00 4.35E-10 1.60E-03

7440-70-2 Calcium 106000 MG/KG 4.25E+0l

744047-3 Chromium 20.6 MG/KG 8.17E-01 4.59E-08 1.03E+01

7440-484 Cobalt 11.6 MG/KG 5.35E-01 9.46E-05

7440-50-8 Copper 33.4 MG/KG 2.96E+00 4.40E-04

7439-89-6 Iron 19300 MG/KG 1.OOE+00 3.15E-02

7439-92-1 Lead 212 MG/KG 9.06E+00

7439-954 Magnesium 11100 MG/KG 7.15E+00

7439-96-5 Manganese 1140 MG/KG 3.13E-01 3.53E-02

7435-97-6 ,. ,,,, ,,,, . .0.48 MG/KG 8.OOE+00

7440-02-0 Nickel 14.1 MG/KG 7.46E-01 3.45E-04 2.01E+00

2023695 Potassium 1340 MG/KG 2.14E+00

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

J= Estimated U =Nondetect Page 4 of 10

0_ _ 



TABLE 254
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0065

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 Reputortn Qulfe Uis Concentration (or Raegion USIdutral Based on USEIPA Region 9 (or Max RL) to Migration tLCWAS Number Clhemical Max Iteporting |Qualifier Units Max RL) to Reg 9 Pnttrial Industrial Soil PRG for Groundwater Criteria
Limit (RL) Background (SOIL) Soil PRC for Toxins (DAF-1)

Carcinogens

778249-2 Selenium 1.4 MG/KG 5.98E-01 1.37E-04 4.67E+00

7440-22-4 Silver 1.7 U MG/KG 2.93E+00 1.66E-04 8.50E-01

7440-23-5 Sodium 143 MG/KG 8.41 E-0 I

7440-28-0 Thallium 3.2 U MG/KG 7.80E+00 2.24E-05

7440-62-2 Vanadium 37.9 MG/KG 8.03E-01 2.65E-03 1.26E-01

7440-66-6 Zinc 351 MG/KG 6.83E+00 5.73E-04 5.856-01

Other Parameters
TOC TOC 27900 MG/KG 8.89E-01I

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
I = Estimated U = Nondetect Page 5 of 10



TABLE 25-4

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0065

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or R 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 lEPA (or Max RL) to IEPA Class
Limit (RLe IndustrialUCommercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 570 U UG/KG 2.85E-05 2.85E-04 1.14E-01

95-50-1 1,2-Dichlorobenzene 570 U UG/KG 3.17E-06 3.17E-05 3.35E-02

541-73-I I,3-Dichlorobenzene 570 U UG/KG

10646-7 1 ,4-Dichlorobenzene 570 U UG/KG 2.85E-01

95-95-4 2,4,5-Trieblorophenol 2900 U UG/K& 1.45E-05 1.45E-05 1.07E-02

8806-2 2,4,6-Trichlorophenol 570 U UGIKG 1. I OE-03 5.1 SE-05 2.85E+00

120-83-2 2,4-Dichlorophenol 570 U UGIKG 9.34E-05 9.34E-04 5.70E-01

105-67-9 2 et p ol:dir4K . 1100 UGIKG 2.68E-05 2.68E-05 1.22E-01

51-28-5 2,4-Dinitrophenol 2900 U UG/KG 7.07E-04 7.07E-03 1.45E+01

91-58-7 2-Chloronaphthalene 570 U UG/KG

95-57-8 2-Chlorophenol 570 U UG/KG 5.7OE-05 5.70E-05 1.43E-O1

91-57-6 2-Methylnaphthalene 3500 J UG/KG 5.74E-05 5.74E-05 8.33E-04

9548-7 2-Methylphenol 760 UG/KG 7.60E-06 7.60E-06 5.07E-02

88-74-4 2-Nitroaniline 2900 U UG/KG

88-75-5 2-Nitrophenol 570 U UG/KG

91-94-1 3,3'-Dichlorobenzidine 570 U UG/KG 4.38E-02 2.04E-03 8.14E+01

99-09-2 3-Nitroaniline 2900 U UG/KG

534-52-1 4,6-Dinitro-2-methylphenol 2900 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 570 U UG/KG

59-50-7 4-Chloro-3-methylphenol 570 U UG/KG

106-47-8 4-Chloroaniline 1100 U UG/KG 1.34E-04 1.34E-03 1.57E+00

7005-72 -3 4-Chlorophenyl plhenyl ether 570 U UG/KG

106-44-5 4-Methylphenol 2600 J UGIKG

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

J = Estimated U = Nondetect Page 6 of 10



TABLE 254
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0065

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 Resultporting Qualifier Uns (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class
CAS Numnber Chemical Max Reporting Qualifier ULnits Industrial[Commercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

100-01-6 4-Nitroaniline 2900 U UGIKG

100-02-7 4-Nitrophenol 2900 U UG/KG

83-32-9 Acenaphthene 850 UG/KG 7.08E-06 7.08E-06 1.49E-03

208-96-8 Acenaphthylene 7200 UG/KG 1.18E-04 1.18E-04 1.71E-03

120-12-7 Anthracene 5900 UG/KG 9.67E-06 9.67E-06 4.92E-04

56-55-3 B ento~a ahthracene'rr . = ::g:11000 UG/KG ~' E40 .i 6.47E-02 S > 0 50E c U MM

50-32-8 Et 12000 UG/KG K- -OE4- l0 7.06E-01 t- oR0 r:tY.,

205-99-2 1 1 0 0 011000 UG/KG :38 ,i 6.47E-02 220E+00.:-::-

191-24-2 Benzo(g,h,i)perylene 12000 UG/KG 1.97E-04 1.97E-04 2.86-03

207-08-9 B l loran e 9200 UG/K& 1.18E-01 5.41E-03 1.88E-01

111-91-1 bis(2-Chloroetboxy)methane 570 U UG/KG

111-44-4 bis(2-Chloroethyl) ether 570 U UG/KG 1.14E-01 7.60E-03 1.43E+03

108-60-1 bis(2-Chloroisopropyl) ether 570 U UGIKG

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 1400 UG/KG 3.41 E-03 3.41E-04 3.89E-04

85-68-7 Butyl benzyl phthalate 570 U UG/KG 1.39E-06 1.39E-06 6.13E-04

86-74-8 C '.,TC: ; 5600 UG/KG 1.93E-02 9.03E-04 -- 923E4 --

218-01-9 Chr ii , < . 14000 UG/KG 1.79E 02 8.24E-04 8.75E-02

84-74-2 Di-n-butyl phthalate 570 U UG/KG 2.85E-06 2.85E-06 2.48E-04

117-84-0 Di-n-octyl phthalate 570 U UG/KG 1.39E-05 1.39E-04 5.70E-05

53-70-3 Th' )a thac4 E0 j 2 762- I+

132-64-9 Dibenzofuran 3100 UG/KG

84-66-2 Diethyl phthalate 570 U UG/KG 5.70E-07 5.70E-07 1.21E-03

131-11-3 Dimethyl phthalate 570 U UG/KG

206-44-0 Fluoranthene 21000 UG/KG 2.56E-04 2.56E-04 4.88E-03

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect Page 7 of 10



TABLE 254

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0065

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ma-Rsut rRatio 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 IEPA (or Max RL) to IEPA Class
Limit (R-L) Industrial/Commercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

86-73-7 Fluorene 5100 UG/KG 6.22E-05 6.22E-05 9.11 E-03

118-74-1 Hexachlorobenzene 570 U UG/KG 1.43E-01 7.31 E-03 2.85E-01

87-68-3 Hexachlorobutadiene 570 U UG/KG

77474 Hexachlorocyclopentadiene 570 U UGIKG 4.07E-05 4.07E-05 1.43E-03

67-72-1 Hexachloroethane 570 U UGIKG 2.85E-04 2.85E-04 1.141+00

193-39-5 rr il ,2,-cdf e. 9900 UG/K :- -. <7t242 t. 5.82E-02 7.07E-01

78-59-1 Isophorone 570 U UG/KG 1.39E-06 1.39E-06 7.13E-02

621-64-7 N-Nitroso-di-n-propylamine 570 U UG/KG 7.13E-01 3.17E-02 1.14E+04

86-30-6 N-Nitrosodiphenylamine 570 U UG/KG 4.75E-04 2.28E-05 5.70E-01

91-20-3 N-hiapne 22.z . 4700 UG/KG 5.732-05 5.73E-04 5.60E-02

87-86-5 Pentachlorophenol 2900 U UG/KG 1.21E-01 5.58E-03 9.67E+01

85-01-8 Phenanthrene 27000 UGfKG 4.43E-04 4.43E-04 6.43E-03

108-95-2 Phenol 940 UGfKG 9.402-07 7.83E-06 9A0E-03

129-00-0 Pyrene 17000 UG/KG 2.79E-04 2.79E-04 4.05E-03

Explosives
99-35-4 1,3,5-Trinitrobenzene 430 U UG/KG

99-65-0 1,3-Dinitrobenzene 430 U UG/KG

118-96-7 2,4,6-Trinitrotoluene (TNT) 860 U UG/KG

121-14-2 2,4-Dinitrotoluene 430 U UG/KG 5.12E-02 2.39E-03 5.38E+02

606-20-2 2,6-Dinitrotoluene 570 U UG/K& 6.79E-02 3.17E-03 8.14E+02

35572-78-2 2-Amino-4,6-Dinitrotoluene 860 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 860 U UGIKG

99-08-1 3-Nitrotoluene 860 U UG/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 860 U UG/KG

NI) = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect Page 8 of 10

0 0 0



TABLE 254

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0065

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

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

Limit (RL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

99-99-0 4-Nitrotoluene (PNT) 1700 UG/KG

2691-41-0 HMX 860 U UGIKG

98-95-3 Nitrobenzene 430 U UG/KG 4.30E-04 4.30E-04 4.30E+00

121-82-4 RDX 860 U UG/KG

47945-8 Tetryl 1300 U UG/KG

Metals
7429-90-5 Aluminum 12700 MG/KG

7440-36-0 Antimony 0.76 3 MG/KG 9.27E-04 9.27E-03 I.52E-0O

7440-38-2 Arsenic 9.7 MG/KG 3.23E+00 ES E-OI 3.46E-01

7440-39-3 Barium 164 MG/KG I.171E-03 1.17E-02 I.37E-0O

7440-41-7 Beryllium 0.86 MG/KG 8.60E-01 2.97E-02 1.30E-01

7440 42-8 Boron 11.7 1 MG/KG 6.50E-05 6.50E-04

744043-9 Cair., Y K . 1 1.3 MG/KG 6.50E-04 6.50E-03 3.51E-01

7440-70-2 Calcium 106000 MG/KG

744047-3 Chromium 20.6 MG/KG 2.06E-03 5.02E-03 7.36E-01

7440484 Cobalt 11.6 MGIKG 9.67E-05 9.67E-04

7440-50-8 Copper 33.4 MG/KG 4.07E-04 4.07E-03 3.04E-03

7439-89-6 Iron 19300 MG/KG

7439-92-1 Lead 212 MG/KG 5.301E-01 5.30E-01

7439-95-4 Magnesium 11100 MG/KG

7439-96-5 Manganese 1140 MG/KG 1.19E-02 I.19E-01

7439-97-6 M su t .} 0.48 MG/G 7.87E-04 7.87E-03 &2+-

7440-02-0 Nickel 14.1 MG/KG 3.44E-04 3.44E-03 1.86E-0O

2023695 Potassium 1340 MG/KG

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

J = Estimated U - Nondetect Pagc 9 of 10



TABLE 254

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0065

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

CAS Number Chemical Max Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil Soil Component of
Limit {R~L} Ingestion Criteria Ingestion Criteria Groundwater Criteria

778249-2 Selenium 1.4 MG/KG 1.40E-04 1.40E-03 5.831E-01

7440-22-4 Silver 1.7 U MG/KG 1.702-04 1.70E-03 1.13E+00

7440-23-5 Sodium 143 MG/KG

7440-28-0 Thallium 3.2 U MG/KG 2.OOE-02 2.00E-02 1.332E+00

7440-62-2 Vanadium 37.9 MG/KG 2.71 E-03 2.71 E-02 3.87E-02

744046-6 Zinc 351 MG/KG 5.75E-04 5.75E-03 9.75E-02

Other Parameters

TOC |TOC 27900 | MG/KG I

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

I - Estimated U - Nondetect Page I0 of I0

* 0_



TABLE 25-5
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0065

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) (H .IQ) (SOIL) Bioaccumulator

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 570 . UG/KG 2.85E-02

95-50-1 1,2-Dichlorobenzene 570 U UG/KG 1.931E-01

541-73-1 1,3-Dichlorobenzene 570 U UG/KG 1.51E-02

106-46-7 1,4-Dichlorobenzene 570 U UG/KG 2.85E-02

95-954 2,4,5-Trichlorophenol 2900 U UG/KG 7.25E-01

88-06-2 2,4,6-Trichlorophenol 570 U UG/KG 5.70E-02

120-83 -2 2,4-Dichlorophenol 570 U UG/KG 6.5 IE-03

105-67-9 2,4-Dimehlphcnoll .7.*> 1100 UG/KG 1t,, 4g1EtP2' _ _

51-28-5 2,4-Dinitrophenol 2900 U UG/KG 1.45E-01

91-58-7 2-Chloronaphthalene 570 U UG/KG 4.68E+01

95-57-8 2-Chlorophenol 570 U UG/KG 2.35E+00

91-57-6 2-Methyln apede.:;i.; - 3500 J CO/UG/KG ,,l)E E- E i ipYE

95-48-7 2-Methylphenol 760 UG/KG 1.88E-02

88-74-4 2-Nitroaniline 2900 C UG/KG 3.911E-02

88-75-5 2-Nitrophenol 570 U UG/KG 3.56E-01

91*94-1 3,3'-Dichlorobenzidine 570 U UG/KG 8.82E-01

a 99-09-2 3-Nitroaniline 2900 U CO/KG 9.18E-0 1

W 534-52-1 4,6-Dinitro-2-rnethylphenol 2900 _ uG

101-55-3 4-Bromophenyl phenyl ether 570 U UG/KG

59-50-7 4-Chloro-3-methylphenol 570 U UG/KG 7.17E-02

106-47-8 4-Chloroaniline 1100 U UG/KG 1.00E+00

7005-72-3 4-Chlorophenyl phenyl ether 570 U UG/KG

106-44-5 4-Methylphenol 2600 1 UG/KG 1.60E-02

100-01-6 4-Nitroaniline 2900 U UG/KG 1.32E-01

100-02-7 4-Nitrophenol 2900 C UG/KG 4.14E-01

83-32-9 Acenaphihene, 850 UG/KG 1.25E-03 ,YES

208-96-8 Acenaphthylene 7200 UG/KG 1.05E-02

120-12-7 Atracene i, 5900 UG/KG 3.99E-03

56-55-3 Benzo(a)at nefithWP . 11000 _O/KG E- 22H1 IE+00. r} Y

50-32-8 Benzo a pyTree 12000 UG/KG 2.73E-03 ..4i J E

205-99-2 Benzo(b)nflv'on nthene'e 11000 UG/KG 1.84E-01 YE ..S .

191-24-2 Benzkogbip en^ 12000 UC/KG 1.01E-01

207-08-9 Benzo;k)fluorth 9200 UG/KG 1.54E-01 Jty12S

111-91-1 bis(2-Chloroethoxy)methane 570 U UG/KG 1.88E+00

111-44-4 bis(2-Chlorocthyl) ether 570 U UG/KG 2.411E-02

108-60-1 bis(2-Chloroisopropyl) ether 570 U UG/KG

1 7-8 1 -7 bis(2-Eylhexy1) phhalate (DEUF) 1 CO/KG .1400._ UGMG:.zzs t

85-68-7 Butyl benzyl phthalate 570 U UG/KG 2.39E+00

86-74-8 iarba o7e - 5600 CO/KG

a 218-01-9 Chj~~~~~~~sene ~14000 CO/KG ,6+QIt ~ rS

W 84-74-2 Di-n-butyl phthalate 570 C CO/KG 2.85E-03 _

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

J = Estimated U = Nondetect
Page 1 of 3



TABLE 25-5
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0065

ADDITIONAL AND UNCHARACTERIZED SITES OU 0
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Direct Exposure Retained as

CAS Number Chemical Background Max Reporting Qualifier Units Hazard Quotient Potential

Limit (RL) (HQ) (SOIL) Bioaccumulator

117-84-0 Di-n-octyl phthalate 570 U UG/KG 8.04E-04

53-70-3 Dibenz5ahathacen 9 7_ 4700 UG/KG 2.55E-01

132-64-9 Dibezofr 3100 UG/KG _ ._/YES ,

84-66-2 Diethyl phthalate 570 U UG/KG 5.70E1-03

131-11-3 Dimethyl phthalate 570 U UG/KG 2.85E-03

20644-0 Fluotanthen . . :I..:z4 21000 UG/KG _i72E-01

86-73-7 Fluorene 7 5100 UG/KG 1.70E-01 R; 3
118-74-1 Hexachlorobenzene 570 U UG/KG 5.70E-04

87-68-3 llexachlorobutadiene 570 U UG/KG 1.43E+01

77474 Hexachlorocyclopentadiene 570 U UG/KG 5,70E-02

67-72-1 l lexachloroethane 570 U UG/KG 9.56E-01
i93-39-S IndefibP~d~p~nc-ittl-0s I 3 _____ 9900 UG/KG 9.08E-02 .. S ( 

78-59-1 Isophorone 570 U UG/KG 4.10E-03

621-64-7 N-Nitroso-di-n-propylamine 570 U UG/KG l.05E+00

86-30-6 N-Nitrosodiphenylamine 570 U UG/KG 2.85E-02

91-20-3 Naphthalene 4700 UG/KG 1.89E-02

87-86-5 Pentachlorophenol 2900 U UG/KG 4.83E-01

85-01-8 Mhen6n ~ene:: 'i-: :40:=4 : f :- t--i3; -27000 UG/KG 5.91E-01 &<= 4a3'm is

108-95-2 Phenol 940 UG/KG 2.35E-02

129-00-0 Pyreoc 17000 UG/KG 2.17E-01 :7,i

Explosives

99-354 1 ,3,5-Trinitrobenzene 430 U UG/KG 1.14E+00

99-65-0 1,3-Dinitrobenzene 430 U UG/KG 6.57E-01

118-96-7 2,4,6-Trinitrotoluene (TNT) 860 U UG/KG 2.87E-02

121-14-2 2,4-Dinitrotoluene 430 U UG/KG 3.36E-01

606-20-2 2,6-Dinitrotoluene 570 U UG/KG 1,74E+01

35572-78-2 2-Amino-4,6-Dinitrotoluene 860 U UG/KG 1.08E-02

88-72-2 2-Nitrotoluene (ONT) 860 U UG/KG

99-08-1 3-Nitrotoluene 860 U UG/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 860 U UG/KG

99-99-0 4-Nitrotoluene (PNT) 1700 UG/KG

2691-41-0 HMX 860 U UG/KG 3.44E-02

98-95-3 Nitrobenzene 430 U UG/KG 1.08E-02

121-82-4 RDX 860 U UG/KG 8.60E-03

47945-8 Tetryl 1300 U UG/KG

Metals

7429-90-5 Aluminum 28800 12700 MG/KG

7440-36-0 Antimony 0.83 0.76 J MG/KG 1.52E-01

7440-38-2 Arsenic 13.5 9.7 MG/KG I.08E+00

7440-39-3 Barium 195 164 MG/KG 3.28E-0 1

744041-7 Beryllium 0.76 0.86 MG/KG 8.60E-02

17440-42-8 Bloroir' - 5.3 11.7 J MG/KG 23gl 4E-I0 1>.-

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

J = Estimated U = Nondetect
Page 2 of 3



TABLE 25-5
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0065

* 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

7440-43-9 Cadmium 0.19 1.3 MG/KG 4.48E-02

7440-70-2 Calcium 2497 106000 MG/KG

7440-47-3 Chromium 25.2 20.6 MG/KG 4.12E+00

7440-48-4 Cobalt 21.7 11.6 MG/KG 5.80E-01

7440-50-8 Cop;iper 1D 2 t[.ii t: tt:2:it: ;i~iir; tti;:2i ;:;: 5 ;: ii i-: :l --:: t : .:: - 1 1.3 33.4 MG/KG :f~I.A XP;:0lW08E+OO±j42451300 - -
7439-89-6 Iron 19306 19300 MG/KG 9.65E+01

7439-92-1 Lead 23.4 212 MG/KG 4.90E-0I

7439-95-4 Magnesium 1552 11100 MG/KG

7439-96-5 Manganese 3640 1140 MG/KG 1.14E+01

7439-97-6 Mercury -. 0.06 0.48 MG/KG 6.86E-02 YES

7440-02-0 Nickel 18.9 14.1 MG/KG 4.70E-01

2023695 Potassium 625 1340 MG/KG

7782-49-2 Selenium 2.34 1.4 MG/KG 1.40E+00 YES

7440-22-4 Silver 0.58 1.7 U MG/KG 8.50E-01

7440-23-5 Sodium 170 143 MG/KG

7440-28-0 Thallium 0.41 3.2 U MG/KG 3.20E+00

7440-62-2 Vanadium 47.2 37.9 MG/KG 8.24E-0I

* 7440-66-6 inc 51.4 351 MG/KG 2.93EO00 -

_ Other Parameters
TOG TOC 31393 27900 MG/KG

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

J = Estimated U = Nondetect
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TABLE 25-6, AUS-0065
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical COPC copc Rtoae COPC j COPC -

Chemical______________________ (yes/no) Rtoa (yes/no) R (yes/no) | (yes/no) r
Volatile Organic Compounds

1,1,1-Tnchloroethane NA NA NA NA NA NA NA NA

1,1,2,2-Tetrachloroethane NA NA NA NA NA NA NA NA

1,1,2-Trichloroethane NA NA NA NA NA NA NA NA

1,I-Dichloroethane NA NA NA NA NA NA NA NA

1,1-Dichloroethene NA NA NA NA NA NA NA NA

1,2-Dichoroethane (BDC) NA NA NA NA NA NA NA NA

1,2-Dichloroethene (total) NA NA NA NA NA NA NA NA

1,2-Dichloropropane NA NA NA NA NA NA NA NA

2-Butanone (MEK) NA NA NA NA NA NA NA NA

2-Hexanone NA NA NA NA NA NA NA NA

4-Methyl-2-pentanone (MIBK) NA NA NA NA NA NA NA NA

Acetone NA NA NA NA NA NA NA NA

Benzene NA NA NA NA NA NA NA NA

Bromodichloromethane NA NA NA NA NA NA NA NA

Bromoform NA NA NA NA NA NA NA NA

Bromomethane NA NA NA NA NA NA NA NA

Carbon disulfide NA NA NA NA NA NA NA NA

Carbon tetrachloride NA NA NA NA NA NA NA NA

Chlorobenzene NA NA NA NA NA NA NA NA

Chloroethane NA NA NA NA NA NA NA NA

Chloroform NA NA NA NA NA NA NA NA
Chlorom NA NA NA NA NA NA NA NA
Chloromethane NA NA NA NA NA NA NA

cis-1,2-Dichloroethene NA NA NA NA NA NA NA NA

cis-l1,3-Dichloropropene NA NA NA NA NA NA NA NA

Dibromochloromethane NA NA NA NA NA NA NA NA

Ethylbenzene NA NA NA NA NA NA NA NA

Methylene chloride NA NA NA NA NA NA NA NA

N-Hexane NA NA NA NA NA NA NA NA

Styrene NA NA NA NA NA NA NA NA

Tetrachloroethylene (PCE) NA NA NA NA NA NA NA NA

Toluene NA NA NA NA NA NA NA

total Xylenes NA NA NA NA NA NA NA NA

trans-1 clr X ene NA NA NA NA NA NA NA NA

trans-1.3-Dichloropropene NA NA NA NA NA NA NA NA

Trichloroethylene (TCE) NA NA NA NA NA NA NA NA

Vinyl chloride NA NA NA NA NA NA NA NA

Semivolatile Organic Compounds . . _ _ ...

1,2,4-Trichlorobenzene NA NA NA NA NA NA Uncertainty B

l,2-Dichlorobenzene NA NA NA NA NA NA No A

1,3-Dichlorobenzene NA NA NA NA NA NA No A

14-Dichlorobenzene NA NA NA NA NA NA Uncertainty B

2,4,5-Trichlorophenol _ NA NA NA NA NA NA No A
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TABLE 25-6, AUS-0065
SUMMARY 01? HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical COPC dPC -COPC COPC
(ysn) Rationale (ysn) Rationale (ysn) Rationale (ysn) Rationale

2,4,6-Trichlorophenol NA NA NA NA NA NA Uncertainty B

2,4-Dichlorophenol ______ NA NA NA NA NA NA__ Uncertainty B

2,4-Dimethyiphenol NA NA NA NA NA NA YeE

2A4-Dinitrophenol NA NA NA NA NA NA Uncertainty B

2-Chloronaphthalene NA NA NA NA NA NA No A

2-Chlorophenol NA NA NA NA NA NA Uncertainty B

I-Mcthylnaphthalene NA NA NA NA NA NA NA NA

2-Methylnaphthalene NA NA NA NA NA NA No F

2-Methylphenol ______ NA NA NA NA NA NA No F

2-Nitroanilmne NA NA NA NA NA NA No A

2-Nitrophenol NA NA NA NA NA NA No A

3,3'-Dichlorobenzidine NA NA NA NA NA NA Uncertainty B

3-Nitroaniline NA NA NA NA NA NA No A

4,6-Dinitro-2-mcthylphenol NA NA NA NA NA NA No C

4-Bromophenyl phenyl ether NA NA NA NA NA NA No C

4-Chloro-3-methylphernol NA NA NA NA NA NA No A

4-Chioroaniline NA NA NA NA NA NA Uncertainty B

4-Chiorophenyl pheny) ether NA NA NA NA NA NA No C

4-Methylphenol NA NA NA NA NA NA No F

4-itroaniline NA NA NA NA NA NA No A

4-Nitrophenol NA NA NA NA NA NA No A

Acenaphthene NA NA NA NA NA NA No F

Acenaphthylenc NA NA NA NA NA NA No F

Anthracene NA NA NA NA NA NA No F

Benzo(a)anthracene NA NA NA NA NA NAYe 

Benzo(a)pyrene NA NA NA NA NA NA E e 

Benzo(b)fluoranthene NA NA NA NA NA NAYs- £

Benzo(g,hi,i)perylene NA NA NA .NA NA NA No F

Benzo(k)fluoranthene NA NA NA NA NA NA EYs.V 

bis(2-Chloroethoxy)methane NA NA NA NA NA NA No C

bis(2-Chloroe.thyl) ether NA NA NA NA NA NA Uncertainty B

bis(2-Chloroisopropyl) ether NA NA NA NA NA NA No A

bis(2-Ethylhexyl) phthalate NA NA NA NA NA NA No F

Butyl benzyl phthalate NA NA NA NA NA NA No A

Carbazole ~~~ ~~~ ~~NA NA NA NA N A NA -e 

Chrysene NA NA NA NA NA NA Xeuxtilcto E

Di-n-butyl phthalate NA NA NA NA NA NA No A

Di-n-oetyl phthalate NA NA NA NA NA NA No A

Dibenz(a,h)anthracene NA NA NA NA NA NA E~~st' 

Dibenzofuran NA NA NA NA NA NA NoF

Diethyl phthalate NA NA NA NA NA NA No A

Dimethyl phthalate NA NA NA NA NA NA No A

Fluoranthene --- NA ~NA NA NA NA NA -- No F

URS Page 2 of 4



TABLE 25-6, AUS-0065

SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil
Chemical COPC , , COPC COPC CoPd

(yes/no) Rntlonale (yes/no) Rationale (yes/no) Ratio'ale (yes/no) Ratonale

Fluorene NA NA NA NA NA NA No F

Hexachlorobenzene NA NA NA NA NA NA Uncertainty B

Hexachlorobutadiene NA NA NA NA NA NA Uncertainty B

Hexachlorocyclopentadiene NA NA NA NA NA NA No A

Hexachloroethane NA NA NA NA NA NA Uncertainty B

Indeno(l,2,3-c,d)pyrene NA NA NA NA NA NA .E -Yes ... E

Isophorone NA NA NA NA NA NA Uncertainty B

N-Nitroso-di-n-propylamine NA NA NA NA NA NA Uncertainty B

N-Nitrosodiphenylamine NA NA NA NA NA NA Uncertainty B

Naphthalene NA NA NA NA NA NA 9jj'5s E

Pentachlorophenol NA NA NA NA NA NA Uncertainty B

Phenanthrene NA NA NA NA NA NA No F

Phenol NA NA NA NA NA NA No F

Pyrene NA NA NA NA NA NA No F

Metals and Inorganics

Aluminum NA NA NA NA NA NA No F

Antimony NA NA NA NA NA NA 4 Yes 0. D

Arsenic NA NA NA NA NA NA A t$es -'" - D

Barium NA NA NA NA NA NA Ds' D

Beryllium NA NA NA NA NA NA No F

Boron NA NA NA NA NA NA No F

Cadmium NA NA NA NA NA NA EgV':< _

Calcium NA NA NA NA NA NA No 11

Chromium NA NA NA NA NA NA D

Cobalt NA NA NA NA NA NA No F

Copper NA NA NA NA NA NA No F

Cyanide, Total NA NA NA NA NA NA NA NA

Iron NA NA NA NA NA NA No F

Lead NA NA NA NA NA NA No F

Magnesium NA NA NA NA NA NA No H

Manganese NA NA NA NA NA NA No F

Mercury NA NA NA NA NA NA 2 Yes _

Nickel NA NA NA NA NA NA <'Yes ¾ D

Potassium NA NA NA NA NA NA No H~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... .__ . .....
Selenium NA NA NA NA NANA NA D N _,

Silver NA NA NA NA NA NA Uncertainty B

Sodium NA NA NA NA NA NA No H

Thallium NA NA NA NA NA NA Uncertainty B

Vanadium NA NA NA NA NA NA No F

Zinc NA NA NA NA NA NA No F

Explosives

I,3,5-Trinitrobenzene NA NA NA NA NA NA No j A

I ,3-Dinitrobenzene NA NA NA NA NA NA No A
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TABLE 25-6, AUS-0065
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical corc -. c I . coPc coPC
(yes/no) Rationale (yes/no) Ratioonle (yes/no) Rationale (yes/no) Rationale

2,4,6-Trinitrotoluene (TNT) NA NA NA NA NA NA No A

2,4-Dinitrotoluene NA NA NA NA NA NA Uncertainty l3

2,6-Dinitrotoluene NA NA NA NA NA NA Uncertainty B

2-Amino-4,6-Dinitrotoluene NA NA NA NA NA NA No C

2-Nitrotoluene (ONT) NA NA NA NA NA NA No C

3-Nitrotoluene NA NA NA NA NA NA No A

4-Amino-2,6-Dinitrotoluene NA NA NA NA NA NA No C

4-Nitrotoluene (PNT) NA NA NA NA NA NA No F

HMX NA NA NA NA NA NA No A

Nitrobenzene NA NA NA NA NA NA Uncertainty B

Nitroglycerin NA NA NA NA NA NA NA NA

Pentaerythritol tetranitrate (PETN) NA NA NA NA NA NA NA NA

Percbloric Acid NA NA NA NA NA NA NA NA

RDX NA NA NA NA NA NA No A

Tetryl NA NA NA NA NA NA No A

Other Parameters

Nitrogen, Nitrate-Nitrite NA NA NA NA NA A NA NA

Phosphorus, Total (as P) NA NA 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.

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 SI data.

NA -Not Analyzed or not applicable.
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TABLE 25-7, AUS-0065
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE0

Surface Water Sediment Soil

Chemical COPEC Rationale COPEC Rtoae COPEC Rationale
______ _____ _____ _____ _____ ____ yes/n ) e(yes/no) RJin l (yes/no)

Volatile Organic Compounds _____

1,1,1 -Trichloroethane NA NA NA NA NA NA

1,1,2,2-Tetrac bloroethane NA NA NA NA NA NA
1,1 ,2-Trichloroethane NA~~~~~~ NA.. N .. NA.NA.NA

1 .12-Dichloroethane NA NA NA NA NA NA

l,l-Dichloroethene NA NA NA NA NA NA

I ,2-Dichoroethene (C)NA NA NA NA NA NA

I1,2-Dichloroethene (tota) NA NA NA NA NA NA

1,2-Dichloropropane (oa)NA NA NA NA NA NA

12-Buthlonepro(MeK NA NA NA NA NA NA

2-Bexanone ME)NA NA NA NA NA NA

4-Methyl-2-pentanone (MIBK) ___ NA NA NA NA NA NA

Acetone NA NA NA NA NA NA

Benzene NA NA NA NA NA NA

Bromodichioromethane NA NA NA NA NA NA

Bromoflorm NA NA NA NA NA NA

Bromomnethane NA NA NA NA NA NA

Carbon disulfide NA NA NA NA NA NA

Carbon tetrachloride NA NA NA NA NA NA

Chlorobenzene NA NA NA NA NA NA

Chloroethane NA NA NA NA NA NA

Chloroform NA NA NA NA NA NA
Chiorornethane NA NA NA NA NA NA~~~~~~~~~~~~~~~~~~~~~~~~~~~. . ......-

Cis-I,2-DihaorethneNA NA NA NA NA NA

cis-1 ,2-Dichloropropene NA NA NA NA NA NA

Dibromo-Dchloropethane NA NA NA NA NA NA

EthybrenzenroethnNA NA NA NA NA NA

Methylene chloride NA NA NA NA NA NA

N-Hexane NA NA NA NA NA NA

Styrene NA NA NA NA NA NA

Tetrachloroethylene (PCE) NA NA NA NA NA NA

Toluene NA NA NA NA NA NA

total Xylenes NA NA NA NA NA NA

trans-I1,2-Dichloroethene NA NA NA NA NA NA

trans-1,3-Dicbloropropene NA NA NA NA NA NA

Trichloroethylene (TCE) NA NA NA NA NA NA

Vinyl chloride NA NA NA NA NA NA

Semnivolatile Organic Compounds ______ _____ _ ______ ______

I1,2,4-Trichlorobenzene NA NA NA NA No A

I1,2-Dichlorobenzene NA NA NA NA No A

I1,3-Dichlorobenzene NA NA NA NA No A

1 ,4-Dichlorobenzene NA NA NA NA No A

2,4,5-Trichlorophenol NA NA NA NA NoA
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TABLE 25-7, AUS-0065

SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS 011 PA/SI0 CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical COPEC Rationale COPEC Rationale (yesCno) Rationale

2,4,6-Trichlorophenol NA NA NA NA No A

2,4-Dichlorophenol NA NA NA NA No A

2,4-Dimethylphenol NA NA NA NA E es E

2,4-Dinitrophenol NA NA NA NA No A

2-Chloronaphthalene NA NA NA NA Uncertainty B

2-Chlorophenol NA NA NA NA Uncertainty B

I -Methylnaphthalene NA NA NA NA NA NA

2-Methylnaphthalene NA NA NA NA Y

2-Mcthylphenol NA NA NA NA No F

2-Nitroanilinc _. _ NA NA NA NA No A

2-Nitrophenol NA NA NA NA No A

3,3'-Dichlorobenzidine NA NA NA NA No A

3-Nitroaniline NA NA NA NA No A

4,6-Dinitro-2-methylphenol NA NA NA NA No C

4-Bromophenyl phenyl ether NA NA NA NA No C

4-Chloro-3-methylphenol NA NA NA NA No A

4-Chloroanilinc NA NA NA NA Uncertainty B

4-Chlorophenyl phcnyl ether NA NA NA NA No C

i 4-Methylphenol ^ NA NA NA NA No F

4-Nitroaniline NA NA NA NA No A

4-Nitrophenol NA NA NA NA No A

Acenaphthene NA NA NA NA EYes - =

Acenaphthylene NA NA NA NA No F

Anthracene NA NA NA NA Yes :

Benzo(a)anthracene NA NA NA NA E Yes F

Bcnzo(a)pyrene NA NA NA NA , Yes F

Benzo(b)fluoranthenc NA NA NA NA E

Benzo(g,h,i)perylene NA NA NA NA s Y

Benzo(k)fluoranthene NA NA NA NA Y E

bis(2-Chloroethoxy)methane NA NA NA NA Uncertainty B

bis(2-Chloroethyl) ether NA NA NA NA No A

bis(2-Chloroisopropyl) ether NA NA NA NA No C

bis(2-Ethylhexyl) phthalate NA NA NA NA _

Butyl benzyl phthalate NA NA NA NA Uncertainty B

Carbazole NA NA NA NA E

Chrysene NA NA NA NA Es __ ____

Di-n-butyl phthalate NA NA NA NA No A

Di-n-octyl phthalate NA NA NA NA No A

Dibenz(a,h)anthracene NA NA NA NA E

Dibenzofuran NA NA NA NA EYes _

Diethyl phthalate NA NA NA . NA No A

DDim ethyl phthalate NA NA NA NA No A

W Fluoranthene NA NA NA NA E_____
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TABLE 25-7, AUS-0065
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical COPEC COPEC COPEC

__ (yes/no) Rationale (yestno) Rationale (yes/no) Rationale

Fluorene NA NA NA NA Yes E

Hexachlorobenzene NA NA NA NA No A

Hexachlorobutadiene NA NA NA NA Uncertainty B

Hexachlorocyclopentadiene NA NA NA NA No A

Hexachloroethane NA NA NA NA No A

Indeno(1,2,3-c,d)pyrene NA NA NA NA t Ees E

Isophorone NA NA NA NA No A

N-Nitroso-di-n-propylamine NA NA NA NA Uncertainty B

N-Nitrosodiphenylamine NA NA NA NA No A

Naphthalene NA NA NA NA No F

Pentachlorophenol NA NA NA NA No A

Phenanthrene NA NA NA NA Yes

Phenol NA NA NA NA No F

Pyrene NA NA NA NA ' Yes . E

Metals and Inorganics

Aluminum NA NA NA NA Uncertainty I

Antimony NA NA NA NA No F

Arsenic NA NA NA NA Yes D

Barium NA NA NA NA No F

Beryllium NA NA NA NA No F

Boron NA NA NA NA E

Cadmium NA NA NA NA No F

Calcium NA NA NA NA Uncertainty G,H

Chromium NA NA NA NA ssYeS!C^s _
Cobalt NA NA NA NA N o F

Copper NA NA NA NA E-^ Yes E

Cyanide, Total NA NA NA NA NA NA

Iron NA NA NA NA D

Lead NA NA NA NA No F

Magnesium NA NA NA NA Uncertainty GH1

Manganese NA NA NA NA D, Yes U ,
Mercury NA N A NA NA r

7 Y-:ye E

Nickel NA NA NA NA No F

Potassium NA NA NA NA Uncertainty G,H

Selenium NA NA NA NA D Yes --1 0

Silver NA NA NA NA No A

Sodium NA NA NA NA Uncertainty G,H

Thallium NA NA NA NA Uncertainty B

Vanadium NA NA NA NA No F

Zinc NA NA NA NA ; EI F

Explosives

1,3,5-Trinitrobenzene NA | N NA NA Uncertainty B

1 ,3-Dinitrobenzene NA NA NA NA No A 0
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TABLE 25-7, AUS-0065
SUMMARY OF ECOLOGICAL COPEC EVALUATION

49 AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical COPEC R COPEC COPEC RatiOnale

(yes/no) Rationale (yes/no) Rationale (yes/no) Rationale
2,4,6-Trinitrotoluene (TNT) NA NA NA No . A

2,4-Dinitrotoluene NA NA NA NA No A
2,6-Dinitrotoluene NA NA NA NA UNcertainty A
2,6-Dinitrotoluene NA NA NA NA Uncert ainty B

2-Amino-4,6-Dinitrotoluene NA NA NA NA No A

2-Nitrotoluene (ONT) NA NA NA NA No C

3-Nitrotoluene NA NA NA NA No C

4-Amino-2,6-Dinitrotoluene NA NA NA NA No C

4-Nitrotoluene (PNT) NA NA NA NA Uncertainty G

HMX NA NA NA NA No A

Nitrobenzene NA NA NA NA No A

Nitroglycerin NA NA NA NA NA NA

Pentaerythritol tetranitrate (PETN) NA NA NA NA NA NA

Perchloric Acid NA NA NA NA NA NA

RDX NA NA NA NA No A

Tetryl NA NA NA NA No C

A - Chemical was not detected and the reporting limit does not exceed the screening concentration.

B -Chemical was not detected, but reporting limit was equal to or exceeeded screening concentration.S 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.

S
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TABLE 25-8
AUS-0065 - FOUNDATIONS NORTHEAST OF FORMER COC-1

CHEMICALS THAT EXCEEDED SCREENING CRITERIA AND REFUGE BACKGROUND

(WHERE APPLICABLE)

ADDITIONAL AND UNCHARACTERIZED SITES OU SI

Chemical Drum' Soil Sediment Ground Water Surface Water

SVOCs

2,4-Dimethylphenol H,E NA NA NA

2-Methylnaphthalene E NA NA NA

Acenaphthene E NA NA NA

Anthracene E NA NA NA

Benzo(a)anthracene H,E NA NA NA

Benzo(a)pyrene H,E NA NA - NA

Beenzo(b)fluoranthene H,E NA NA NA

Benzo(g,h,i)perylene E NA NA NA

Benzo(k)fluoranthene H,E NA NA NA

bis(2-Ethylhexyl)phthalate (DEHP) E NA NA NA

Carbazole HE NA NA NA

Chrysene H,E NA NA NA

Dibenz(ah)anthracene _H. _ ,E NA NA NA

Dibenzofuran E NA NA NA

Fluoranthene E NA NA NA

Fluorene E NA NA NA

Indeno( 1 ,2,3-cwd)pyrene H,E NA NA NA

Naphthalene ..H NA NA NA

Phenanthrene E NA NA NA

Pyrene E NA NA NA

Metals
Boron E NA NA NA

Cadmium H NA NA NA

Copper . E NA NA NA

Mercury ,_ HE NA NA NA

Zinc E NA NA NA

Key:

' Drums were not present at this site.
NA not analyzed
H = human health screening criteria exceeded
E = ecological screening criteria exceeded

S
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SEeTIONTWENTY-SIX AUS-0066 - CC Area

See the beginning of Section 22 for a general discussion of the Crab Orchard Cemetery (COC)
Area and the Additional and Uncharacterized Sites Operable Unit (AUS OU) sites in that area.
Figure 22-1 shows all eight AUS OU sites in the COC area. AUS-0066 is located approximately
1.4 miles west of the intersection of Wolf Creek Road and the COC Area Road, on the north side
of the COC Area Road (Figure 22-1).

AUS-0066 was included in the AUS OU because of suspect debris and signage on site and
because it is also COC-14, one of the COC sites investigated only for unexploded ordnance
(UXO)I.

AUS Original Site Designations

AUS-0066 is one of the original AUS OU sites designated in 1997-1999 by the United States
Fish & Wildlife Service (USFWS).

26.1 HISTORIC SEARCH INFORMATION

26.1.1 Site Description

AUS-0066 was originally described as "berm with red brick rubble" with a "Danger
Contaminated Area" sign to the west, and it was identified by USFWS as COC-14 of the
Explosives and Munitions Manufacturing Area Operable Unit (EMMA OU). COC-14 measures
approximately 50 feet (ft) (in an east-west direction) by 50 ft (in a north-south direction).2

Figure 26-1 is a site map of AUS-0066.

26.1.2 Operational History and Waste Characteristics

There have been no known industrial lessees of this property.

The location in the COC Area, the danger sign, and the presence of the red brick rubble suggest
that this may have been a site used by the Army for detonation of ordnance during and/or after
World War II (see introductory text in Section 22).

26.1.3 AUS-0066 Previous Sampling Results

Parsons Engineering, 1997

Under contract to the Department of Army, Parsons Engineering conducted an ordnance and
explosive waste (OEW) investigation at this site (COC-14) in 1997. There was no chemical
investigation done in this area at that time. The entire site was investigated for OEW and a total
of 20 magnetic anomalies were identified.3 All twenty of these anomalies were investigated and

INote that according to Leanne Moore of the USFWS, we should assume that the Parsons Engineering report
incorrectly identified the location of COC- 14 to the south of the COC Area Road, instead of to the north where it
was located during the site reconnaissance (See Figure 22-2 for COC area sites).
2 Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report, Former
Illinois Ordnance Plant, Marion, Illinois, Page 2-27.
3 Parsons Engineering Science, Inc., 1997, Engineering Evaluation and Cost Analysis - Final Report. Former
Illinois Ordnance Plant - Marion, Illinois, Page 2-27.

U BSY his Final PA/ST Report is identical to the "Draft-Final" Report issued in September 2001. 26-1
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all twenty were identified as ordnance scrap. 4 No unexploded ordnance (UXO) items were
recovered.

USEPA Sampling, 1998

In 1998, the United States Environmental Protection Agency (USEPA) collected a sample (66-
01) from this site. According to USEPA field notes, this site was 0.5 miles west of the
intersection (likely referring to the intersection that is just northeast of former COC-1) with red
brick rubble. The sample location is shown in Figures 26-1, 26-2, and 26-3. The results for all
detected constituents are listed in Table 26-1AK The sample was analyzed for semi-volatile
organic compounds (SVOCs) and metals. No metals exceeded USEPA soil screening levels
(SSLs) and Refuge background values.5

26.1.4 Observations During Site Visit

AUS-0066 is a wooded area along an abandoned road. The site is very close to Crab Orchard
Lake. A creek runs through the site, to the northwest, and discharges to the Lake. The sediment
in this creek was observed to have a reddish-orange color in places. A small bermed area created
from brick rubble and a "Danger Contaminated Area" sign, approximately 100 feet to the west of
the brick rubble, were observed. There is also some construction debris and some small soil
mounds present on site.

26.1.5 Recommendations Based on Preliminary Assessment

AU S-0066 was included in the SI because observations made at the site during the site
reconnaissance indicated that there was potential for contamination in this area (i.e.,
"Contaminated Area" sign, and discoloration in creek).

26.2 SITE INVESTIGATION INFORMATION

URS conducted a Site Investigation at AUS-0066 on May 9, 2000. The rationale for sample
locations, media, and analytes is presented in the Field Sampling Plan (FSP)6 for the AUS OU
PA/SI. AUS OU SI sample locations are shown on Figures 26-1, 26-2, and 26-3. Survey
coordinates for all sample locations in AUS-0066 are listed in Table 26-1. Table 26-2 lists the
sample locations and the matrix sampled at that location. All samples are soil samples unless
otherwise noted.

26.2.1 Field Investigation

Eight locations were sampled. Sampling was done in accordance with the FSP, except as noted.

4Parsons Engineering Science, Inc., 1997, Engineering Evaluation and Cost Analysis - Final Report. Former
Illinois Ordnance Plant - Marion, Illinois, Page 2-31.
5See Table 1-11 of this report for Refuge background soil values used for the PA.
6 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.

U R S Y his Final PA/SI Report is identical to the "Drafit-Final" Report issued in September 2001. 26-2
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Sample locations 0066-003 and 0066-004 (for both sediment and surface water) were in the

* creek.

Sample locations 0066-001, 0066-002 and 0066-008 (soil) are on a hillside northeast of the
"Contaminated Area" sign. The surface runoff from this hillside drains into the creek.

Sample locations 0066-006 and 0066-007 (for both sediment and surface water) were in a
ponded area inside the red-brick berm.

Sample location 0066-005 (soil) was southwest of the red-brick berm and north of the creek.

26.2.2 Field Results

26.2.2.1 Site Conditions

26.2.2.1.1 Geologic Conditions

There were no test pits or monitoring wells installed at AUS-0066. The soil from hand auger
borings, which extended to depths of two feet, was described as silty clay fill.

26.2.2.1.2 Hydrogeologic Conditions

No hydrogeological information is available for this site.

26.2.21.3 Hydrologic Conditions

As shown on Figure 26-1, there is a creek that runs north through the middle southern portion of
the site and then turns northwest toward Crab Orchard Lake. There is also a ponded area within
a berm in the middle of the site.

26.2.2.2 Chemical Results

The sample analytical results are summarized in the following tables:

* Table 26-3 - soil samples results,
* Table 26-4 - sediment samples results, and
* Table 26-5 - surface water samples results.

These tables list all the chemicals detected in AUS-0066 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 26-1 - organic results for soil and sediment samples,
• Figure 26-2 - inorganic results for soil and sediment samples, and
* Figure 26-3 - all results for surface water samples at this site.

U R This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001, 26-3
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26.3 SCREENING RISK ASSESSMENT

Results of the screening are presented in Tables 26-6 through 26-11 as follows:

* Table 26-6 - human health risk screening for soils,
* Table 26-7 - human health risk screening for sediment,

Table 26-8 - human health risk screening for surface water,
* Table 26-9 - ecological risk screening for soils,
* Table 26-10 - ecological risk screening for sediment, and
* Table 26-11 - ecological risk screening for surface water.

Each table lists the maximum detected concentration for each constituent analyzed at AUS-0066.
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 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 26-1 through 26-3, 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 26-12 (human health risk) and 26-13 (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 26-12) and COPECs (Table 26-13) are shaded in the tables.

26.3.1 Human Health Risk

26.3.1.1 Soil/Sediment

Human health screening results for soil and sediment samples are presented in Tables 26-6 and
26-7, respectively. Soil screening values were used to screen the sediment samples.

U R S his Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 26-4
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For carcinogens, a cancer risk was calculated using the USEPA Region 9 Industrial Soil 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 (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.

26.3.1.2 Surface Water

Human health risk screening results for chemicals in surface water at AUS-0066 are presented in
Table 26-8. The maximum concentrations from AUS-0066 were screened against the State of
Illinois General Use Surface Water Quality Criteria - Human Health.

26.3.2 Ecological Risk

26.3.2.1 Soil

Ecological screening results for soil samples are presented in Table 26-9. Soil screening
concentrations for direct exposures were developed using toxicity reference values (TRVs)
derived from several sources, including the following:

USEPA (2000)7
Environment Canada (1995)8
Talmage et al. (I999)9
Efroymson et al (1 997a, 1997b)'0

* CCME (1999)"
MHSPE (1994)12

* Other sources

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

7USEPA. 2000. Ecological Soil Screening Level Guidance (Draft). USEPA Office of Emergency and Remedial
Response, Washington, DC.
8 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.
9 Talmage, S.S., D.M. Opresko, C.J. Maxwell, C.J.E Welsh, F. M. Cretella, P.H. Reno, and F. B. Daniel. 1999.
Nitroaromatic Munition Compounds: Environmental Effects and Screening Values. Rev Environ. Contam. Toxicol
161:1-156.

10 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.
11 Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.
12 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.

URS Y his Final PA/SI Report is identical to the "Draft-Final" Report issued in September 200 1. 26-5
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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)13 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 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.

26.3.2.2 Sediment

Ecological screening results for sediment samples are presented in Table 26-10. Sources of
TRVs for evaluating direct exposures to aquatic organisms in sediments included:

* Consensus-based freshwater sediment criteria (MacDonald et al. 1999)14
* USEPA (1996 - summarized by Ingersoll et al. 1996)'"
* Ontario Ministry of the Environment and Energy (1995)16
* NOAA (1999)17
* Ecotox (USEPA 1996)18
* Long etal. (1995)19
* Equilibrium partitioning
* USEPA Region V Environmental Data Quality Levels (EDQLs)
* Other sources

With respect to effects levels, there are a number of potential sources and endpoints. There are
also multiple endpoints from some sources. For example, threshold effects levels (TELs) as
reported by Ingersoll et al. (1996) are the geometric mean of the 15th percentile in the effects
data set and the 50th percentile in the no-effects data set. The effects-range low (ERL) and
effects-range medium (ERM) are the 15th percentile and 50th percentile values in the effects
datasets, respectively. The Probable Effects Level (PEL) is the geometric mean of the 50th

" U SEPA 1991. Assessment and Control of Bioconcentratable Contaminants in Surface Waters (Draft). US
Environmental Protection Agency Office of Research and Development, Washington, D.C.
14 MacDonald, D.D., Ingersoll, C.G., Berger, T.A. 1999. Development and Evaluation of Consensus-Based
Sediment Quality Guidelines for Freshwater Ecosystems. MacDonald Environmental Services Ltd., British
Columbia, Canada.
'5 Ingersoll, C.G., P.S. Haverland, E.L. Brunson, T.C. Canfirld, F.J. Dwyer, C. E. Henke, N.E. Kemble, D.R. Mount,
and R.G. Fox. 1996. Calculation and evaluation of sediment effect concentrations for the amphipod Hyalella azteca
and the midge Chironomus riparius. J. Great Lakes Res. 22(3):602-623.
16 Ontario Ministry of Environment and Energy. 1995. Ontario's Approach to Sediment Assessment and
Remediation. Second SETAC World Congress (16TH Annual Meeting). Vancouver, British Columbia, Canada.
'7 NOAA. 1999. Screening quick Reference Tables. National Oceanic and Atmospheric Administration HAZMAT
Report 99-1, Seattle Washington.
1 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.
19 Long, E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of adverse biological effects within
ranges of chemical concentrations in marine and estuarine sediments. Environ. Management. 19(1): 81-97.
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percentile in the effects data set and the 851h percentile in the no-effects data set, and the effects
range medium is the 50th percentile value of the effects dataset. A TEL or ERL is assumed to
represent a concentration below which toxic effects are rarely observed. The range between the
TEL and PEL is assumed to represent the range in which effects are occasionally observed.
MacDonald et al. (2000) developed "consensus-based" freshwater sediment screening
concentrations. Threshold effect concentrations (TECs) were developed as concentrations below
which adverse effects are not expected to occur. Probable effect concentrations (PECs) were
levels above which effects are frequently expected to occur. Among other potential screening
values, no effect concentrations (NECs - Ingersoll et al. 1996) and upper effect thresholds (UETs
- NOAA 1999) are also levels above which effects are frequently or always observed.

In deriving an ecological screening value (ESV), preference was given to the TEC, TEL and
ERL values since these are the most conservative (i.e., levels below which effects are rarely
observed). Preference was also given to freshwater-derived values (MacDonald et al. [1999],
Ingersoll et al. [1996], Ontario [1995] and NOAA [1999]) as opposed to estuarine or saltwater
(Long et al. 1995). If screening values were unavailable from the sources noted above, the
"equilibrium-partitioning" (EqP) approach was used. This used the surface water ecological
screening value and the expected partitioning between sediment and sediment pore water as
described in USEPA (1993). A detailed discussion of the screening concentration selection is
presented in Appendix G.

The screening approach for ingestion pathway exposures was the same as for soils as presented
in Section 26.3.2.1.

26.3.2.3 Surface Water

Ecological screening results for surface water samples are presented in Table 26-11. 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)20

* EcoTox (USEPA 1996 21)
* USEPA Region IV Freshwater Screening Values (1999b)22
* 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)23

* 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

2 0 U USEPA. 1999a. National Recommended Water Quality Criteria--Correction. Office of Water. EPA 822-Z-99-
001. April.
21 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.
22 USEPA. 1999b. Region IV Ecological Risk Assessment Bulletins - Supplement to RAGS. Available at
http://www.epa.gov/region4/waste/oftecser/ecolbul.htm.
23 ASTER. 2000. Assessment Tools for Evaluation of Risk Database. United States Environmental Protection
Agency, Office of Research and Development.

URSrh is Final PA/ST Report is identical to the "Draft-Final" Report issued in September 2001. 26-7



SECTIONTWENTY-SIX AUS-0066 - eEC Area
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 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 26.3.2. 1.

26.4 SCIENTIFIC MANAGEMENT DECISION POINT

A Remedial Investigation (RI) is recommended for Site AUS-0066, 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 necessarily be retained as COPCs/COPECs for further
evaluation. These are the constituents coded with "D" on the COPC list, Table 26-12; and on the
COPEC list, Table 26-13. COPCs in this category include mercury in surface water; arsenic and
selenium in sediment; and arsenic, barium, chromium, nickel and selenium in soil. COPECs
coded with "D" on Table 26-13 include mercury in surface water, sediment and soil; plus
chromium, manganese, and selenium in soil. These chemicals may later be included in the RI
for other reasons, 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 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 26-14.

Note that a number of the human health 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, 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.

U RS his Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 26-8
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TABLE 26-1

SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-0066

Sample Ground Surface Top of Casing
Location Northing Easting Elevation Elevation Comments
0066-001 377485.9 766642.4 412.03 NA
0066-002 377466.3 766675.6 412.40 NA
0066-003 377488.3 766677.9 409.36 NA
0066-004 377467.1 766718.3 409.46 NA __

0066-005 377496.2 766714.7 411.87 NA
0066-006 377479.7 766758.9 411.51 NA
0066-007 377492.8 766778.9 411.80 NA
0066-008 377472.6 766613.6 413.08 NA

Sheet 1 of I
NA = Not Applicable

U R Sfl his Final PA/ST Report is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 26-1A
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Sample ID Constituent Result
__ (mg/kg)

66-01 Di-n-butylphthalate 0.23JB
Aluminum 11,000
Barium 100
Beryllium 0.6
Calcium 600
Chromium 19
Cobalt 7
Copper 10
Iron 19,000
Magnesium 1,700
Manganese 240
Mercury 0.05
Nickel 14.
Potassium 1,100
Silver 1.5
Vanadium 32
Zinc 44

Sheet 1 of 1

mg/kg = milligrams per kilogram
J = Estimated
B = No explanation of "B" qualifier in report

URS Th is Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 26-2
MATRICES SAMPLED AT EACH SAMPLE LOCATION AT AUS-0066

Soil Sediment Surface Water
AUS-0066-001 AUS-0066-003 AUS-0066-003
AUS-0066-002 AUS-0066-004 AUS-0066-004
AUS-0066-005 AUS-0066-006 AUS-0066-006

AUS-0066-008 AUS-0066-007 AUS-0066-007
Sheet 1 of I

U RS/l his Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 26-3
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent | Number of Detections Range of Detections

Semivolatile Organic Compounds
2-Methylnaphthalene 1/4 84 ug/kg
Bis(2-Ethylhexyl) Phthalate 2/4 49 ug/kg to 50 ug/kg
Phenanthrene 1/4 49 ug/kg
Metals
Aluminum 4/4 7,250 mg/kg to 14,400 mg/kg
Arsenic 4/4 4.2 mg/kg to 6.9 mg/kg
Barium 4/4 70.7 mg/kg to 132 mg/kg
Beryllium 4/4 0.42 mg/kg to 0.67 mg/kg
Cadmium 1/4 0.59 ug/kg
Calcium 4/4 246 mg/kg to 799 mg/kg
Chromium, Total 4/4 10.6 mg/kg to 20.7 mg/kg
Cobalt 4/4 7.4 mg/kg to 22.8 mg/kg
Copper 4/4 5.6 mg/kg to 11.3 mg/kg
Iron 4/4 1 1,500 mg/kg to 21,800 mg/kg
Lead 4/4 13.4 mg/kg to 26.1 mg/kg
Magnesium 4/4 882 mg/kg to 1,970 mg/kg
Manganese 4/4 1,160 mg/kg to 1,700 mg/kg
Mercury 4/4 0.028 mg/kg to 0.038 mg/kg
Nickel 4/4 10 mg/kg to 17.3 mg/kg
Potassium 4/4 559 mg/kg to 818 mg/kg
Selenium 2/4 0.39 mg/kg to 0.52 mg/kg
Sodium 4/4 30.9 mg/kg to 52.8 mg/kg
Thallium 1/4 0.57 mg/kg
Vanadium 4/4 20.9 mg/kg to 33.2 mg/kg
Zinc 4/4 31.6 mg/kg to 56.7 mg/kg

Sheet 1 of I
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: MMF 7/23/01

URS~h is Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 26-4
SEDIMENT SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent J Number of Detections Range of Detections

Semivolatile Organic Compounds
2-Methylnaphthalene 2/4 210 ug/kg to 370 ug/kg
Benzo(a)Antbracene 1/4 160 ug/kg
Benzo(a)Pyrene 1/4 140 ug/kg
Benzo(b)Fluoranthene 1/4 220 ug/kg
Benzo(g,h,i)Perylene 1/4 71 ug/kg
Benzo(k)Fluoranthene 1/4 73 ug/kg
Bis(2-ethylbexyl) Phthalate 3/4 55 ug/kg to 100 ug/kg
Chrysene 1/4 180 ug/kg
Dibenzofuran 2/4 58 ug/kg to 76 ug/kg
Fluoranthene 1/4 150 ug/kg
Indeno(1 ,2,3-c,d)Pyrene 1/4 76 ug/kg
Naphthalene 2/4 86 ug/kg to 170 ug/kg
Phenanthrene 2/4 I 10 ug/kg to 160 ug/lg
Pyrene 2/4 65 ug/kg to 190 ug/kg
Metals
Aluminum 4/4 13,500 mg/kg to 20,500 mg/kg
Arsenic 4/4 2.5 mg/kg to 10.3 mg/kg
Barium 4/4 73.5 mg/kg to 241 mg/kg
Beryllium 4/4 0.57 mg/kg to 2.8 mg/kg
Boron 4/4 1.6 mg/kg to 2.5 mg/kg
Cadmium 2/4 3.8 mg/kg to 35.7 mg/kg
Calcium 4/4 940 mg/kg to 12,900 mg/kg
Chromium, Total 4/4 17.9 mg/kg to 32.8 mg/kg
Cobalt 4/4 4.2 mg/kg to 39 mg/kg
Copper 4/4 9.8 mg/kg to 19.4 mg/kg
Iron 4/4 9,590 mg/kg to 86,300 mg/kg
Lead 4/4 20.8 mg/kg to 28.7 mg/kg
Magnesium 4/4 1,380 mg/kg to 8,270 mg/kg
Manganese 4/4 115 mg/kg to 505 mg/kg
Mercury 4/4 0.025 mg/kg to 0.048 mg/kg
Nickel 4/4 17.9 mg/kg to 65.6 mg/kg
Potassium 4/4 505 mg/kg to 1,640 mg/kg
Selenium 2/4 0.45 mg/kg to 0.64 mg/kg
Sodium 4/4 77.5 mg/kg to 107 mg/kg
Thallium 1/4 0.77 mg/kg

Sheet I of 2

U RS his Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 26-4
SEDIMENT SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections Range of Detections

Vanadium 4/4 24.7 mg/kg to 41.1 mg/kg
Zinc 4/4 66.8 mg/kg to 447 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: MMF 7/23/01

is Final PA/SI Report is identical to the "DraftFinal" Report issued in September 2001.
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TABLE 26-5
SURFACE WATER SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections Range of Detections

Other Inorganics
Alkalinity, Total (As CaCO3) 2/2 23 mg/L to 44.1 mg/L
Nitrogen, Ammonia (As N)1/2 ._0.28 mg/L
Nitrogen, Nitrate-Nitrite 1/2 0.2 mg/L
Metals
Aluminum 4/4 1,490 ug/L to 55,500 ug/L
Arsenic 3/4 5.5 ug/L to 18.3 ug/L
Barium 4/4 5 ug/L to 261 ug/L
Beryllium 1/4 16.5 ug/L
Cadmium 2/4 7.1 ug/L to 33.9 ug/L
Calcium 4/4 19,200 ug/L to 76,700 ug/L
Chromium, Total 3/4 6 ug/L to 29.1 ug/L
Cobalt 4/4 19.6 ug/L to 278 ug/L
Copper 4/4 1.4 ug/L to 40.1 ug/L
Iron 4/4 4,060 ug/L to 346,000 ug/L
Lead 3/4 7.8 ug/L to 48.4 ug/L
Magnesium 4/4 18,800 ug/L 64,300 ug/L
Manganese 4/4 2,480 ug/L to 6,850 ug/L
Mercury 2/4 0.069 ug/L to 0.073 ug/L
Nickel 4/4 77.3 ug/L to 425 ug/L
Potassium 4/4 1,990 ug/L to 5,070 ug/L
Selenium 1/4 7.6 ug/L
Sodium 4/4 8,130 ug/L to 27,500 ug/L
Vanadium 3/4 15 ug/L to 76.8 ug/L
Zinc 4/4 112 ug/L to 2,240 ug/L

Sheet 1 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: MMF 7/23/01

U R S h his Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 26-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0066

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 BsdnSPRegion 9 (or Max RL) to Migrationt

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

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

acgroun ~Carcinogens
Volatile Organic Compounds

71-55-6 1,1,1-Trichloroethane 6 U UG/KG 1.80E-06 6.00E-02

79-34-5 1,1,2,2-Tetrachloroethane 6 U UGfKG 6.68E-09 1.54E-06 3.OOE+01

79-00-5 1,1,2-Trichloroethane 6 U UG/KG 3.16E-09 3.94E-05 6.67E+00

75-34-3 I,l-Dichloroethane 6 U UG/KG 2.91E-06 6.00E-03

75-35 4 1,1-Dichlroethene 6 U UG/KG 5.05E-08 8.91 E-05 2.OOE+00

107-06-2 1,2-Dichloroethane (EDC) 6 U UG/KG 7.85E-09 1.70E-04 6.00E+0O

540-59-0 1,2-Dichloroethene (total) 6 U UG/KG 4.07E-05 3.00E-01

78-87-5 1,2-Dichloropropane 6 U UG/KG 7.81 E-09 2.82E-04 6.00E+00

78-93-3 2-Butanone (MEK) 12 U UG/KG 4.33E-07

591-78-6 2-Hexanone 12 U UG/KG

108-10-1 4-Methyl-2-pcntanone (MIBK) 12 U UG/KO 4.16E-06

67-64-1 Acetone 18 U UG/KG 2.89E-06 2.25E-02

71 43-2 Benzene 6 U UGIKG 4.10E-09 2.48E-04 3.OOE+00

75-27-4 Bromodichloromethane 6 U UG/KG 2.55E-09 5.75E-06 2.00E-01

75-25-2 Bromoformr 6 U UG/K& 1.92E-11 3.41E-07 1.50E-01

74-83-9 Bromomethane 6 U UGIKG 4.57E-04 6.00E-01

75-15-0 Carbon disulfide 6 U UG/KG 4.96E-06 3.00E-03

56-23-5 Carbon tetrachloride 6 U UG/KG 1.13E-08 8.58E-04 2.00E+00

108-90-7 Chlorobenzene 6 U UG/KG 1.1 IE-05 8.57E-02

75-00-3 Chloroethane 6 U UG/KG 9.22E-10 3.18E-07

67-66-3 Chloroform 6 U UG/KG 1.1 5E-08 4.66E-03 2.OOE-0O

74.87-3 Chloromethane 6 U UG/KG 2.251-09

156-59-2 cis- ,2-Dichloroethene 6 U UG/KG 4.07E-05 3.002-01

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

J = Estimated U = Nondetect
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TABLE 26-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0066

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 B d nUEA Based on USEPA Region 9 (or Max EL) to Migration t

CAS Number Chemical Max Reporting Qualifier Units Max C L) to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria

Limit (RL) B d OL) Soil PRG for Txn DFI
Carcinogens

10061-01-5 cis-1,3-Dichloropropene 6 U UG/KG 3.37E-08 1.36E-04

124-48-1 Dibromochloromethane 6 U UGIKG 2-26E-09 3.77E-06 3.00E-01

100-414 Ethylbenzene 6 U UG/KO 1.00-06 8.57E-03

75-09-2 Methylene chlonde 15 U UGIKG 7.31E-10 1.53E-06 1.50E+01

110-54-3 N-Hexane 6 U UG/KG 1.49E-05

10042-5 Styrene 6 U UG/KG 2.94E-07 3.OOE-02

127-184 Tetrachloroethylene (PCE) 6 U UG/KG 3.21E-10 3.52E-06 2.00E+00

108-88-3 Toluene 6 U UG/KG 3.02E-06 1.00E-02

1330-20-7 total Xylenes 6 U UG/KG 1.35E-06 6.00-E04

156-60-5 trans-I,2-Dichloroethene 6 U UG/KG 2.80E-05 2.00E-01

10061-02-6 trans-i ,3-Dichloropropene 6 U UG/KG 3.37E-08 1.36E-04

79-01-6 Trichloroethylene (TCE) 6 U UG/KG 9.81E-10 7.59E-05 2.002+00

75-014 Vinyl chloride 6 U UG/KG 1.23E-07 8.57E+00

Sernivolatile Organic Compounds

120-82-1 1,2,4-Tricblorobenzene 430 U UG/KG 5.64E-05 1.43E+00

95-50-1 1 ,2-Dichlorobenzene 430 U UG/KG 1.30E-04 4.783-01

541-73-1 1,3-Dichloaobenzene 430 U UG/KG 8.31E-03

106-46-7 1,4-Dichlorobenzene 430 U UG/KG 5.29E-08 2.24E-04 4.30E+00

95-954 2,4,5-Trichlorophenol 2100 U UG/KG 2.38E-05 2.10E-01

88-06-2 2,4,6-Trichlorophenol 430 U UG/KG 1.92E-09 5.38E+01

120-83-2 2,4-Dichlorophenol 430 U UG/KG 1.631E-04 8.60E+00

105-67-9 2,4-Dimethylphenol 430 U UG/KG 2A4E-05 1.08E+00

51-28-5 2,4-Dinitrophenol 2100 U UGIKG 1.19E-03 2.1 OE+02

91-58-7 2-Chloronaphthalene 430 U UG/KG 1.58E-05

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

J = Estimated U = Nondetect

Page 2 of 12
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TABLE 26-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0066

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 USEP Based on USEPA Region 9 (or Max RL) to Migration to

CAS Number Chemical Max Reporting Qualifier Units Region 9 Indu I fC
Limit (1114 Background (SOIL) Soil PRG for Toxins (DAF-1)

Carcinogens

95-57-8 2-Chlorophenol 430 U UGIKG 1.78E-03 2.15E+00

91-57-6 2-Methylnapbthalene 84 3 UG/KG 1.551-06 4.20E-04

9548-7 2-Methylphenol 430 U UGIKG 9.768-06 5.38E-01

88-74-4 2-Nitroaniline 2100 U UG/K& 4.17E-02

88-75-5 2-Nitrophenol 430 U UG/KG 6.10E-05

91-94-1 3,3-Dichlorobenzidine 430 U UGIKG 7.84E-08 1.43E+03

99-09-2 3-Nitroaniline 2100 U UGfK& 4.17E-02

534-52-1 4,6-Dinitro-2-metbylphenol 2100 UGfECG

101-55-3 4-Bromophenyl pbenyl ether 430 UGfK&

59-50-7 4-Chloro-3-methylphenol 430 U UG/KG 9.76E-06

10647-8 4-Chloroaniline 850 U U&KG 2.41E-04 2.83E+01

7005-72-3 4-Chlorophenyl phenyl ether 430 U &IG/KG

106-44-5 4-Meoylphenol 430 U UG/ICG 9.76E-05

100-01-6 4-Nitroaniline 2100 U UGIK& 4.178-02

100-02-7 4-Nitrophenol 2100 U UG/KG 2.981-04

83-32-9 Acenaphthene 430 U UGfK& I .12E-05 1.43E-02

208-96-8 Acenaphthylene 430 U UG/ KG 7.93E-06 2.158-03

120-12-7 Anthracene 430 UG/KG 1.10E-06 7.17E-04

56-55-3 Benzo(a)anthracene 430 U UG/KG 1.49E-07 5.38E+00

50-32-8 Benzo(a)pyrene 430 U UG/KG 1.498-06 1.0813+00

205-99-2 Benzo(b)fluoranthene 430 U UGIKG 1.49E,07 2.15E+00

191-24-2 Benzo(ghi)perylene 430 U UG/KG 7.93E-06 2.15E-03

207-08-9 Benzo(k)fluoranthene 430 U UG/KG 1 .49E-08 2.15E-01

111-91-i bis(2-Chloroethoxy)methane 430 U UG/KIG

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U= Nondetect
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TABLE 26-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SImES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

MaX Result or Concentration (or Based on USEPA Region 9 (or Max RL)toMigrationt

CAS Number Chemical Mx Reporting Qualifier Units Max RL) to Region 9 Indstal Industrial Soil PRG for Groundwater Criteria

Limit (RL) Mackron RL)Ito Soil PRG for Toxins D -1
Carcinogens

111-44-4 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 1.01 E-04

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 50 J UG/KG 2.84E-10 2.841-06

85-68-7 Butyl benzyl phthalate 430 U UGIKG 2.44E-06 5.38E-04

86-74-8 Carbazole 430 U UGIKG 3.49E-09 IA3E+01

218-01-9 Chrysene 430 U UG/KG 1.49E-09 5.38E-02

84-74-2 Di-n-butyl phthalate 430 U UG/KG 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 Dibenza h)anthracene 430 U UG/KG 1.49E-06 5.381E+00

132-649 Dibenzofiran 430 U UGIKG 8.49E-05

84-66-2 Diethyl phthalate 430 U UG/KG 6.10E-07

131-11-3 Dimethyl phthalate 430 U UG/KG 4.88E-08

206-44{ Fluoranthene 430 U U/KG 1.4311-05 2.15E-03

86-73-7 Fluorene 430 U UG/KG 1.30-05 IA43E-02

118-74-1 Hexachlorobenzene 430 U UG/K& 2.79E-07 6.10E-04 4.30E+00

87-68-3 Hexachlorobutadiene 430 U UG/KG 1.364-08 2.44E-03 4.30E+00

77-47-4 Hexachlorocyclopentadiene 430 U 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(1 ,23-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 1.43E+01

621-64-7 N-Nitroso-di-n-propylarnme 430 UJ 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 U UG/KG 2.28E-03 1.08E-01

87-86-5 Pentachlorophenol 2100 U UG/KG 1.892-07 1.47E-04 2.10E+03

ND - Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLft6-
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0066

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 Bae nUEA 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) B~~axkron RL)Ito Soil PRG for Toxins (DAF-1)
Carcinogens

85-01-8 Phenanthrene 49 J UG/KG 9.04E-07 2.45E-04

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 1.2 1E-05

99-65-0 1,3-Dinitrobenzene 320 U UG/KO 3.63E-03

118-96-7 2,4,6-Trinitrotoluene (TNT) 640 U UG/KG 7.7SE-09 1.45E-03

121-14-2 2,4-Dinitrotoluene 320 U UGiKG I.82E-04 8.00E+03

606-20-2 2,6-Dinitrotoluene 620 U UG/KG 7.04E-04 2.07E+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 3.15E-04

19406-51-0 4-Amino-2,6-Dinitrotoluene 640 U UG/KG

99-99-0 4-Nitrotoluene (PNT) 640 U UG/KG 3.15E-04

269141-0 HMX 640 U UG/KG 1.45E-05

98-95-3 Nitrobenzene 320 U UG/KG 2.80E-03

121-82-4 RDX 640 U UG/KG 2.852-08 2.42E-04

47945-8 Tetlyl 960 UJ UG/KG 1.09E-04

Metals

7429-90-5 Aluminum 14400 MG/KG 5.00E-01 8.59E-03

7440-36-0 Antirnony 0.76 U MG/KG 9.1612-01 9.30E-04 2.53E+00

7440-38-2 Arsenic 6.9 MG/KG 5.1 1Er01 2.S3E-06 1.57E-02 6.90E+00

7440-39-3 Barium 132 MG/KG, 6.77E-01 1.06E-03 1.653+00

744041-7 Beryhlium 0.67 MG/KG 8.822-01 2.99E-10 1.81E-04 2.23E-01

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

J = Estimated U = Nondetect
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TABLE 26-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

Mn Result or ~~~~~Concentration (or Bae nUEA Based on USEPA Region 9 (or Max RL) to Migration te

CAS Number Chemical Max Reporting Qualifier Units I Max R to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria

Limit (RL) Bacgrud (SOIL) Soil[ PRG for Txn DF1
Carcinogens

7440-42-8 Boron 13 U MG/KG 2.45E+00 1.64E-04

744043-9 0.59 MG/KG 3.11E+00 1.97E-10 7.28E-04

7440-70-2 Calcium 799 MG/KG 3.20E-01

744047-3 Chromium 20.7 MG/KG 8.2112-01 4.62E-08 1.04E+01

7440484 Cobalt 22.8 MG/KG 1.05E+00 1.86E-04

7440-50-8 Copper 11.3 MG/KG 1.002+00 l.49E-04

7439-89-6 Iron 21800 MG/KG 1.13E+00 3.56E-02

7439-92-1 Lead 26.1 MG/KG 1.12E+00

7439-954 Magnesium 1970 MG/KG l.27E+00

7439-96-5 Manganese 1700 MG/KG 4.67E-01 5.27E-02

7439-974 Mercury 0.038 J MG/KG 6.332E-01

7440-02-0 Nickel 17.3 MG/KG 9.15t5-01 4.23E-04 2.47E+00

2023695 Potassium 818 MG/KG 1.31 E+00

778249-2 Selenium 0.52 . MG/KG 2.221-01 5.09E-05 1.73E+00

7440-224 Silver 1.3 U MG/KG 2.24E+00 1.27£-04 6.503-01

7440-23-5 Sodium 52.8 J MG/KG 3.1 IE-01

7440-28-0 Thallium 0.57 J MG/KG 1.39E+00 3.98E-06

7440-62-2 Vanadium 33.2 MG/KG 7.03E-01 2.32E-03 1.11E-01

74406-6 Zinc 56.7 MG/KG 1.10E+00 9.26E-05 9.45E-02

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

J = Estimated U = Nondetect

Page 6 of 12
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TABLE 26-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0066

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 [EPA Class
IndustriallCommercial Soil Construction Worker Soil Soil Component of

Limit (EL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

Volatile Organic Compounds
71-55-6 l,I,1-Trichloroethane, 6 U UG/KG 3.00E-03

79-34-5 1,1,2,2-Tetrachloroethane 6 U UG/KG

79-00-5 1,1,2-Trichloroethane 6 U UG/KG 7.32E-07 7.322-07 3.00E-01

75-34-3 1,1-Dichloroethane 6 U UG/KG 3.0018-0 3.00E-08 2.61 E-04

75-354 1,1-Dichloroethene 6 U UGIKG 3.33E-07 3.33E-06 1.008-01

107-06-2 1,2-Dicbloroethane (EDC) 6 U U/GKG 9.528-05 4.29E-06 3.00E-01

540-594 1,2-Dichloroethene (total) 6 U UG/KG 3.00E-07 3.004-07 1.50E-02

78-87-5 1,2-Dichloropropane 6 U UG/KG 7.14E805 3.33E-06 2.00E-01

78-93-3 2-Butanone (MEK) 12 U UG/KG

591-78-6 2-Hexanone 12 U UG/KG

108-10-1 4-Methyl-2-pentanone (MIBK) 12 U UI/KG

67-64-1 Acetone 18 U U&/KG 9.001-08 9.00E-08 1.13E-03

71 43-2 Benzene 6 U UG/KG 3.00E-05 1.40E-06 2.00E-O 1

75-27-4 Bromodichlorornethane 6 U UGS/KG 6.52E-05 3.00E-06 1.008-02

75-25-2 Bromoform 6 U UGIKG 8.33E-06 3.75E-07 7.50E-03

74-83-9 Bromomethane 6 U UG/KG 2.07E-06 6.00E-06 3.00-02

75-15-0 Carbon disulfide 6 U U/GKG 3.00E-08 3.00E-07 1.88E-04

56-23-5 Carbon tetrachloride 6 U U/GKG 1.36E-04 1.46E-05 8.57E-02

108-90-7 Chlorobenzene 6 U UG/KG 1.46E-07 1.46E-06 6.002-03

75-00-3 Chloroetbane 6 UG/KG

67-66-3 Chloroform 6 U U/GKG 6.38E-06 3.0OE-06 1.00E-02

74-87-3 Chloromethane 6 U UG

156-59-2 cis-1,2-Dicbloroethene 6 U UG/KG 3.OOE-07 3.OOE-07 1.50E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 26-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SIES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration

CAS Number Chemical Man Reportng Qualifier 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

10061-01-5 cis-l,3-Dichloropropene 6 U UG/KG

12448-1 Dibromochloroethane 6 U UG/KG 1.46E-07 l.46S-07 1.50E-02

100-414 Ethylbenzene 6 U UG/KG 3.00E-08 3.00E-07 4.62E-04

75-09-2 Methylene chloride 15 U UG/KG 1.97E-05 1.25E-06 7.50E-01

110-54-3 N-Hexane 6 U UGIKG

100-42-5 Styrene 6 U UG/KG 1.46E-08 1.46E-07 1.50E-03

127-18-4 Tetrachloroethylene (PCE) 6 U UG/KG 5.45E-05 2.50E-06 1.00E-01

108-88-3 Toluene 6 U UG/KG 1.46E-08 1.46E-08 5.00E-04

1330-20-7 total Xylenes 6 U UG/KO 6.00E-09 1.46E-08 4.00E-05

156-60-5 trans-1,2-Dichloroethene 6 U UG/KG 1.46E-07 1.46E-07 8.57E-03

10061-024 trans-1,3-Dichloropropene 6 U UG/KG

79-01-6 Tnchloroethylene (TCE) 6 U UG/KG 1.1SE-05 5.00E-06 1 .00E-0I

75-014 Viyl coride 6 U UG/KG 2.00E-03 9.23E,05 6.00E-01

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 430 U UG/KG 2.15E-05 2.15E-04 8.60E-02

95-50-1 1,2-Dicblorobenzene 430 U UG/KG 2.39E-06 2.39E-05 2.53E-02

541-73-1 1,3-Dichlorobenzene 430 U UG/KG

106-46-7 1,4-Dichlorobenzene 430 U UG/KG 2.I5E-01

95-95-4 2,4,5-Trichlorophenol 2100 U UG/KG 1.05E-05 1.05E-05 7.78E-03

88-06-2 2,4,6-Trichlorophenol 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 7.05E-04 4.30E-01

105-67-9 2,4-Dimethylphenol 430 U UG/K 1.05E-05 1.05E-05 4.78E-02

51-28-5 2,4-Dinitrophenol 2100 U UGIKG 5.12E-04 5.12E-03 1.05E+01

91-58-7 2-Chloronaphthalene 430 U UG/KG

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

J = Estimated U = Nondetect

Page 8 ofl2
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TABLE 26-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0066

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 [EPA (or Max RL) to IEPA Class

CAS Number Chemical Max Reporting Qulalifier ULnits Industrial/Commercial Soil Construction Worker Soil Soil Component of

Limit (EL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

95-57-8 2-Chlorophenol 430 U UG/KG 4.30E-05 4.30E205 1.08E-01

91-57-6 2-Methylnaphthalene 84 J UGIEKG 1.38E-06 1.38E-06 2.00E-05

95-48-7 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,Y-Dichlorobenzidine 430 U UG/KG 3.31 E-02 1.54E-03 6.14E+01

99-09-2 3-Nitroaniline 2100 U UGIKG

534-52-1 4,6-Dinitro-2-mnethylphenol 2100 U UGIKG

101-55-3 4-Bromophenyl phenyl ether 430 U UG/KG

59-50-7 4-Chloro-3-methylphenol 430 U UG/KG

106 47-8 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 UGIKG

10644-5 4-Methylphenol 430 U UG/KG

100-01-6 4-Nitroaniline 2100 U UG/K&

100-02-7 4-Nitrophenol 2100 U UG/K&

83-32-9 Acenaphthene 430 U UG/KG 3.58E-06 3.581-06 7.54E-04

208-96-8 Acenaphthylene 430 U UG/KG 7.05E-06 7.05E-06 1.02E-04

120-12-7 Anthracene 430 U UG/KG 7.05E-07 7.05SE-07 3.58E-05

56-55-3 Benzo(a)anthracene 430 U UG/KG 5.38E-02 2.532-03 2.15E-01

50-32-8 Benzo(a)pyrene 430 U LTX0KG 5.382-01 2.53E-02 5.38E-02

205-99-2 Benzo(b)fluoranthene 430 U UG/KG 5.38E-02 2.53E-03 8.60E-02

191-24-2 Benzo(g~hiperylene 430 U UG/KG 7.052-06 7.05E-06 1.02E-04

207-08-9 Benzo(k)fluoranthene 430 U UG&KG 5.51 E{03 2.53E-04 8.78E-03

111-91-1 bis(2-Chlowoethoxy)methane 430 U UG/KlC

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

J = Estimated U = Nondetect
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TABLE 26-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0066

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 Mnx Reporting Qualifier Units (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class
Liubrhmclmax Reporting Qualifier un IndustrialUCommerdal Soil Construction Worker Soil Soil Component of
Limit (ItLj Ingestion Criteria Ingestion Criteria Groundwater Criteria

111-44-4 bis(2-Chloroethyl) ether 430 U UG/KG 8.60E-02 5.73E-03 1.08E+03

1080-1 bis(2-Chloroisopropyl) ether 430 U UG/KG

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 50 J UG/KG 1.22E-04 1.22E-05 1.39E-05

85-68-7 Butyl benzyl phthalate 430 U UG/KG 1.05E-06 1.05E-06 4.62E-04

86-74-8 Carbazole 430 U UG/KG 1.48E403 6.94E-05 7.17E-04

218-1-9 Chrysene 430 U UG/KG 5.51 E-04 2.531-05 2.692-03

84-74-2 Di-n-butyl phthalate 430 U UG/KG 2.15E-06 2.15E-06 1.87E-04

117-84-0 Di-n-octyl phthalate 430 U UG/KG 1.05E-05 1.053-04 4.30E-05

53-70-3 Dibenz(abh)anthracene 430 U UG/KG 5.38E-01 2.5311-02 2.15E-01

132-64-9 Dibenzofuran 430 U UG/KG

84-66-2 Diethyl phthalate 430 U UG/KG 4.30E-07 4.30E-07 9.152-04

131-11-3 Dimethyl phthalate 430 U UG/KG

206-44-0 Fluoranthene 430 U UG/KG 5.24E-06 5.24E-06 1.002-04

86-73-7 Fluorene 430 U UG/K1 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

8748-3 Hexachlorobutadiene 430 U UG/KG

77474 Hexachlorocyclopentadiene 430 U UGiKG 3.07E-05 3.07E-05 1.08E-03

67-72-1 Hexachloroethane 430 U UGIKG 2.15E-04 2.15E-04 8.60E-01

193-39-5 1ndeno(1,2,3-cd)pyrene 430 U UG/KG 5.381-02 2.53E-03 3.07E-02

78-59-1 Isophorone 430 U UG/KG 1.05E-06 1.05E-06 5.38E-02

621-64-7 N-Nitroso-di-n-propylanirne 430 U1 UG/KG 5.38E-01 2.39E-02 8.60E+03

86-30-6 N-Nitrosodiphenylatnine 430 U UG/KG 3.582E-04 1.72E-05 4.30E-01

91-20-3 NaphthaTene 430 U UG/KG 5.24E-06 5.242-05 5.12E-03

87-86-5 Pentachlorophenol 2100 U UG/KG 8.75E-02 4.04E-03 7.00E+01

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 26-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0066

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
Limnit (RL) IndustrialVCommerclal Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

85-01-8 Phenanthrene 49 J UG/K& 8.03E-07 8.03E-07 1.17E-05

108-95-2 Phenol 430 U UG/KG 4.30E-07 3.58E-06 4.30E-03

129-00-0 Pyrene 430 U UG/KG 7.05E-06 7.05E-06 1.0223-04

Explosives

99-35-4 1,3,5-Trinitobenzene 320 U UG/KG

99-65-0 1,3-Dinitrobenzene 320 U UG/KG

118-96-7 2,4,6-Trinitrotoluene (TNT) 640 U UG/KG

121-14-2 2,4-Dinitrotoluene 320 U UG/KG 3.81 E202 1.78E-03 4.00E+02

606-20-2 2,6-Dinitmtoluene 620 U UG/KG 7.38E-02 3.44E-03 8.86E+02

35572-78-2 2-Amino-4,6-Dinitrotoluene 640 U UG/KG

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 UG/KG

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 3.201-04 3.20E+00

121-82-4 RDX 640 U UG/KG

47945-8 Tetryl 960 UJ UKG/K

Metals
7429-90-5 Aluminum 14400 MG/KG

7440-36-0 Antimony 0.76 U MG/KG 9.27E-04 9.27E-03 1.522E-01

7440-38-2 Arsenic 6.9 MG/KG 2.30E+00 1.13E-01 2.46E-01

7440-39-3 Barium 132 MG/KG 9.43E-04 9.43E203 1.101-01

744041-7 Beryllium 0.67 MG/KG 6.70401 2.31E-02 1.022401

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 26-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0066

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 I (or Max EL) to MEPA (or Max ERL) to IEPA Class
CASLNumbeiChemicalM i Reporting QualIndustriallCommercial Soil Construction Worker Soil Soil Component of
Limit (RIL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

7440-424 Boron 13 U MG/KG 7.22E-05 7.22E-04

744043-9 0 0.59 J MG/KG 2.95E-04 2.95E-03 I.59E-0I

7440-70-2 Calcium 799 MG/KG

7440-47-3 Chromium 20.7 MG/KG 2.07E-03 5.05E-03 7.39E-01

7440-484 Cobalt 22.8 MG/KG 1 .90E-04 1.90E-03

7440-50-8 Copper 11.3 MG/KG 1.38E-04 1.38E-03 1.03E-03

7439-89-6 Iron 21800 MG/KG

7439-92-1 Lead 26.1 MG/KG 6.531E-02 6.53E-02

7439-954 Magnesium 1970 MG/KG

7439-96-5 Manganese 1700 MG/KG 1.77E-02 1 .77E-01

7439-97-6 Mercuy 0.038 . MG/KG 6.23E-05 6.23E-04 2.53E-0{

7440-02-0 Nickel 17.3 MG/KG 4.22E-04 4.22E-03 2.28E-01

2023695 Potassium 818 MG/KG

778249-2 Selenium 0.52 . MG/KG 5.20E-05 5.20E-04 2.17E-01

7440-224 Silver 1.3 U MG/KG 1.30E-04 i.30E-03 8.67E-01

7440-23-5 Sodium 52.8 J MG/KG

7440-28-0 Thallium 0.57 . MG/KG 3.56E-03 3.56E-03 2.38E-01

7440-62-2 Vanadium 33.2 MG/KG 2.37E-03 2.37E-02 3.39E-02

744046-6 Zinc 56.7 MG/KG 9.30E-05 9.30E-04 1.58E-02

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

Page 12of12
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TABLE 26-7

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

MaxResultorRatio of Max Caner Risk USHazard Quotient (HQ) Ratio of Max Concentration
Max Result or Concentration (or Based en USEPA Based on USEPA Region 9 (or Max RL) to Migrationt

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

(SEDIMENT) Carcinogens

Semivolatile Organic Compounds

120-82-1 I,2,4-Tnchlorobenzene 640 U UG/KG 8.40E-05 2.13E+00

95-50-1 1,2-Dichlorobenzene 640 U UG/KG 1.93E-04 7.1 I E-01

541-73-1 1,3-Dichlorobenzene 640 U UG/KG 1.24E-02

106-46-7 1,4-Dichlrobenzene 640 U UQIKG 7.87E-08 3.33E-04 6.40E+00

95-954 2,4,5-Trichlorophenol 3200 U UG/KG 3.632-05 3.20E-01

88-06-2 2,4,6-Trichloroplhenol 640 U UG/K& 2.85E-09 8.00E+01

120-83-2 2,4-Dichlorophenol 640 U UG/KG 2.42E-04 1.28E+01

10547-9 2,4-Dimethylphenol 640 U UG/KG 3.63E05 I .60t+00

51-28-5 2,4-Dinitrophenol 3200 U UG/KG 1.82E-03 3.20E+02

91-58-7 2-Chloronaphthalene 640 U UGIKG 2.35E-05

95-57-8 2-Chlorophenol 640 U UG/KO 2.65E-03 3.20E+00

91-57-6 2-Methylnaphthalene 370 J UG/KG 6.82E-06 1.85E-03

9548-7 2-Methylphenol 640 U UG/KG 1.452-05 8.00E-01

88-74-4 2-Nitroaniline 3200 U UG/KG 6.36E-02

88-75-5 2-Nitrophenol 640 U UGIKG 9.08E-05

91-94-I 3,3-Dichlorobenzidine 640 U UG/KG 1.17E-07 2.13E+03

99-09-2 3-Nitroaniline 3200 U UG/KG 6.36E,02

534-52-1 4,6-Dinitro-2-methylphenol 3200 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 640 U UG/KG

59-50-7 4-Chloro-3r-methylphenol 640 U UGfKG 1.45E-05

106-47-8 4-Chioroaniline 1300 U UG/KG 3.69E-04 4.33E+01
7005-72-3 4-Chlorophenyl phenyl ether 640 U U/KG

10644-5 4-Methylphenol 640 U UG/K& 1.45E-04

ND = Not Detected E = Outside of Range U = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 26-7
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SIES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

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

(SEDIMENT) Carcinogens

100-01-6 4-Nitroaniline 3200 U UG/KG 6.36E-02

100-02-7 4-Nitrophenol 3200 U UG/KG 4.54E-04

83-32-9 Acenapbthene 640 U UG/KG 1.67E-05 2.13E-02

208-96-8 Acenaphthylene 640 U UG/KG 1.1 8E-05 3.20E-03

120-12-7 Anthracene 640 U UG/KG 1.64E-06 1.07E-03

56-55-3 ,._ .t 160 J 136/KGG 5.54E52 k ... __ _______, ,.

50-32-S Benzo(a)pyrene 140 1 UG/KG 4.85E-07 3.50,01

205-99-2 .. 220 J UG/KG 7.62E-08

191 -24-2 Benzo(ghjiperylene 71 3 UG/KG 1 .31E-06 3.55E-04

207-08-9 Benzo(k)fluormmthene 73 J UG/KG 2.53E-09 3.65E-02

111-91-1 bis(2-Chloroethoxy)methane 640 U UG/KG

111-444 bis(2-Chloroethyl) ether 640 U UG/KG 1.03E06 3.203+04

108-601 bis(2-Chloroisopropyl) ether 640 U UG/K& 7.921-08 1.51 E-04

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 100 J UG/KG 5.68E-10 5.68E-06

85-68-7 Butyl benzyl phthalate 640 U UG/KG 3.63E-06 8.00E-04

86-74-8 Carbazole 640 U UG/KG 5.19E-09 2.132+01

218-01-9 Chysene 180 3 UG/K& 6.24E-10 2.25E-02

84-74-2 Di-n-butyl phthalate 640 U UG/KG 7.27E-06 2.13E-03

117-844 Di-n-octyl phthalate 640 U UG/KG 3.63E-05 6.40E-05

53-70-3 Dtbenz(ah)anthracene 640 U UG/KG 2.22E-06 8.002+00

132-64-9 Dibenzofuran 76 3 UG/KG 1.50E-05

84-66-2 Diethyl phthalate 640 U UG/KG 9.08E-07

131-11-3 Dimethyl phthalate 640 U UG/KG 7.27E2-8

20644-0 Fluoranthene 150 UG6/KG 4.98E-06 7.SOE-04

ND = Not Detected E = Outside of Range UJ1= Estimated Nondetect
J = Estimated U = Nondetect

Page 2 of 10

* 0 0



TABLE 26-7
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

MaxResultorContratio n o x Cancer Risk Hazard Quotient (HQ) Ratio of Max ConcentrationMax 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 Indusrial Soil PRG for Groundwater Criteria

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

86-73-7 Fluorene 640 U UG/KG I .93E-05 2.13E-02
118-74-1 Hexachlorobenzene 640 U UG/KG 4.15E-07 9.08E-04 6.40E+00
87-68-3 Hexachlorobutadiene 640 U UG/KG 2.02E-08 3.63E-03 6.40E+00
77474 Hexachlorocyclopentadiene 640 U UG1/KG 1.092-04 3.20E-02
67-72-1 Hexachloroethane 640 U UG/KG 3.63E-09 7.27E-04 3.20E+01
193-39-5 Indeno(1,2,3-c,d)pyrene 76 . UG/KG 2.63E-08 1.09E-01
78-59-1 Isophorone 640 U UG/KG 2.46E-10 3.63E-06 2.13E+01
621647 N-Nitroso-di-n-propylamine 640 UJ UG/KG 1.822E-06 3.20E+05
86-30-6 N-Nitrosodiphenylamine 640 U UG/KG 1.27E-09 1.07E+01
91-20-3 Naphthalene 170 J UGI0KG 9.02E-04 4.25E-02
87-86-5 Pentachlorophenol 3200 U UG/KG 2.891207 2.24E-04 3.20E+03
85-01-8 Phenanthrene 160 1 UG/KG 2.95E-06 8.002-04
108-95-2 Phenol 640 U UG/KG 1.211E-06 1.282E-01
129-0040 Pyrene 190 J UG/KG 3.50E-06 9.50E-04
Explosives

99-354 1,3,5-Trinitrobenzene 480 U UG/KO 1.822-05
99-65-0 1,3-Dinitrobenzene 480 U UG/KG 5.45E-03
118-96-7 2,4,6-Trinitrotoluene (TNT) 960 U UG/Kf 1.17E-08 2.18E-03
121-14-2 2,4-Dinitrotoluene 480 U UG/KG 2.72E-04 1.20E+04
606-20-2 2,6-Dinitrotoluene 640 U UG/KG 7.27E-04 2.13E+04
35572-78-2 2-Amino-4,6-Dinitrotoluene 960 U UG/KG

88-72-2 2-NitrotoDuene (ONT) 960 U UG/KG
99-08-1 3-Nitrotoluene 960 U UG/K& 4.73E-04
1I9406-51-0 4-Amino-2,6-Dinitrotoluene 960 U UG10KG

ND = Not Detected E = Outside of Range UJ1= Estimated Nondetect
J = Estimated U = Nondetect

Page 3 of ID



TABLE 26-7
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

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 Region 9 (or Max RL) to Migration to

CAS Number Chemical Max Reporting Qualifier Units Max RE) to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria

Limit (RL) Background Soil PRG for Txn DE1
(SEDIMENT) Carcinogens Txn DF1

99-99-0 4-Nitrotoluene (PNT) 960 U UG/KG 4.73E-04

2691-41-0 HMX 960 U UG/KO 2.1 SE-05

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

121-824 RDX 960 U UG/KG 4.282-08 3.63E-04

479-45-~8 Terry! 1400 UJ UG/KO 1.592-04

M eta ls _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7429-90-5 Aluminum 20500 MG/KG 1.822+00 1.222-02

7440-36-0 Antimony 2.3 U MG/KG 1.212E+00 2.812E-03 7.67E+00

7440-38-2 Arsenic 10.3 MG/KG 1.00E+00 3.78E-06 2.34E-02 1.03E+01

7440-39-3 3arim 241 MG/KG 1.232+00 1.94E-033.I+9{

7440-41-7 ey1im < .2 8 MG/KG 1.752+00 1L25E-09 7.582-04 9.33E-01

744042-8 Boron 2.5 J MG/KG 3.16E-05

7440-43-9 dn i,>?' 35.7 MG/KG 2.232+01 1.19E-08 4.412E-02 (,'S9Et x44

7440-70-2 Calcium 12900 MG/KG 8.91 2+00

7440-473 2rhzn .¾/rK 5 32.8 MG/KG 1.912E+00 7,322-08 16EQ 

7440-48-4 Cobalt 39 MG/KG 4.292+00 3.1823-04

7440-50-8 Copper 19.4 MG/KG 1.152+00 2.56E-04

7439-89-6 Iron 86300 MG/KG 4.162+00 1.412-01

7439-92-1 Lead 28.7 J MG/KG 1.202+00

7439-95-4 Magnesium 8270 MG/KG 4.332+00

7439-96-5 Manganese 505 MG/KG 4.842-01 1.57E-02

7439-97-6 Mercury 0.048 J MG/KG 3.202-01I

7440-02-0 NiklW ,65.6 MG/KG 3.882+00 1.602-03937+0.

2023695 -Potassiumn 1640 MG/KG 1.15E+00

ND = Not Detected 2 = Outside of Range UJ = Estimated Nondetect

J =Estimated U - Nondetect Page 4 of 10



TABLE 26-7

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient 1103 Ratio of Max Concentration

Max Result or Concentration (or Based on USEPA Baserd QontSEAiegint 9 (H) Rtor o Max CLoncMigrationt

CAS Number Chemical Max Reporting Qualifier Units Max RL) to Region 9 Industrial Industrial Soil PRG or Groundwater Criteina

Limit (RL) Background Soil PRO for InutraSoxins PR rudwate-l)tri

(SEDIMENT) Carcinogens Toxins (DAF-1)

778249-2 Selenium 0.64 3 MG/KG 1.00E+00 6.26E{-5 2.13E+00

7440-224 Silver 1.9 U MG/KG 6.33E-01 1.86E-04 9.50E3-1

7440-23-5 Sodium 107 1 MG/KG 7.38E-02

7440-28-0 Thallium 0.77 J MG/KG 2.4SE+00 5.38E-06

7440-62-2 Vanadium 41.1 MG/KG 1.47E+00 2.87E{03 1.37E-01

7440-66-6 Zinc 447 MG/KG 7.83E+00 7.30E-04 7.45E-01

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect Page 5 of 10



TABLE 26-7
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

ADDITIONAL AND UNCHIARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

CAS Number Chemical Max Reporting Qualifier Units IndustrialCormmercial Sil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 640 U UG/KG 3.201-05 3.20E-04 1.28E-01

95-50-1 1,2-Dichlorobenzene 640 U UG/KG 3.56E-06 3.56E-05 3.76E-02

541-73-1 1,3-Dichlorobenzene 640 U UG/KG

106-46-7 1,4-Dicblorobenzene 640 U UG/KG 3.20E-01

95-954 2,4,5-Trichlorophenol 3200 U UG/KO 1.60E-05 1.60E-05 1.19E-02

88-06-2 2,4,6-Trichlorophenot 640 U UGIKG 1.23E-03 5.82E-05 3.20E+00

120-83-2 2,4-Dichlorophenol 640 U UG/KG 1.05E-04 1.05E-03 6.402-01

105-67-9 2,4-Dimethylphenol 640 U UG/KG 1.56E-05 1.56E-05 7.1 IE-02

51-28-5 2,4-Dinitrophenol 3200 U UG/KG 7.80E-04 7.80E-03 1.60E+01

91-58-7 2-Chloronaphthalene 640 U UG/K&

95-57-8 2-Chlorophenol 640 U UGfKG 6.40E-05 6.40E-05 1.60E-01

91-574 2-Methylnaphthalene 370 3 UG/KQ 6.07E-06 6.07E-06 8.81E-05

9548-7 2-MethylphenoT 640 U UG/KG 6.40E-06 6.40E-06 4.27E-02

88-74-4 2-Nitroaniline 3200 U UG/KG

88-75-5 2-Nitrophenol 640 U UG/KG

91-94-1 3,3'-Dichlorobenzidine 640 U UC/KG 4.92E-02 2.29E-03 9.14E+01

99-09-2 3-Nitroaniline 3200 U UG/KG

534-52-1 4,6-Dinitro-2-methylphenol 3200 U UG/KG

101-55-3 4-Brornophenyl phenyl ether 640 U UG/KG

59-50-7 4-Chloro-3-methylphenol 640 U UG/KG

106-47-8 4-Chloroaniline 1300 U UG/KG 1.59E-04 1.59E-03 1.86E+00

7005-72-3 4-Chlorophenyl phenyl ether 640 U UG/KG

106-44-5 4-Methylphenol 640 U UG/K&

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

Page 6 of 10
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TABLE 26-7
HLUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLiFE REFUGE

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

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

Ingestion Criteria Ingestion Criteria Groundwater Criteria

100-01-6 4-Nitroaniline 3200 U UGIKG

100-02-7 4-Nitrophenol 3200 U UG/KG

$3-32-9 Acenaphthene 640 U UGIKG 5.33E-06 5.33E-06 1.12E-03

208-964 Acenaphthylene 640 U UG/KG 1.05E-05 1.05E-05 1.52E-04

120-12-7 Anthracene 640 U UG/KO 1.05E-06 1.05E-06 5.33E,05

56-55-3 OM- 160 IJ UG/K 2.00E-02 9.41 E-04 8.002-02

50-32-8 Benzo(a)pyrene 140 J UG/KG 1.75E-01 8.24E-03 1.75E-02

205-99-2 th 220 J UG/KG 2.75E-02 1.29E-03 4.402-02

191-24-2 Benzo(gh,i)perylene 71 1 UC/KG 1.16E-06 1.16E-06 1.69r-05

207-08-9 Benzo(k)fluorantbene 73 J UG/KG 9.36E-04 4.29E-05 I IA92-03

111-91-1 bis(2-Chloroethoxy)methane 640 U UG/KO

111-44-4 bis(2-Chloroethyl) ether 640 U UG/KG 1.281-01 8.53E-03 1.60E+03

108-60-1 bis(2-Chloroisopropyl) ether 640 U UG/KG

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 100 I UG/KG 2.44E-04 2.44E-05 2.78E-05

85-68-7 Butyl benzyl phthalate 640 U UGIKG I.562-06 1.564-06 6.883-04

86-74-8 Carbazole 640 U UG/KG 2.21 E-03 1.03E-04 1.072+00

218-01-9 Chrysene 180 I UG/KG 2.31E-04 1.06E-05 1.13E-03

84-74-2 Di-n-butyl phthalate 640 U UG/KG 3.20E-06 3.20E-06 2.78E-04

117-84-0 Di-n-octyl phthalate 640 U UG/KG 1.56E-05 1.56E-04 6.40E-05

53-70-3 Dibenzab)anthracene 640 U UG/KG 8.O0E-OI 3.76E-02 3.20E-01

132-64-9 Dibenzofuran 76 J UG/KG

84-66-2 Diethyl phthalate 640 U UG/KG 6.40E-07 6.40E-07 1.366E-03

131 -11-3 Dimethyl pbthalate 640 U UG/KG

206-44-0 Fluoranthene ISO J UG/KO 1.83E06 1.833-06 3.492-05

ND = Not Detected E = Outside of Range U3 = Estimated Nondetect
I - Estimatcd U - Nondetect

Page 7 of 10



TABLE 26-7

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SIES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration

CAS Number Chemical Max Reporlting Qualifier Units (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to [EPA Class
Limit (RL) Industrial/Commercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

86-73-7 Fluorene 640 U UG/KG 7.80E-06 7.80E-06 IH 41-03

118-741 Hexachlorobenzene 640 U UG/KG 1.60E-01 8.2 1 E-03 3.201-01

87-68-3 Hexachlorobutadiene 640 U UG/KG

77474 Hexachlorocyclopentadiene 640 U UG/K& 4.573-05 4.57E-05 1.60{-03

67-72-1 Hexachloroethane 640 U UG/KG 3.20E-04 3.20E-04 1.282+00

193-39-5 Indeno(l,2,3-cd)pyrene 76 1 UG/KG 9.50E-03 4.47E-04 5.431-03

78-59-1 Isophorone 640 U UG/KG 1.56E-06 1.56E-06 8.00E-02

621-64-7 N-Nitroso-di-n-propylamine 640 UW UG/KG 8.00E-01 3.56E-02 1.28E+04

86-30-6 N-Nitrosodiphenylamine 640 U UG/KG 5.33E-04 2.56E-05 6.40E-01

91-20-3 Naphthalene 170 J UG/KG 2.07E-06 2.07E05 2.02E-03

8746-5 Pentacblorophenol 3200 U UG/KG 1.33E-01 6.152-03 1.07E+02

85-01-8 Phenanthrene 160 J UG/KG 2.62E-06 2.62E 06 3.812-05

108-95-2 Phenol 640 U UG/KO 6.40E-07 5.33E-06 6.40E-03

129-00-0 Pyrene 190 J UG/KG 3.11 E-06 3.1 IE-06 4.52E-05

Explosives

99-354 1,3,5-Trinitrobenzene 480 U UG/KO

99-65-0 1,3-Dinitrobenzene 480 U UG/KG

118-96-7 2,4,6-Trinitrotoluene (TNT) 960 U UG/KG

121-14-2 2,4-Dinitrotoluene 480 U UG/KG 5.711-02 2.67E-03 6.00E+02

606-20-2 2,6-Dinitrotoluene 640 U UG/KG 7.62E-02 3.562-03 9.14E+02

35572-78-2 2-Amino-4,6-Dinitrotoluene 960 U UG/KG

88-72-2 2-Nitrotoluene (ONT) 960 U UG/KG

99-08-1 3-Nitrotoluene 960 U UG/KG

19406-51 - 4-A=mino-2,6-Dinitrotoluene 960 U UG/KG

ND = Not Detected E = Outside of Range U3 = Estimated Nondetect

I = Estimated U = Nondetect
Page 8 of 10
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TABLE 26-7
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

CAS Number Chemical Limit (RL) Qualifier Units Industrial/Commercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

99-99-0 4-Nitrotoluene (PNT) 960 U UG/KG

269141-0 HMX 960 U UG/KG

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

121-824 RDX 960 U UG/KG

47945-8 Tetryl 1400 UJ UG/KG

Metals
7429-90-5 Aluminum 20500 MG/KG

7440-36-0 Antimony 2.3 U MG/KG 2.80E-03 2.80E-02 4.60E-0 1

7440-38-2 Arsenic 10.3 MG/KG 3.43E+00 1.69E-01 3.68E{0I

7440-39-3 241 MG/KG 1.72E-03 1.72E-02 2.01E-01

7440-41-7 MEMOi~ili4 @.iijl~jX6' 2.8 MG/KG 9.66E-02 4.24E-01

744042-8 Boron 2.5 J MG/KG 1.39E-05 1.39E-04

744043-9 35.7 MG/KG 1.79E-02 1.79E-01

7440-70-2 Calcium 12900 MG/KG

7440-47-3 32.8 MG/KG 3.28E-03 8.00E-03

744048-4 Cobalt 39 MG/KG 3.251-04 3.25E-03

7440-50-8 Copper 19.4 MG/KG 2.37E-04 2.37E-03 1 .76E-03

7439-89-6 iron 86300 MG/KG

7439-92-1 Lead 28.7 3 MG/KG 7.18E-02 7.18E-02

7439-95-4 Magnesium 8270 MG/KG

7439-96-5 Manganese 505 MG/KG 5.26E-03 5.26E-02

7439-97-6 Mercury 0.048 1 MG/KG 7.87E-5 7.87E-04 3.20E-01

7440-02-0 65.6 MG/KG 1.605-03 1.60E-02 8.63E-01

2023695 Potassium 1640 MG/KG

ND = Not Deteced E = Outside of Range UJ Estimated Nondetect
) - Estimated U = Nondetect

Page 9 of 10



TABLE 26-7

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

CAS Number Chem ical Limit (RLe Qualifier Units IndustriaUCommercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

7782-49-2 Selenium 0.64 J MG/KG 6.40E1-05 6.40E-04 2.67E-01

7440-22-4 Silver 1.9 U MG/KG 1.90E-04 1.90E-03 1.27E+00

7440-23-5 Sodium 107 J MG/KG

7440-280 Thallium 0.77 J MG/KG 4.81E-03 4.81 E-03 3.21E-01

7440-62-2 Vanadium 41.1 MG/KG 2.94E,03 2.94E-02 4.19E-02

7440-66-6 Zinc 447 MG/KG 7.33E-04 7.33E-03 1.24E-01

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

J = Estimated U = Nondetect
Page lOofl0



TABLE 26-8
HUMAN HEALTH SCREENING OF SURFACE WATER RESULTS FROM AUS-0066

MADDITIONAL 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

Volatile Organic Compounds _

71-55-6 1,1,1 -Trichloroethane 1 U UG/L

79-34-5 1,1,2,2-Tetrachloroethane U UG/L

79-00-5 1,1,2-Trichloroethane I U UG/L

75-34-3 i,1-Dichloroethane I U UG/L

75-35-4 1,l-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) 5 U UG/L

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

108-10-1 4-Methyl-2-pentanone (M1BK) 5 U UO/L

67-64-1 Acetone 9 U UG/L

71-43-2 Benzene I U UG/L 4.76E-02

75-27-4 Bromodichloromethane I U UG/LS 75-25-2 lBromoform 1 U UG/L

74-83-9 Bromomethane I 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 I U UG/L

74-87-3 Chloromethane I U UG/L

156-59-2 cis-1,2-Dichloroethene I U UG/L

10061-01-5 cis-l,3-Dichloropropene I U UG/L

124-48-1 Dibromochloromethane I U UG/L

100-41-4 Ethylbenzene I U UG/L L.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 I U UG/L

127-18-4 Tetrachloroethylene (PCE) I U UG/L

108-88-3 Toluene I U UG/L 1.61E-05

1330-20-7 total Xylenes I U UG/L 1.61E-05

156-60-5 trans-I ,2-Dichloroethene I U UG/L

10061-02-6 trans-1,3-Dichloropropene I U UG/L

79-01-6 Trichloroethylene (TCE) I U UG/L

75-01-4 Vinyl chloride I U UG/L. Semivolatile Organic Compounds
120-82-I ,2,4-Trichlorobenzene 10 U UG/L

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

Page I of 4



TABLE 26-8
HUMAN HEALTH SCREENING OF SURFACE WATER RESULTS FROM AUS-0066

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

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 UG/L

95-95-4 2,4,5-Trichlorophenol 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

88-74-4 2-Nitroaniline 50 U UG/L

88-75-5 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 SO 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-Chloroaniline 20 U UG/L

7005-72-3 4-Chlorophenyl phenyl ether 10 U UG/L

10644-5 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 10 U UG/L 2.86F-03

120-12-7 Anthracene 10 U UG/L 2.S6E-04

56-55-3 Benzo(a)anthracene 10 U UG/L I.OOE+02

50-32-8 Benzo(a)pyrene 10 U UG/L I.OOE+03

205-99-2 Benzo(b)fluoranthcne. 10 U UG/L 1.OOE+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

111I-91-1 bis(2-Chloroethoxy)methane 10 U UG/L

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 (DEIIP) 10 U UG/L

85-68-7 Butyl benzyl phthalate 10 U UG/L

86-74-8 Carbazole 10 U UG/L

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 26-8
HUMAN HEALTH SCREENING OF SURFACE WATER RESULTS FROM AUS-0066

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 Gcneral Use Surface

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

Health

218-01-9 Chrysene 10 U UG/L 1.00E+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

84-66-2 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-c,d)pyrene 10 U UG/L. I 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 2o U UG/L 2.86E-03

108-95-2 Phenol 10 U UG/L 1.OOE+00 I.OOE-OI

129-00-0 Pyrene _ 10 _ U UG/L _ 2-86E-03

Explosives
99-35-4 1,3,5-Trinitrobenzene 0.25 U UG/L

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

118-96-7 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/L

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

88-72-2 2-Nitrotoluene (ONT) 0. 5 U UG/L

99-08-1 3-Nitrotoluene 0-5 UJ UG/L

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

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

2691-41-0 IHMX 0.5 U UG/L

98-95-3 Nitrobenzene 0.25 UJ UG/L_

121-82-4 RDX 0.5 U UG/LS 479-45-8 Tetryl 0.7S U UG/L

Metals

ND = Not Detected E = Outside of Range UJ Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 26-8
HUMAN HEALTH SCREENING OF SURFACE WATER RESULTS FROM AUS-0066

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 Numbe Chemical Max Reporting Qualifier Units Max RL) to General Use Surface

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

Health
7429-90-5 Aluminum 55500 UG/L 2.78E+02

7440-36-0 Antimony 6 U UG/L I .OOE+00

7440-38-2 Arsenic 18.3 UG/L 1.83E+00

7440-39-3 Barium 261 UG/L 1.15E+01 5-22E-02

7440-41-7 Beryllium 16.5 UG/L 3.30E+00

744042-8 Boron 100 U UG/L 1.00E-01

7440-43-9 Cadmium 33,9 UG/L 6.78E+00

7440-70-2 Calcium 76700 UG/L 1.07EI+01

7440-47-3 Chromium 29.1 UG/L 2.91E+00

7440-48-4 Cobalt 278 UG/L 5.56E+00

7440-50-8 Copper 40.1 UG/L 4.01 E+00

7439-89-6 Iron.: ', 4Žt4(t 346000 UG/L 3.46E-03 346Ei177;

7439-92-1 Lead 48.4 UG/L 2.4213+01

7439-954 Magnesium 64300 UG/L 2.54E+01

7439-96-5 Mangapese 6850 UG/L I.183+01 6E+O4I 

7439-97-6 Mercury 0.073 J UG/L 3.65E-01 6.08E+00

7440-02-0 Nickel 425 UG/L 4.25E+01 4.25E-01

2023695 Potassium 5070 UG/L 3.14E+00

7782-49-2 Selenium 7.6 UG/L 2.81 E+00 7.60E-03

7440-224 Silver 10 U UG/L 1.003E+00 2.00E+00

7440-23-5 Sodium 27500 UG/L 8.68E+00

7440-28-0 Thallium 10 U UG/L 1.003E+00

7440-62-2 Vanadium 76.8 UG/L 1.54E+00

7440-66-6 Zinc 2240 UG/L 1.12E+02 2.2413+00 '

Other Parameters
ALK Alkalinity, Total (as CaCO3) 44.1 MG/L 1.44E+00

7664-41-7 Nitrogen, Ammonia (as N) 0.28 MG/L 1.08E+00

Nitrate+Nitritt Nitrogen, Nitrate-Nitrite 0.2 MG/L 4.00E+00

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J Estimated U = Nondetect
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TABLE 26-9
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0066

5 AI)DDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as
CAS Number Chemical S Max Reporting Qualifier Units Hazard Quotient Potential_ (SOIL) Limit (RL) (HQ) (SOIL) Bioaccumulator

Volatile Organic Compounds

71-55-6 1,1, I -Trichloroethane 6 U UG/KG 2.01E-04

79-34-5 1,1,2,2-Tetrachloroethane 6 U UG/KG 4.72E-02

79-00-5 1, 1 ,2-Trichloroethane 6 U UG/KG 210OE-04

75-34-3 I, I-Dichlotoethane 6 U UG/KG 2.99E-04

75-35-4 I, I-Dichloroethene 6 U UG/KG 7.25E-04

107-06-2 1,2-Dichloroethane (EDC) 6 U UG/KG 2.83E-04

540-59-0 1,2-Dichloroethene (total) 6 U UG/KG 7.62E1-03

78-87-5 1,2-Dichloropropane 6 U UG/KG 8.57E-06

78-93-3 2-Butanone (MEK) 12 U UG/KG 1.34E-04

591-78-6 2-Hexanone 12 U UG/KG 9.52E-04

108-10-1 4-Methyl-2-pentanone (MIBK) 12 U UG/KG 2.71 E-05

67-64-1 Acetone 18 U UG/KG 7.20E-03

71-43-2 Benzene 6 U UG/KG 3.751E-04

75-27-4 Bromodichloromethane 6 U UG/KO 1.11IE-02

75-25-2 Bromoform 6 U UG/KG 3.77E-04

74-83-9 Bromomethane 6 U UG/KG 2.55E-02

75-15-0 Carbon disulfide 6 U UG/KG 6.37E-02

56-23-5 Carbon tetrachloride 6 U UG/KG 6.00E-06

108-90-7 Chlorobenzene 6 U UG/KG 1.50E-04

75-00-3 Chloroethane 6 U UG/KG

67-66-3 Chloroform 6 U UG/KG 5.04e-03

74-87-3 Chloromethane 6 U UG/KG 5.77E-04

156-59-2 cis- 1,2-Dichloroethene 6 U UG/KG 7.62E-03

10061-01-5 cis- 1,3-Dichloropropene 6 U UGIKG 1.51E-02

124-48-1 Dibromochloromethane 6 U UG/KG 2.93E-03

100-41-4 Ethylbenzene 6 U UG/KG 1.20E-03

75-09-2 Methylene chloride 15 U UG/KG 3.70E-03

110-54-3 N-Hexane 6 U UG/KG

100-42-5 Styrene 6 U UG/KG 2.00E-05

127-184 Tetrachloroethylene (PCE) 6 U UG/KG 4.62E-04

108-88-3 Toluene 6 U UG/KG 2.00E-03

1330-20-7 total Xylenes 6 U UG/KG I.OOE-02

156-60-5 trans- 1,2-Dichloroethene 6 U UG/KG 7.62E-03

10061-02-6 trans- 1,3-Dichloropropene 6 U UG/KG 1.51E-02

79-01-6 Trichloroethylene (TCE) 6 U UG/KG 6.67E-04

75-01-4 Vinyl chloride 6 U UG/KG 9.29E-03

Semivolatile Organic Compouiids
120-82-1 1,2,4-Trichlorobenzene 430 U UG/KG 2.15 E-02

95-50-1 1,2-Dichlorobenzene 430 U UG/KG 1.45E- 01

541-73-1 1 ,3-Dichlorooenzene 430 U UG/KG 1.14E-02

106-46-7 1 ,4-Dichlorobenzene 430 U UG/KG 2.15E-02

ND Not Detected E =Outside of Range UJ Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 26-9
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as
CAS Number Chemical . (.SB~hgroind Max Reporting Qualifier Units Hazard Quotient Potential

(SOIL) Limit (RL) (HQ) (SOIL) Bioaccumulator

95-95-4 2,4,5-Ttichlorophenol 2100 U UG/KG 5.25E-01

88-06-2 2,4,6-Trichlorophenol 430 U UG/KG 4.30E-02

120-83-2 2,4-Dichlorophenol 430 U UG/KG 4.91 E-03

105-67-9 2,4-Dimethylphenol 430 U UG/KG 4.30E+01

51-28-5 2,4-Dinitrophenol 2100 U UG/KG IOSE-OI

91-58-7 2-Chloronaphthalene 430 U UG/KG 3.53E+01

95-57-8 2-Chlorophenol 430 U UG/KG 1.77E+00

91-57-6 2-Mt h'lInahithalene 7 84 J UG/KG 2.59E-02 7 YES "½

95-48-7 2-Methylphenol 430 U UG/KG 1.06E-02

88-74-4 2-Nitroaniline 2100 U UG/KG 2:.83E-02

88-75-5 2-Nitrophenol 430 U UG/KG 2.69E-01

91-94-1 3,3'-Dichlorobenzidine 430 U UG/KG 6.65E-01

99-09-2 3-Nitroaniline 2100 U UG/KG 6.65E-01

534-52-1 4,6-Dinitro-2-methylphenol 2100 U UGIKG

101-55-3 4-Brornophenyl phenyl ether 430 U UG/KG

59-50-7 4-Chloro-3-methylphenol 430 U UG/KG 5.41E-02

106-47-8 4-Chloroaniline 850 U UG/KG 7.73E-01

7005-72-3 4-Chlorophenyl phenyl ether 430 U UG/KG
_ _ _ _ _ __._ .. _ __. ._ S_. 

106-44-5 4-Methylphenol 430 U UG/KG 2.64E-03

100-01-6 4-Nitroaniline 2100 U UG/KG 9.59E-02

100-02-7 4-Nitrophenol 2100 U UG/IKG 3.OOE-1O

83-32-9 Acenaphthene 430 U UG/KG 6.30E-04

208-96-8 Acenaphthylene 430 U UG/KG 6.30E-04

120-12-7 Anthracene 430 U UG/KG 2.91 E-04

56-55-3 Benzo(a)anthracene 430 U UG/KG 8.25E-02

50-32-8 Benzo(a)pyrene 430 U UG/KG 9;77E-05

205-99-2 Benzo(b)fluoranthene 430 U UG/KG 7.19E-03

191-24-2 Benzo(g,hi)perylene 430 U UG/KG 3.61E-03

207-08-9 Benzo(k)fluoranthene 430 U UG/KG 7.1i9E-03

111-91-1 bis(2-Chloroethoxy)methane 430 U UG/KG 1.42E+00

111-44-4 bis(2-Chloroethyl) ether 430 U UG/KG 1.811E-02

108-60-1 bis(2-Chloroisopropyl) ether 430 U UGIKG

117-8 1-7 is(2-Ethy~iyi!) Plthalate (DEP} : 50 . UG/KG 5.40E-02 YES

85-68-7 Butyl benzyl phthalate 430 U UG/KG 1.80E+00

86-74-8 Carbazole 430 U UG/KG

218-01-9 Chrysene 430 U UG/KG 9.09E-02

84-74-2 Di-n-butyl phthalate 430 U UG/KG 2.15E-03

117-84-0 Di-n-octyl phthalate 430 U UG/KG 6.06E-04

53-70-3 Dibenz(ah)anthracene 430 U UG/KG 2.34E-02

132-64-9 Dibenzofuran 430 U UG/KG

8446-2 Diethyl phthalate 430 U UG/KG 4.30E-03

131-11-3 Dimethyl phthalate 430 U UG/KG 2.15E-03

ND =Not Detected E = Outside of Range UJ = Estimated Nondetect
I = Estimated U = Nondetect
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TABLE 26-9
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0066

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

20644-0 Fluoranthene 430 U UG/KG 3.52E-03

86-73-7 Fluorene 430 U UG/KG 1.43E-02

118-74-1 Hexachlorobenzene 430 U UG/KG 4.30E-04

87-68-3 Hexachlorobutadiene 430 U UG/KG 1.08E+01

77-47-4 Hexachlorocyclopentadiene 430 U UG/KG 4.30E-02

67-72-1 Hexachloroethane 430 U UG/KG 7.21 E-01

193-39-5 lndeno(l,2,3-c,d)pyrene 430 U UG/KG 3.94E-03

78-59-1 Isophorone 430 U UG/KG 3.09E-03

621-64-7 N-Nitroso-di-n-propylamine 430 UJ UG/KG 7.91E-01 

86-30-6 N-Nitrosodiphenylamine 430 U UG/KG 2.15E-02

91-20-3 Naphthalene 430 U UG/KG 1.73E-03

87-86-5 Pentachlorophenol 2100 U UG/KG 3.SOE-01

85-01-8 Panthrene .rN i < 49 J UG/KG 1.07E-03 YES

108-95-2 Phenol 430 U UG/KG 1.08E-02

129-00-0 Pyrene 430 U UG/KG 5.48E-03

Explosives

99-35-4 l,3,5-Trinitrobenzene 320 U UG/KG 8.51 E-01 

S 99-65-0 1,3-Dinitrobenzene 320 U UG/KG 4.89E-01

118-96-7 2,4,6-Trinitrotoluene (TNT) 640 U UG/KG 2.13E-02

121-14-2 2,4-Dinitrotoluene 320 U UG/KG 2.50E-01

606-20-2 2,6-Dinitrotoluene 620 U UG/KG 1.89E+0l

35572-78-2 2-Amino-4,6-Dinitrotoluene 640 U UG/KG 8.OOE-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 UG/KG

99-99-0 4-Nitrotolucne (PNT) 640 U UG/IKG

2691-41-0 HMX 640 U UG/KG 2.56E-02

98-95-3 Nitrobenzene 320 U UG/KG 8.OOE-03

121-824 RDX 640 U UG/KG 6.40E-03

47945-8 Tetryl 960 UJ UG/KG

Metals
7429-90-5 Aluminum 28800 14400 MG/KG

7440-36-0 Antimony 0.83 0.76 U MG/KG 1.52E-01

7440-38-2 Arsenic 1.5 6.9 MG/KG 7.67E-01

7440-39-3 Barium 195 132 MG/KG 2.64E-01

744041-7 Beryllium 0.76 0.67 MG/KG 6.70E-02

7440 42-8 Boron 5.3 13 U MG/KG 2.60E+01

744043-9 Cadmium 0.19 0.59 J MG/KG 2.03E-02

7440-70-2 Calcium 2497 799 MG/KG

7440-47-3 Chromium 25.2 20.7 . MG/KG 4.14E+00

17440484 Cobalt," 21.7 22.8 M/G j* l4-0. 7440-50-8 Copper 11.3 11.3 MG/KG 3.65E-01

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

I = Estimated U = Nondetect
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TABLE 26-9
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0066

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

Limit (RL) (HQ) (SOIL) Bioaccumulator

7439-89-6 Iron: 19306 21800 MG/KG ', i9?E°2'

7439-92-1 Lead 23.4 26.1 MG/KG 6.03E-02

7439-95-4 Magnesium 1552 1970 MG/KG

7439-96-5 Manganese 3640 1700 MG/KG 1.70E+01

7439-97-6 Mercury 0.06 0.038 . MG/KG 5.43E-03 YES

7440-02-0 Nickel 18.9 17.3 MG/KG 5.77E-01

2023695 Potassium 625 818 MG/KG

7782-49-2 Selenium 2.34 0.52 J MG/KG 5.20E-01 YES

7440-22-4 Silver 0.58 1.3 U MG/KG 6.50E-01

7440-23-5 Sodium 170 52.8 J MG/KG

7440-28-0 Thallium 0.41 0.57 J MG/KG 5.70E-01

7440-62-2 Vanadium 47.2 33.2 MG/KG 7.22E-01

7440-66-6 Zinc 51.4 56.7 MG/KG 4.73E-01

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

J= Estimated U = Nondetect
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TABLE 26-10

ECOLOGICAL SCREENING OF SEDIMENT RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

.D_ _ Max Result or Direct Exposure Retained as

CAS Nu mb er Chesicai (S.EDIMBackgrund Max Reporting Qualifier Units Hazard Quotient Potentiai
CAS Number Chemical (SI ENT) Limit (1W) (H-Q) (SEDIMENT) Bioaccumulator

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 640 U UG/KG 6.96E-02

95-50-1 1,2-Dichlorobenzene 640 U UG/KG 1.88E+00

541-73-1 1,3-Dichlorobenzene 640 U UG[KG 3.76E-O1

106-46-7 1,4-Dichlorobenzene 640 U UG/KG 1.83E+00

95-95-4 2,4,5-Trichlorophenol 3200 U UG/KG 2.21 E+00

88-06-2 2,4,6-Trichlorophenol 640 U UG/KC 3.48E+01

120-83-2 2,4-Dichlorophenol 640 U UG/KG 1.75E+00

105-67-9 2,4-Dimethylphenol 640 U UG/KG 1.42E+01

51-28-5 2,4-Dinitrophenol 3200 U UG/KG 2.58E+02

91-58-7 2-Chloronaphthalene 640 U UG/KC 1.83E-OI

95-57-8 2-Chlorophenol 640 U UG/KG 2.89E+00

91-57-6 2_Methy oaphthalene 370 _ UG/KG g ,9+0^N :, -. ,5

95-48-7 2-Methylphenol 640 U UG/KG 1.40E+02

88-74-4 2-Nitroaniline 3200 U UG/KG 6.63E-02

88-75-5 2-Nitrophenol 640 U UG/KG 2.01 E-0 1

91-94-1 3,3'-Dichlorobenzidine 640 U UG/KG 3.20E-0 1. 99-09-2 3-Nitroaniline 3200 U UG/KG 5.38E-02

534-52-1 4,6-Dinitro-2-methylphenol 3200 U UG/KG 3.82E+02

101-55-3 4-Bromophenyl phenyl ether 640 U UG/KG 4.92E-01

59-50-7 4-Chloro-3-methylphenol 640 U UG/KG 4.27E+03

106 47-8 4-Chloroaniline 1300 U UG/KG 7.93E-02

7005-72-3 4-Chlorophenyl phenyl ether 640 U UG/KG 4.66E-0I

106-44-5 4-Methylphenol 640 U UG/KG I.60E-01

100-01-6 4-Nitroaniline 3200 U UG/KG 8.84E-02

100-02-7 4-Nitrophenol 3200 U UG/KG 7.71 E+O I

83-32-9 Acenaphthene 640 U UG/KG 4.00E*+01

208-96-8 Acenaphthylene 640 U UG/KG 1.45E+01

120-12-7 Anthracene 640 U UG/KG 1.12E+01

56-55-3 Blenzo(a)anthracene '. : 160 .uGKG YES- ....iz Y

50-32-8 Benzo a~pyrene 1403 UG/KG 9.33E01 YE '

205-99-2 Ben;zQob)fluorantheiie, 220 3 UG/KG 8.5E0 T -'E

191-24-2 Berio(g~hji)perylene, 71 _ UGIKG 4.44E±00 < K Y -

207-08-9 Benzo(k)fluorantbenie . K.-'.. 73 3 UG/KG j q0E00 ~ E

111-91-I bis(2-Chloroethoxy)rnethane 640 U UG/KG 4.92E-01

111-44-4 bis(2-Chloroethyl) ether 640 U UG/KG 2.24E-01

108-60-1 bis(2-Chloroisopropyl) ether 640 U UG/KG

117-81-7 bis(2-Ethylheiy1)phithalate (DEHP),': i 100 . UG/KG 1.331E-01 S , -

85-68-7 Butyl benzyl phthalate 640 U UG/KG 5.82E-02

86-74-8 Carbazole 640 U UG/KG 1.94E-01

S 218 01-9 Chrsne -RA 9 E .y'c4 dLL t, L' 1 3 UG/KG _ .

84-74-2 Di-n-butyl phthalate 640 U UG/KG 5.82E-02

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

J = Estimated U = Nondetect
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TABLE 26-10
ECOLOGICAL SCREENING OF SEDIMENT RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU S
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Backgroud Max Result or _ Direct Exposure Retained as
CAS Nu mber Chemical BackgrounT Max Reporting Qualifler Units Hazard Quotient Potential

Limit (RL) (HQ) (SEDIMENT) Bioaccumulator

117-84-0 Di-n-octyl phthalate 640 U UG/KG 9.04E-04

53-70-3 Dibenz(a,h)anthracene 640 U UG/KG 1.94E+01

132-64-9 Dibenzofuran 76 _ UG/KG 3.80E-02 YES

84-66-2 Diethyl phthalate 640 U UG/KG 1.02E+00

131-11-3 Dimethyl phthalate 640 U UG/KG 1.22E-03

206-44-0 Fjuoranthene . l X; 150 J UG/KG 3.55E-0 I §e~4.K~~
86-73-7 Fluorene 640 U UG/KG 8.27E+00

118-74-1 ilexachlorobenzene 640 U UG/KG 6.40E+00

87-68-3 Hexachlorobutadiene 640 U UG/KG 1.34E+01

77-47-4 Hexachlorocyclopentadiene 640 U UG/KG 2.14E+02

67-72-1 Hexachloroethane 640 U UG/KG 9.41 E+00

193-39-5 Inkbl.3-,dl:ren . 76 - UG/KG : E1 4OO X , i .......

78-59-1 Isophorone 640 U UG/KG 5.58E-01

621-64-7 N-Nitroso-di-n-propylamine 640 UJ _ UG/KG

86-30-6 N-Nitrosodiphenylamine 640 U UG/KG 9.14E-01

91-20-3 Naphthalene 170 1 UG/KG 9.66E-01

87-86-5 Pentachlorophenol 3200 U UG/KG 4.32E+01

85-01-8 Phenathrene 77. #x K' 6' 160 _ UG/KG 7.84E-0 I

108-95-2 Phenol 640 U UG/KG 1.33E+01

129-00-0 Pyirene .. .I....v. _ . 190 J UG/KG 9.74E-01

Explosives

99-354 1 ,3,5-Trinitrobenzene 480 U UG/KG 1,17E+01

99-65-0 1 ,3-Dinitrobenzene 480 U UG/KG 9.60E+01

118-96-7 2,4,6-Trinitrotoluene (TNT) 960 U UG/KG 1.66E+00

121-14-2 2,4-Dinitrotoluene 480 U UG/KG 7.4013-01

606-20-2 2,6-Dinitrotoluene 640 U UG/KG 7.47E+00

35572-78-2 2-Amino-4,6-Dinitrotoluene 960 U UG/KG

88-72-2 2-Nitrotoluene (ONE) 960 U UG/KG 5.71E-02

99-08-1 3-Nitrotoluene 960 U UG/KG 8.07E-02

19406-51-0 4-Amino-2,6-Dinitrotoluene 960 U UG/KG

99-99-0 4-Nitrotoluene (PNT) 960 U UG/KG 5.13E-02

2691-41-0 HMX 960 U UG/KG 9.60E+01

98-95-3 Nitrobenzene 480 U UG/KG 8.2013-01

121-82-4 RDX 960 U UG/KC 4.80E+00

479-45-8 Tetryl 1400 UJ UGiKG

Metals

7429-90-5 Aluminum 11241 20500 MG/KG 7.88E-01

7440-36-0 Antimony 1.9 2.3 U MG/KG 7.67E-01

7440-38-2 Arsenic 10.3 10.3 MG/KG 1.05E+00

7440-39-3 Barium 196 241 MG/KG

744041-7 Beryllium 1.6 2.8 MG/KG

744042-8 Boron 2.5 = MG/KG .

ND Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 26-10

ECOLOGICAL SCREENING OF SEDIMENT RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as

CAS Number Chemical (SEDIMENT) Max Reporting Qualifier Units Hazard Quotient Potential

Limit (RL) (HQ) (SEDIMENT) Bioaccumulator

744043-9 Cadmium 1.6 35.7 MG/KG e 3.61E4-OI __.61E____ IMP

7440-70-2 Calcium 1448 12900 MG/KG

7440-47-3 Chromium 17.2 32.8 MG/KG 7.56E-01

7440-48-4 Cobalt 9.1 39 MG/KG 7.80E-01

7440-50-8 Copper 16.8 19.4 MG/KG 6.14E-01

7439-89-6 Iron 20750 86300 MG/KG 4.54E-01

7439-92-1 Lead 24 28.7 J MG/KG 8.02E-0 I

7439-95-4 Magnesium 1909 8270 MG/KG

7439-96-5 Manganese 1043 505 MG/KG 8.02E-0 1

7439-97-6 Mercury 0.15 0.048 I MG/KG 2.67E-01 YES

7440-02-0 Nickel::: .. .. 16.9 65.6 MG/KG 2895- '40

2023695 Potassium 1421 1640 MG/KG

778249-2 Selenium 0.64 0.64 J MG/KG YS-

7440-22-4 Silver 3 1.9 U MG/KG 1.90E+00

7440-23-5 Sodium 1450 107 J MG/KG

7440-28-0 Thallium 0.31 0.77 J MG/KG

7440-62-2 Vanadium 28 41.1 MG/KGO 7440-66-6 Zinc ' - 57.1 447 MG/KG " 9

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
I = Estimated U = Nondetect
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TABLE 26-11
ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or _ Direct Exposure Retained as

CAS Number Chemical (Surface Max Reporting Qualifier Units Hazard Quotient Potential
Water) Limit (RL) (HQ) Bioaccurnulator

Volatile Organic Compounds

71-55-6 1,1,1 -Ttichloroethane I U UG/L 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 I U UG/L 1.06E-03

75-34-3 1,1 -Dichloroethane I U UG/L 2.13E-02

75-35-4 I, I -Dichloroethene I U UG/L 4.00E-02

107-06-2 1,2-Dichloroethane (EDC) I U UG/L 1.IOE-03

78-87-5 1,2-Dichloropropane I U UG/L 1.90E-03

78-93-3 2-Butanone (MEK) _ U UG/L 3.57E-04

591-78-6 2-Hexanone 5 U UG/L 5.05E-02

108-10-1 4-Methyl-2-pentanone (MIBK) 5 U UC/L 2.94E-02

67-64-1 Acetone 9 U UG/L 1.78E-02

71-43-2 B3enzene I U UG/L 2.17E-02

75-27-4 Bromodichloromethane I U UG/L 6.57E-05

75-25-2 Bromoforrn I U UG/L 3.41 E03

74-83-9 Bromomethane 1 U UG/L 1.48E-05

75-15-0 Carbon disulfide I U UG/L I.09E+00

56-23-5 Carbon tetrachloride I U UG/L 1.02E-0 I

108-90-7 Chlorobenzene 1 U UG/L 1.56E-02

75-00-3 Chloroethane 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- 1,2-Dichloroethene 1 U UG/L 1.69E-03

10061-01-5 cis- 1,3-Dichloropropene I U UG/L 1.82E+0I

124-48-1 Dibromochloromethane I U UG/L 6.85E-05

100-41-4 Ethylbenzene I U UG/L 1.37E-01

75-09-2 Methylene chloride I U UG/L 5.18E-04

110-54-3 N-Hexane I U UG/L

100-42-5 Styrene I U UG/L 2.49E-04

127-18-4 Tetrachloroethylene (PCE) I U UG/L 1.19E-02

108-88-3 Toluene I U UG/L 1.02E-01

1330-20-7 total Xylenes I U UG/L 5.56E-01

156-60-5 trans-1,2-Dichloroethene I U UG/L 1.69E-03

10061-02-6 trans-1,3-Dichloropropene I U UG/L 4.1 OE-02

79-01-6 Trichloroethylene (TCE) I U UG/L 213E-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-I 1,2-Dichlorobenzene 10 U UG/L 7.14E-0 I

541-73-1 1 ,3-Dichlorobenzene I10 U UG/L 1.99E-01

106-46-7 1,4-Dichlorobenzene 10 U UG/L 8.93E-0O

95-954 2,4,5-Trichlorophenol 50 U UG/L 7.94E-01

ND = Not Detected E Outside of Range UJ =Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 26-11
ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as

CAS Number Chemical (Surface Max Reporting Qualifier Units Hazard Quotient Potential

Water) Limit (RL) (HQ) Bloaccumulator

88-06-2 2,4,6-Trichlorophenol 10 U UG/L 3.13E+00

120-83-2 2,4-Dichlorophenol 10 U UG/L 2.74E-01

105-67-9 2,4-Dimethylphenol 10 U UG/L 4.72E-0 I

51-28-5 2,4-Dinitrophenol 50 U UGIL 8.06E+00

91-58-7 2-Chloronaphthalenc 10 U UG/L 3.23E-02

95-57-8 2-Chlorophenol 10 U UG/L 2.28E-01

91-57-6 2-Methyinaphthalene 10 U UG/L 2.40E-02

95-48-7 2-Methylphenol 10 U UG/L 7.69E-01

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'-Dichlorobenzidine 20 U UGIL 1.90E-01

99-09-2 3-Nitroaniline SO U UG/L 7,32E-04

534-52-1 4,6-Dinitro-2-rnethylphenol 50 U UG/L 2.17E+O 1

101-55-3 4-Bromophenyl phenyl ether 1 0 U UG/L 6.67E+00

59-50-7 4-Chloro-3-methylphenol 10 U UG/L 3.33E+01

10647-8 4-Chloroaniline 20 U UG/L 8.89E-03

7005-72-3 4-Chlorophenyl phenyl ether 10 U UGIL 2.17E-0 1

O 106-44-5 4-Methylphenol 10 U UG/L 4.44E-03

100-01-6 4-Nitroaniline 50 U UGIL 1.08E-03

100-02-7 4-Nitrophenol 50 U UG/L 6.04E-0 I

83-32-9 Acenaphthenc 10 U UG/L 5.88E-01

208-96-8 Acenaphthylene 10 U UG/L 1.50E-02

120-12-7 Anthracene 10 U UG/L 1.67E+00

56-55-3 Benzo(a)anthracene 10 U UG/L 3.70E+02

50-32-8 Benzo(a)pyrene 10 U UG/L 7.14E402

205-99-2 Benzo(b)fluoranthene 10 U UG/L 1.79E+03

191-24-2 Benzo(g,h,i)perylene 10 U UG/L 1.31 E+00

207-08-9 Benzo(k)fluoranthene 10 U UG/L 1.79E+03

111-91-1 bis(2-Chloroethoxy)methane 10 U UG/L 1.56E-03

111-444 bis(2-Chlorocthyl) ether 10 U UG/L 4.20E-03

108-60-1 bis(2-Chloroisopropyl) ether 10 U UG/I

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 10 U UG/L 3+33E+00

85-68-7 Butyl benzyl phthalate 10 U UG/L 5.26E-01

86-74-8 Carbazole 10 U UG/L 1.12E-02

218-01-9 Chrysene 10 U UG/L 6.25 E-0 I

84-74-2 Di-n-butyl phthalate 10 U UGIL 1.06E+00

117-84-0 Di-n-octyl phthalate 10 U UG/L 1.41E-02

53-70-3 Dibenz(ah)anthracene 10 U UG/L 6.25E+03

132-64-9 Dibenzofuran 10 U UG/L 2.70E+00

84-66-2 Diethyl phthalate 10 U UG/L 4.76E-02

131-11-3 Dimethyl phthalate 10 U UG/L 3.03E-02

O 206-44-0 Fluoranthene 10 U UGIL 1.23E+00

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

J = Estimated U = Nondetect
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TABLE 26-11
ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as
CAS Number Chemical (Surface Max Reporting Qualifier Units Hazard Quotient Potential

Water) Limit (RL) _(IQ) Bioaccumulator

86-73-7 Fluorene 10 U UG/L 2.56E+00

118-74-1 Hexachlorobenzene 10 U UG/L 2.72E+00

87-68-3 Hexachlorobutadiene 10 U UG/L 1.08E+01

77-47-4 ilexachlorocyclopentadiene 10 U UG/L 1.43E+02

67-72-1 Hexachloroethane 10 U UC/L 1.02E+00

193-39-5 lndeno(1,2,3-c,d)pyrene 10 U UG/L 2.32E+00

78-59-1 Isophorone 10 U UG/L 8.55E-03

621-64-7 N-Nitroso-di-n-propylamrine 10 U UG/L

86-30-6 N-Nitrosodiphenylamine 10 U UG/L 1.71E-01

91-20-3 Naphthalene 10 U UG/L 8.33E-01

87-86-5 Pentachlorophenol 50 U UG/L 3.33E+00

85-01-8 Phenanthrene 10 U UG/L 1.59E+00

108-95-2 Phenol 10 10 U UG/L. 1.OOE-01

129-00-0 Pyrene 10 U UG/L 1.64E-01

Explosives

99-35-4 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 1.25E-02

121-14-2 2,4-Dinitrotoluene 0.25 U UG/L 1.09E-03

606-20-2 2,6-Dinitrotoluene 0.5 U UG/L I.19E-02

35572-78-2 2-Amino-4,6-Dinitrotoluene 0.5 U UG/L 2.SOE-02

88-72-2 2-Nitrotoluene (ONT) 0.5 U UG/L 6.85E-05

99-08-1 3-Nitrotoluene 0.5 UJ 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 1.52E-03

98-95-3 Nitrobenzene 0.25 UJ UG/L 9.26E-04

121-82-4 RDX 0.5 U UC/L 2.63E-03

479-45-8 Tetryl 0.75 U UG/L

Metals

7429-90-5 Alum inu 200 55500 UG/L :68,+ 02

7440-36-0 Antimony 6 6 U UG/L 2.00E-01

7440-38-2 Arsenic 10 18.3 UG/L 9.63E-02

7440-39-3 Barium 22.7 261 UG/L 5.22E-02

744041-7 Beryllium 5 16.5 UGIL .. -t01

7440 42-8 Boron 100 U UG/L 1.OOE-01

744043-9 Cadmium 5 33.9 UG/L iA.8T OlT 8TO _

7440-70-2 Calcium 7197 76700 UG/L 6.61 E-0 1

7440-47-3 Chromium 10 29.1 UG/L 1.41 E-0 1

744048-4 Cobalt. 50 278 UG L.......

7440-50-8 C.pper... ...5 .. ... 10 40.1 UG/L. '
7439-89-6 1ori .i2- 100 346000 UG/L

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

1 = Estimated U = Nondetect
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TABLE 26-11
ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as

CAS Number Chemical (Surface Max Reporting Qualifier Units Hazard Quotient Potential

Water) Limit (RL) (HQ) Bloaccumulator

7439-92-1 Lead 2 48.4 UG/L Z4IgtOO

7439-95-4 Magnesium 2534 64300 UG/L 7.84E-01

7439-96-5 Manganese50 UG/L .

7439-97-6 Mercury 0.2 0.073 J UG/L 5.62E-02 YES

7440-02-0 Nickel 10 425 UG/L 4.25E-01

2023695 Potassium 1613 5070 UG/L 9.57E-02

778249-2 Selenium 2.7 7.6 UGIL 7.60E-03 "YES

7440-22-4 Silver 10 10 U UG/L 2.OOE+00

7440-23-5 Sodium 3169 27500 UG/L 4.04E-02

7440-28-0 Thallium 10 10 U UG/L 2.50E+00

7440-62-2 Vanadium: 50 76.8 UG/L i L4.Q$E+0Q

7440-66-6 Zinc , 20 2240 ... LUG/L

Other Parameters

ALK Alkalinity, Total (as CaCO3) 30.7 44.1 . MG/L _ _

7664-41-7 Nitrogen, Ammonia (as N) 0.26 0.28 MG/L

Nitrate+Nitrite Nitrogen, Nitrate-Nitrite 0.05 0.2 MG/LJ_

ND = Not Detected E = Outside of'Range UJ = Estimated Nondetect
3 = Estimated U Nondetect
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TABLE 26-12, AUS-0066
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical copc COPC COP'C COPC
(ysn) Rationale (ysn) Rationale (ysn) Rationale (ysn) Rationale

Volatile Organic Compounds

1,1,1-Tricbloroethane No C NA NA NA NA No A

1,1,2,2-Tetrachloroethane No C NA NA NA NA Uncertainty B

1,1,2-Trichloroethane No C NA NA NA NA Uncertainty B

1,1-Dichioroethane No C NA NA NA NA No A
1,1-Dichioroethene No C NA NA NA NA Uncertainty B~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..... ....

1 ,2-Dichloroethane (D)No C NA NA NA NA Uncertainty B

I1,2-Dichloroethcne (total) NA NA NA NA NA NA No A

1,2-Dichloropropane No C NA NA NA NA Uncertainty B

2-Butanone (MEK) No C NA NA NA NA No A

2-H-exanone No C NA NA NA NA No C

4-Methyl-2-pentanone (MIBK) No C NA NA NA NA No A

Acetone No C NA NA NA NA No A

Benzene No A NA NA NA NA Uncertainty B

Bromodichloromethane No C NA NA NA NA No A

Bromoform No C NA NA NA NA No A

Bromornethane No C NA NA NA NA No A

Carbon disulfide No C NA NA NA NA No A

Carbon tetrachloride No C NA NA NA NA Uncertainty B

Chlorobenzene No C NA NA NA NA No A

Cbloroethane No C NA NA NA NA No A

Chloroform No C NA NA NA NA No A

Chloromethane No C NA NA NA NA No A

cis-I,2-Dichiloroethene No C NA NA NA NA No A

cis-l,3-Dichloropropenc _______ No C NA NA NA NA No A

Dibromochloromethane No C NA NA NA NA No A

Ethylbenzene No A NA NA NA NA No A

Methylenc chloride No A NA NA NA NA Uncertainty B

N-I1lexane No C NA NA NA NA No A

Styrene No C NA NA NA NA No A

Tetrachloroethylene (PCE) No C NA NA NA NA Uncertainty B

Toluene No A NA NA NA NA No A

total Xylenes No A NA NA NA NA No A

trans-I1,2-Dichloroethiene No C NA NA NA NA No A

trans-1,3-Dichloropropene No C NA NA NA NA No A

Tricbloroethylene (TCE) No C NA NA NA NA Uncertainty B

Vinyl chloride No C NA NA NA NA Uncertainty B

Semivolatile Organic Compounds ______________ _____

1 ,2,4-Tricblorobenzene No C NA NA Uncertainty B Uncertainty B

I1.2-Dichlorobenzene No C NA NA No A No A

1,3-Dichilorobenzene No C NA NA No A No A

1 ,4-Dichlorobenzene No C NA NA Uncertainty B Uncertainty B

2,4,5Trichorophnol No C NA NA No A N 
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TABLE 26-12, AUS-0066
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE __

Su rface Water Groundwater Sediment Soil

Chemical corpc CP T-co -COPC
Rationale COC Rationale Rationale Rationale

(yes/no) (yes/no) ____ (es/no) (yes/no) ____

2,4,6-Ttichlorophenol No C NA NA Uncertainty B Uncertainty B

2,4-Dichlorophenol No C NA NA Uncertainty B Uncertainty B

2,4-Dimethylphenol No C NA NA Uncertainty B Uncertainty B

2,4-Dinitrophcnol No C NA NA Uncertainty B Uncertainty B

2-Chloronaphthalene No C NA NA No A No A

2-Chiorophenol No C NA NA Uncertainty B Uncertainty B

I -Methylnaphthalene NA NA NA NA NA NA NA NA
2-Methylnaphthalene No A NA NA No F No F~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.... .

2-Methylnphtnolen No C NA NA No A No A

2-Nitroaphnoln No C NA NA No A No A

2-Nitrophniln No C NA NA No A No A

3,3-Dichlorobenzidine No C NA NA Uncertainty B Uncertainty B

3-Nitroaniline No C NA NA No A No A

4,6-Dinitro-2-mnethylphenol No C NA NA No C No C

4-Bromophenyl phenyl ether No C NA NA No C No C

4-Chloro-3-methylphenol No C NA NA No A No A

4-Chioroaniline No C NA NA Uncertainty B Uncertainty B

4-Chiorophenyl phenyl ether No C NA NA No C No C. 4-Methylphenol No C NA NA No A No A
4-Nitroaniline No C NA NA No-- A No --- A

4-Nitrophniln No C NA NA No A No A

Acenaphthene ~~~ ~~ ~~~ ~~~~~No C NA j NA No A No A

Accnaphthylene No ANNANo A No4 A

Anthracene No A NA { NA No A No A

Benzo(a)anthracene Uncertainty B NA j NA YsE Uncertainty B

Benzo(a)pyrene Uncertainty B NA NA - No F Uncertainty B

Benzo(b)fluoranthene Uncertainty B NA NA .Yes'., E Uncertainty B

Benzo(g,h,i)perylene No A NA NA No F No A

Benzo(k)fluoranthene No C NA NA No F No A

bis(2-Chlorocthoxy)methane No C NA NA No C No C

bis(2-Chloroethyl) ether No C NA NA Uncertainty B Uncertainty B

bis(2-Chloroisopropyl) ether No C NA NA No A No A

bis(2-Fthylhexyl) phthalate No C NA NA No F No F

Butyl benzyl phthalate No C NA NA No A No A

Carbazole No C NA NA Uncertainty B Uncertainty B

Chrysene Uncertainty B NA NA No F No A
Di-n-butyl phthalate No C NA NA No~~~~~~~~~~~~~~~~~~~~~~~~~~--- A--No-A

Di-n-bctyl phthalate No C NA NA No A No A

Dibenz(a,h)anthraccne No C NA NA Uncertainty B Uncertainty B

Dibenzofuran No C NA NA No F No A

Diethyl phthalate No C NA NA No A No AO Dimethyl phthalate No C NA NA No A No A

Fluoranthene No A NA NA No F No A
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TABLE 26-12, AUS-0066
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) I ____ (yes/no) (yes/no) (yes/no) ____

Fluorene No A NA NA No A No A

Hexachiorobenzene No C NA NA Uncertainty B Uncertainty B

Hexachlorobutadiene No C NA NA Uncertainty B Uncertainty B

Hexachlorocyclopentadiene No C NA NA No A No A

Hexachloroethane No C NA NA Uncertainty B Uncertainty B

lndeno(l,2,,3-c,d)pyrene Uncertainty B NA NA No F No A

Isophorone No C NA NA Uncertainty B Uncertainty B

N-Nitroso-di-n-propylamine No C NA NA Uncertainty B Uncertainty B

N-Nitrosodiphenylarmine No C NA NA Uncertainty B Uncertainty B

Naphthalene No C NA NA No F No A

Pentachlorophenol No C NA NA Uncertainty B Uncertainty B
Phenanthrene No A.NA.NA.No.F No.F

Phenolhrn No A NA NA No A No A

Pyrenel No A NA NA No F No A

Metals and Inorganics ____ ____

Aluminum Uncertainty G NA NA No F No F

Antimony No C NA NA Uncertainty B Uncertainty B

Arsenic Uncertainty 0 NA NA t~sD YeD

Barium --- - No F NA NA EYs 1 e D

Beryllium _______Uncertainty 0 NA NA YeE1 No F

Boron No A NA NA No F No A

Cadmium Uncertainty 0 NA NA '> YcE E ~es
Calcium No H NA NA No H No H

Chromium UncertaintyT G NA NA EYsQ Ke D

Cobalt Uncertainty G NA NA No F No F

Copper Uncertainty 0 NA NA No F No F

Cyanide, Total NA NA NA NA NA NA NA NA

Iron "Ye 13 N A NA No F N o F

Lead Uncertainty G NA NA No F No F

Magnesium No H1 NA NA No H No H

Manganese -Ys E NA NA No F No F

Mercury YeD NA NA No F No F

Nickel - -No F NA NA - <Y E~ Dve 

Potassium No H NA NA No H No H

Selenium No F NA NA ylk~es.~ D K e s~- D

Silver Uncertainty B NA NA Uncertainty B No A

Sodium No H1 NA NA No H No H

Thallium No C NA NA No F No F

Vanadium Uncertainty 0 NA NA No F No F
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TABLE 26-12, AUS-0066

SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical corc cbpc . coc coPc
(yes/no) iRationale (yo) Rationale Rationale ( Rationale

(yes/no) _ _ _ _ (es/no) __ _ _ _ (yes/no) _ _ _ ( sno _ _ _ _ _

2,4,6-Tnnitrotoluene (TNT) No C NA NA No A No A

2,4-Dinitrotoluene No C NA NA Uncertainty B1 Uncertainty B

2,6-Dinitrotoluene No C NA NA Uncertainty B Uncertainty B

2-Amino-4,6-Dinitrotoluene No C NA NA No C No C

2-Nitrotoluene (ONT) No C NA NA No C No C

3-Nitrotoluene No C NA NA No A No A

4-Amino-2,6-Dinitrotoluene No C NA NA No C No C

4-Nitrotoluene (PNT) No C NA NA No A No A

HMX No C NA NA No A No A

Nitrobenzene_ No C NA NA Uncertainty B Uncertainty B

Nitroglycerin NA NA NA NA NA NA NA NA

Pentaerythritol tetranitrate (PETN) NA NA NA NA NA NA NA NA

Perchloric Acid NA NA NA NA NA NA NA NA

RDX No C NA NA No A No A

Tetryl No C NA NA No A No A

Other Parameters

Nitrogen, Nitrate-Nitrite Uncertainty G NA NA NA NA NA NA

Phosphorus, Total (as P) N N 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.

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 26-13, AUS-0066
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment | Soil
Chemical r COPEC
_____________________________ (yes/o)iCnale Rationale (ysIo Rationale(yeslno) _T(yes/no) I (yes/no)

Volatile Organic Compounds

1,1,1 -Trichloroethane No A NA NA No A
1,1,2,2-Tetrachloroetbane No A NA NA No.A

1,1 ,2-Tetrachloroethane No A NA NA No A

1,1,2-Trichloroethane No NA NA No . A..

1.1-Dich.oroethane No A NA NA No A

,1 J-Dichloroethene No A NA NA No A

1,2-Dichloroethane (EDC) No A NA NA No A

I ,2-Dichloroethene (total) NA NA NA NA No A

1,2-Dichloropropane No A NA NA No A

2-Butanone (MEK) No A NA NA No A

2-Hexanone No A NA NA No A

4-Methyl-2-pentanone (MIBK) No A NA NA No A

Acetone No A NA NA No A

Benzene No A NA NA No A

Bromodichloromethane No A NA NA No A

Bromoform No A NA NA No A

Bromomethane No A NA NA No A

Carbon disulfide Uncertainty B NA NA No A

Carbon tetrachloride No A NA NA No A

Chlorobenzene No A NA NA No A

Chloroethane No A NA NA No C

Chloroform No A NA NA No A

Chloroiethane No A NA NA No A

cis-l,2-Dicblorozthene No A NA NA No A

cis-l1,3-Dichloropropene Uncertainty B NA NA No A

Dibromochloromethane No A NA NA No A

Ethylbenzene No A NA NA No A

Methylene chloride No A NA NA No A

N-Chexane No C NA NA No C

Styrene No A NA NA No A

Tetrachloroethylene (PCE) No A NA NA No A

Toluene No A NA NA No A

total Xylenes No A NA NA No A

trans-1,2-Dichlorocthene No A NA NA No A

trans-e,3-Dichloropropene No A NA NA No A

Trichloroethylene (TCE) No A NA NA No A

Vinyl chloride No A NA NA No A

Semivolatile Organic Compounds _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

o,2,4-Trichlorobenzene No A _ No A No A

t ,2-Dichlorobenzene No A Uncertainty B No A

1,3-Dichlorobenzene No A No A No A

1,4-Dichlorobenzene No A Uncertainty B No A
2,4,5-Tichlorophenn No A Uncertainty B No A
2,4,5-Trichlo henol eUnc No f
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TABLE 26-13, AUS-0066
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical COPEC Rationale COPEC COPEC(yes/no) Rt__a__(y_/___ atinal (yes/no) Rationale

2,4,6-Trichlorophenol _, Uncertainty B Uncertainty B No A
2,4-Dichlorophenol No A . Uncertainty B No A
2,4-Dimethylphenol ,N, No A Uncertainty B Uncertainty B
2,4-Dinitrophenol Uncertainty B Uncertainty B No A
2-Chloronaphthalene No A No A Uncertainty B
2-Chlorophenol No A Uncertainty . Uncertainty B
I -Methylnaphthalene NA NA NA NA NA NA
2-Methylnaphthalcne ~No-AYs_-F' Yes
2-Methylphenol No A Uncertainty B N o A

2-Nitroaniline No A No A No A
2-Nitrophenol _ No A No A No A
3,3'-Dichlorobenzidine No A No A No A
3-Nitroaniline No A No A No A
4,6-Dinitro-2-methylphenol Uncertainty B Uncertainty B No C
4-Bromophenyl phenyl ether Uncertainty B No A No C
4-Chloro-3-methylphenol ., _ Uncertainty B Uncertainty B No A
4-Chloroaniline No A No A No A
4-Chlorophenyl phenyl ether No A No A No C
4-Methylphenol , _ ,_ No A No A No A

@4Ni Ntroaniline No A No A' No A
4-Nitrophenol_ No A Uncertainty B No .A
Acenaphthene No A Uncertainty B No A
Acenaphthylene No A Uncertainty B No A
Anthracene Uncertainty B Uncertainty B No A
Benzo(a)anthracene Uncertainty B 'Yes, ' No A
Benzo(a)pyrene ,_ ...... Uncertainty Yes : No A
Benzo(b)fluoranthene Uncertainty B Yes E No A
Benzo(g,h,i)perylene _ Uncertainty B Yes F No A
Benzo(k)fluoranthene Uncertainty B Yes No A
bis(2-Chloroethoxy)methane No A No A Uncertainty B
bis(2-Chloroethyl) ether No A No A No A
bis(2-Chloroisopropyl) ether No C No C No C
bis(2-Ethylhexyl) phthalate | Uncertainty B ,, Yes.* E _YesE 

Butyl benzyl phthalate No A No A Uncertainty B
Carbazole No A No A No C
Chrysene ____No A E e No A
Di-n-butyl phthalate Uncertainty B No A No A
Di-n-octyl phthalate No A No A No A
Dibenz(a,h)anthracene Uncertainty B Uncertainty B No A
Dibenzofuran Uncertainty B No; JYs i=, , N C
Diethyl phthalate No A Uncertainty B No A
Dimethyl phthalate _ No A No A No A

_ Fluoranthene _ Uncertainty B Y), ! r -es _ , . No A
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TABLE 26-13, AUS-0066
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)

Fluorene Uncertainty B Uncertainty B No A

Hexachlorobenzene Uncertainty B Uncertainty B No A

Hexachlorobutadiene Uncertainty B Uncertainty B UncertaintyB

Hexachiorocyclopentadiene Uncertainty B Uncertainty B No A

Hexachloroethane Uncertainty B Uncertainty B No A

Indeno(l ,2,3-c,d)pyrene Uncertainty B Y8K E No A

lsophorone No A No A No A

N-Nitroso-di-n-propylamine No C No C No A

N-Nitrosodiphenylamine No A No A No A

Naphthalene ______ No A No F No A

Pentachlorophenol Uncertainty B __ Uncertainty B No A

Phenanthrene Uncertainty B 4-eE' .E.~ej~j __

Phenol No A Uncertainty B No _ A

Pyrene No A Ye/BNo A

Metals and Inorganics ______

Aluminum 'YsE No F Uncertainty I

Antimony No A No A No A

Arsenic No F YeE No F

Barium No F Uncertainty 0 No Fa

Beryllium E Ys< -B- Uncertainty 0G - No FW

Boron No A Uncertainty G Uncertainty B

Cadmium Eys E$eiF No F

Calcium No F,H Uncertainty G,11 Uncertainty G3,1

Chromium NoF No FY < D

Cobalt E NoB

Copper E No F__No F

Cyanide, Total NA__NANA _NANA NA

Iron B o 

Lead NFNoF

Magnesium No F,H Uncertainty G,H1 Uncertainty G,11

Manganese E___ _No ____F _ D

Mercury D________ ______ U- eK D tYsK D

Nickel NF aoc., itnusaiiENoF

Potassium NoF,H Uncertainty G,lH Uncertainty G,11

Selenium E Uncertainty 0 D~s 

Silver Uncertainty B Uncertainty B No A

Sodium NoF,H__ Uncertainty 0,11 Uncertainty (G,H

Thallium Uncertainty B Uncertainty G No F

Vanadium Uncertainty 0 No F

Zinc E__ _ _ _ _ _ _ _ _ ~ c IBN 

Explosives

I1,3,5-Trinitrobenzene NoAUncertainty_ _. B N 

I1,3-Dinitrobenzene NoA, Uncertainty BNoA -
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TABLE 26-13, AUS-0066
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SIS CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical COPEC COoptl6~ c

Chemical CP Rationale COPEC Rationale (yes/no) Rationale
_ __ ~~~~~~~(yes/no) (yes/no) (yes/no)____ .______

2,4,6-Trinitrotoluene (TNT) No A Uncertainty B No A

2,4-Dinitrotoluene No A No A No A

2,6-Dinitrotoluene No A Uncertainty B Uncertainty B

2-Amino-4,6-Dinitrotoluene No A No C No A

2-Nitrotoluene (ONT) No A No A No C

3-Nitrotoluene No A No A No C

4-Amino-2,6-Dinitrotoluene No A No C No C

4-Nitrotoluene (PNT) No A No A No C

HMX No A Uncertainty B No A

Nitrobenzene No A No A 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 Uncertainty B No A

Tetryl No C No C 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.

H - Chemical was detected, but it is an essential nutrient.

I - If pHc5.5, Aluminum is a COPEC, otherwise it is not.

J - Chemical was classified as a COPEC based on USEPA 1998 data but was not a COPEC based on SI data.

NA - Not Analyzed or not applicable.
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TABLE 26-14
AUS-0066 - FORMER EMMA OU SITE COC-14

CHEMICALS DETECTED ABOVE SCREENING CRITERIA AND ABOVE REFUGE BACKROUND
(WHERE APPLICABLE)

ADDITIONAL AND UNCHARACTERIZED SITES OU SI

Chemical Drum' Soil Sediment round Surface

SVOCs _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2-Methylnaphthalene _. E E NA

Benzo(a)anthracene _ H,E NA

Benzo(a)pyrene E NA

Benzo(b)fluoranthene H,E NA

Benzo(gh,i)perylene _ E NA

Benzo(k)fluoranthene . E NA

bis(2-Ethylhexyl)phthalate (DEHP) E_ E E NA

Chrysene E NA

Dibenzofuran E NA

Fluoranthene E NA

Indeno( 1 ,2,3-c,d)pyrene . _ E NA

Phenanthrene E E NA

Pyrene _______. _.___ E NA I

Metals

Aluminum ___ _ _ NA E

Arsenic E NA

Barium H NA

Beryllium _ H NA E
Cadmium H H,E NA E
Chromium . H NA

Cobalt E NA E

Copper _ __ NA E
Iron E _ NA H,E
Lead NA E

Manganese _ NA HE

Nickel H,E NA

Selenium NA E
Vanadium NA E
Zinc E NA H,E

Key:

1 Drums were not present at this site.
NA = not analyzed

H = human health screening criteria exceeded
E = ecological screening criteria exceeded

S
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SECTIONTWENTY-SEVEN AUS-0067 - COC Area

See the beginning of Section 22 for a general discussion of the Crab Orchard Cemetery (COC)
Area and the Additional and Uncharacterized Sites Operable Unit (AUS OU) sites in that area.
Figure 22-1 shows all eight AUS OU sites in the COC Area. AUS-0067 is located on an
unnamed roadway that parallels Wolf Creek Road, and lies exactly one mile to the west of Wolf
Creek Road. AUS-0067 is on the east side of the unnamed road, about 0.3 miles north of the
COC Area Road. (Figure 22-1).

AUS-0067 was included in the AUS OU primarily because of suspect fencing and signage.

AUS Original Site Designations

AUS-0067 is one of the original AUS OU sites designated in 1997-1999 by the United States
Fish & Wildlife Service (USFWS).

27.1 HISTORIC SEARCH INFORMATION

27.1.1 Site Description

AUS-0067 was originally described as "fence with contaminated area (sign) northwest of COC-
6."

27.1.2 Operational History and Waste Characteristics

There have been no known industrial lessees of this property.

The location in the COC Area, the signage, and the fencing suggest that this may have been a site
used by the Army for detonation of ordnance during and/or after World War II (see introductory
text in Section 22).

27.1.3 AUS-0067 Previous Sampling Results

There have been no previous investigations at this site.

27.1.4 Observations During Site Visit

The site slopes gently to the west and to the north and it is lightly wooded with some ground
vegetation. A collapsed foundation, a cistern, some construction debris and some soil mounds
were observed at the site (Figure 27-1).

27.1.5 Recommendations Based on Preliminary Assessment

AUS-0067 was included in the Site Investigation (SI) since this area was marked as a
"Contaminated Area" and has not been previously investigated.

URs his Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001 27-1



SECTIONTWENTY-SEVEN AUS-0067 - CIC Area

27.2 SITE INVESTIGATION INFORMATION

S URS conducted a Site Investigation at AUS-0067 on May 8, 2000. The rationale for sample
locations, media, and analytes is presented in the Field Sampling Plan (FSP)l for the AUS OU
Preliminary Assessment/Site Investigation (PA/SI). AUS OU SI sample locations are shown on
Figure 27-1. Survey coordinates for all sample locations in AUS-0067 are listed in Table 27-1.
Table 27-2 lists the sample locations and the matrix sampled at that location. All samples are
soil samples unless otherwise noted.

27.2.1 Field Investigation

Sampling was done in accordance with the FSP, except as noted. Two soil samples and a cistern
water sample were collected. Sample 0067-001 was from a soil mound. Sample 0067-003 (soil)
was taken in a depressed area containing pieces of foundation and brick. Sample 0067-002
(cistern water) was collected from an abandoned cistern. It is possible that materials may have
been dumped into the cistern, since there appears to be other debris in this area.

27.2.2 Field Results

27.2.2.1 Site Conditions

27.2.21 Geologic Conditions

There were no test pits or monitoring wells installed at AUS-0067. Soil collected from the hand
* auger borings, which extended to 2 feet (ft), was described as silty clay fill.

27.2.2.2 Hydrogeologic Conditions

No hydrogeological information is available for this site.

27.2.2.3 Hydrologic Conditions

The general slope of the site is to the west. There were no ponded areas or ditches observed at
this site during the site reconnaissance in 1999.

27.2.2.2 Chemical Results

The sample analytical results are summarized in the following tables:

* Table 27-3 - soil samples results, and
* Table 27-4 - cistern water results.

These tables list all the chemicals detected in AUS-0067 during this investigation, along with the
frequency and range of detections. Tabulated results of all analyses are included in the Quality
Control Summary Report. All results are shown in Figure 27-1.

' 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 Sunerfund

Site. Marion, Illinois (Williamson County), prepared by URS Corporation.

U R S- rhis Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 27-2



SEeTIONTWENTY-SEVEN AUS-0067 - Co Area

27.3 SCREENING RISK ASSESSMENT

* Results of the screening are presented in Tables 27-5 through 27-7 as follows:

* Table 27-5--human health risk screening for soils,
* Table 27-6--human health risk screening for cistern water, and
* Table 27-7--ecological risk screening for soils.

Each table lists the maximum detected concentration for each constituent analyzed at AUS-0067.
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/COPCs not shaded
in the table are those inorganic constituents that exceeded the screening criteria but were detected
at levels below Refuge background.

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

* In Figure 27-1 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 27-8 (human health risk) and 27-9 (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 27-8) and COPECs (Table 27-9) are shaded in the tables.

0
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SECTIONTWENTY-SEVEN AUS-0067 - COG area

27.3.1 Human Health Risk

27.3.1.1 Soil

Human health screening results for soil and sediment samples are presented in Tables 27-5. For
carcinogens, a cancer risk was calculated using the United States Environmental Protection
Agency (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.

27.3.1.2 Cistern Water

Human health screening results for the cistern water sample are presented in Table 27-6. The
maximum were screened against maximum contaminant levels (MCLs), Illinois Class I
groundwater standards, and USEPA Region 9 tap water PRGs.

27.3.2 Ecological Risk

27.3.2.1 Soil

Ecological screening results for soil samples are presented in Table 27-7. Soil screening
concentrations for direct exposures were developed using toxicity reference values (TRVs)
derived from several sources, including the following:

* USEPA (2000)2
* Environment Canada (1995)3
* Talmage et al. (1999)4
* Efroymson et al. (1 997a, 1 997b)5

* CCME (1999)6

2 USEPA. 2000. Ecological Soil Screening Level Guidance (Draft). USEPA Office of Emergency and Remedial
Response, Washington, DC.
' 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.
4 Talmage, S.S., D.M. Opresko, C.J. Maxwell, C.J.E Welsh, F. M. Cretella, P.H. Reno, and F. B. Daniel. 1999.
Nitroaromatic Munition Compounds: Environmental Effects and Screening Values. Rev Environ. Contam. Toxicol
161:1-156.
5 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 II. 1997b. Toxicological Benchmarks for Contaminants of Potential
Concernfor Effects on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision. Oak Ridge National
Laboratory, Oak Ridge, Tennessee. ES/ER/TM-126/R2.
6 Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.

U PS rhis Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001, 27-4
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MTMHSPE (1994)7
. 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.w), 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)8 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 K,, 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.

27.4 SCIENTIFIC MANAGEMENT DECISION POINT

A Remedial Investigation (RI) is recommended for Site AUS-0067, 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 necessarily be retained as COPCs/COPECs for further
evaluation. These are the constituents coded with "'D on the COPC list, Table 27-8; and on the
COPEC list, Table 27-9. COPCs in this category include antimony, chromium, and selenium in
soil. COPECs coded with "D" on Table 27-9 include chromium, manganese, and selenium in
soil. These chemicals may later be included in the RI for other reasons, 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 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 27-10.

Note that 2,6-dinitrotoluene exceeded groundwater screening criteria in the cistern water sample
taken at the site. 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.

7 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.
8 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 his Final PA/ST Report is identical to the "Draft-Final" Report issued in September 2001. 27-5



SECTIONTWENTY-SEVEN AUS-0067 - COC Area
TABLE 27-1

SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-0067
Sample Ground Surface Top of Casing

Location Northing Easting Elevation Elevation Comments
0067-001 379255.1 769114.4 436.83 NA
0067-002 379249.1 769160.5 438.42 NA
0067-003 379200.8 769140.8 437.50 NA

Sheet I of 1
NA = Not Applicable

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



SECTIONTWENTY-SEVEN AUS-0067 - CO Area
TABLE 27-2

MATRICES SAMPLED AT EACH SAMPLE LOCATION AT AUS-0067

Soil Cistern Water

AUS-0067-00 1 AUS-0067-002'

AUS-0067-003

Sheet 1 of I
This sample was originally designated as groundwater ("GW"), but is actually a cistern

water sample.

U PS hisEFinal PA/SI Report is identical to the "Draft-Final" Report issued in September 2001.
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TABLE 27-3
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections | Range of Detections

Setmivolatile Organic Compounds
2-Methylnaphthalene 2/3 680 ug/kg to 950 ug/kg
Anthracene 2/3 43 ug/kg to 66 ug/kg
Benzo(a)Anthracene 2/3 _ 110 ug/kg to 200 ug/kg
Benzo(a)Pyrene 2/3 73 ug/kg to 130 ug/kg
Benzo(b)Fluoranthene 2/3 76 ug/kg to 180 ug/kg
Bis(2-Ethylhexyl) Phthalate 2/3 59 ug/kg to 200 ug/kg
Carbazole 1/3 57 ug/kg
Chrysene 2/3 98 ug/kg to 210 ug/kg
Dibenzofuran 2/3 260 ug/kg to 360 ug/kg
Fluoranthene 2/3 110 ug/kg to 240 ug/kg
Naphthalene 2/3 220 ug/kg to 360 ug/kg
Phenanthrene 2/3 5 1 0 ug/kg to 770 ug/kg
Pyrene 2/3 160 ug/kg to 310 ug/kg
Explosives
Tetryl ] 1/3 13,100 ug/kg
Metals
Aluminum 3/3 12,900 mg/kg to 17,100 mg/kg
Antimony 3/3 0.54 mg/kg to 0.76 mg/kg
Arsenic 3/3 10 mg/kg to 14.2 mg/kg
Barium 3/3 109 mg/kg to 274 mg/kg
Beryllium 3/3 0.57 mg/kg to I mg/kg
Boron 3/3 2.1 mg/kg to 7.2 mg/kg
Cadmium 2/3 0.77 mg/kg to 1.5 mg/kg
Calcium 3/3 1,230 mg/kg to 2,290 mg/kg
Chromium, Total 3/3 20 mg/kg to 22.2 mg/kg
Cobalt 3/3 9.6 mg/kg to 14 mg/kg
Copper 3/3 16.8 mg/kg to 36.1 mg/kg
Iron 3/3 24,000 mg/kg to 35,100 mg/kg
Lead 3/3 26.8 mg/kg 227 mg/kg
Magnesium 3/3 1,650 mg/kg to 2,930 mg/kg
Manganese 3/3 553 mg/kg to 1,880 mg/kg
Mercury 3/3 0.044 mg/kg to 0.12 mg/kg
Nickel 3/3 16.6 mg/kg to 22.9 mg/kg
Potassium 3/3 1,220 mg/kg to 1,630 mg/kg
Selenium 3/3 0.42 mg/kg to 0.89 mg/kg
Sodium 3/3 56.4 mg/kg to 76.2 mg/kg

Sheet I of 2
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TABLE 27-3
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections Range of Detections

Vanadium 3/3 37.5 mg/kg to 39.3 mg/kg
Zinc 3/3 75.3 mg/kg to 355 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: MMF 7/23/01
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TABLE 27-4
CISTERN WATER SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections Range of Detections

Explosives
2,6-Dinitrotoluene 1/1 6.5 ug/L
Metals
Aluminum 1/1 356 ug/L
Barium 1/1 35 ug/L
Boron 1/1 64.5 ug/L
Calcium 1/1 28,500 ug/L
Copper 1/1 3A4 ug/L
Iron 1/1 648 ug/L
Lead 1/1 2.2 ug/L
Magnesium 1/1 1,790 ug/L
Manganese 1/1 132 ug/L
Nickel 1/1 2.6 ug/L
Potassium 1/1 6,570 ug/L
Sodium 1/1 1,310 ug/L
Zinc 1/1 30.1 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 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: MMF 7/23/01

U RS his Final PA/Si Report is identical to the "Draft-Final" Report issued in September 2001.



TABLE 27-5 0
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL NWIDLIFE REFUGE

Max Result or B~~~ato o Mx ased on iskP Hazard Quotient (HQ) Ratio of Max Concentration
CAS Number Chemical ~~~~~~Max Reputortn Qulfe Uis Concentration (or Raegion 9nustrial Based on USEPA Region 9 (or Max RL) to Migration 

C SNumber |Chemical Max Reporting Qualifier tnits Mx L)to | Region9Industrial ) t Industrial Soil PRG for Groundwater Criteria
Limit (RL) Background (SOIL) Soil PRG for Toxins (DAF-1)

Carcinogens

Volatile Organic Compounds

71-55-6 1,1,I-Tnchloroethane 6 U UG/KG 1.80E-06 6.00E-02

79-34-5 1,1 ,2,2-Tetrachloroethane 6 U UG/KG 6.68E-09 1.54E-06 3.09E+01

79-00-5 1,I,2-Trichloroethane 6 U UGIKG 3.16E-09 3.94E-05 6.67E+00

75-34-3 1, I-Dichloroethane 6 U UG/KG 2.91 E-06 6.00E-03

75-35-4 1,1-Dichloroethene 6 U UG/KG 5.05E-08 8.91 E-05 2.00EOE0

107-06-2 1,2-Dichloroethane (EDC) 6 U UGIKG 7.85E-09 1.70E-04 6.00E+00

540-59-0 1,2-Dichloroethene (total) 6 U UG/KG 4.07E-05 3.00OE-OI

78-87-5 1,2-Dichloropropane 6 U UG!KG 7.81 E-09 2.82E-04 6.001E300

78-93-3 2-Butanone (MEK) II U UG/KG 3.97E-07

591-78-6 2-Hexanone 11 U UG/KG

108-10-1 4-Methyl-2-pentanone (MIBK) 11 U UG/KG 3.81E-06

67-64-1 Acetone 19 U UGIKG 3.05E-06 2.38E-02

71-43-2 Beezene 6 U UG/KG 4.10E-09 2.48E-04 3.OOE+00

75-27-4 Bromodichloromethane 6 U UG/KG 2.551E-09 5.751E-06 2.00E-01

75-25-2 Bromoform 6 U UG/KG 1.92E-1-1 3.41 E-07 1.50E-01

74-83-9 Bromomethane 6 U UG/KG 4.57E-04 6.00OE-Ol

75-15-0 Carbon disulfide 6 U UG/KG 4.96E-06 3.00E-03

56-23-5 Carbon tetrachlonde 6 U UG/KG 1.13E-08 8.58E-04 2.OOE+00

108-90-7 Chlorobenzene 6 U UIKG 1.11 E-05 8.57E-02

75-00-3 Chloroethane 6 U UG/KG 9.22E-10 3.181E-07

67-66-3 Chloroform 6 U UG/KG 1.15E-08 4.66E-03 2.00OE-01

74-87-3 Chloromethane 6 U IJ/KG 2.251E-09

156-59-2 cis-1 ,2-Dichloroethene 6 U UG/KG 4.07E-05 3.00E-O 

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
JE= stimated U =Nondetecc

Pa gc I of 12



TABLE 27-5
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORICHI[Altl) N ATIONAL WILDLIFE REFUG(.E

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 ~~~~~~Region 9 Industrial
Limit (RL) Max RL) to Soil PRG for ~~Industrial Soil PRG for Groundwater CriteriaCAtS Number Chemical Max Rprtin Qulalifier U~nits Max RL) to Soil PRG for Toxins GonwtrCiei

Limit (RU ~~~~~~Background (SOIL) Carcinogens Tois(DAF-1)

10061-01-5 cis-1,3-Dichloropropene 6 U UG/KG 3.37E-08 I.36E-04

124-4S-1 Dibromochloromethane 6 U UGfKG 2.26E-09 3.77E-06 3.00E-0 1

100-41-4 Ethylbenzene 6 U WG/KG 1.00E-06 8.57E-03

75-09-2 Methylene chloride 6 U UG/KG 2.92E-10 6.14E-07 6.00E+00

110-54-3 N-Hexane 6 U UO/KG 1.49E-05

100-42-5 Styrene 6 U UG/KG 2.94E-07 3.OOE-02

127-18-4 Tetrachloroethylene (PCE) 6 U UG/KG 3.21 E-10 3.52E-06 2.OOE+00

108-88-3 Toluene 6 U UCOKG 3.02E-06 1 .00E-02

1330-20-7 total Xylenes 6 U UG/KG 1.35E-06 6.00E-04

156-60-5 trans- 1,2-Dichloroethene 6 U UG/KG 2.80E-05 2.00E-01

10061-02-6 trans-I ,3-Dichloropropene 6 U UG/KG 3.37E-08 1.36E-04

79-01-6 Trichloroethylene (TCE) 6 U UG/KG 9.81 E- I 0 7.59E-05 2001H4'00

75-014 Vinyl chloride 6 U UG/KG 1.23E-07 8.57E+00

Semivolatile Organic Compounds

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

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

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

106-46-7 1A4-Dichlorobenzene 510 U UC/KG 6.27E-08 2.65E-04 5.1 OE+00

95-95-4 2,4,5-Trichlorophenol 2600 U UG/KG 2.95E-05 2.60E-0 1

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

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

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

51-28-5 2,4-Dinitrophenol 2600 U UG/KG 1.48E-03 2.60E+02

9 I-58-7 2-Chloronaphthalene 510 U UG/KG 1.87E-05

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

J = Estimated U = Nondetect
Page 2 of 12

0 0



TABLE 27-5
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

ADDITIONAL AND UNCIIARACTERIZED) SITES Ol
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

Max Result or ~~Concentration (or Bae nUEA Based on USEPA Region 9 (or Max RL) to Migration to

CAS Number Chemical Max Reporting Qualifier Units Region 9 Industrial Soil Pda
Lit mit t (R-L) ~Max RL) to Soil PRO for InutraSoxins (R o rudwaF-)itri

Limit QU.4p ~~~~Background (SOIL) Carcinogens Txn DF1

95-57-8 2-Chlorophenol 510 U UG/KG 2.1iE-03 2.55E+00

9 1-57-6 2-Methylnaphthalene 950 UG/KG I.75E-05 4.75E-03

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

88-74-4 2-Nitroaniline 2600 U UG/KG 5.17E-02

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

91-94-1 3,3-Dichlorobenzidine 510 U UG/KG 9.30E-08 1E70E+03

99-09-2 3-Nitroaniline 2600 U UG/K& 5.17E-02

534-52-1 4,6-Dinitro-2-mnethylphenol 2600 U UG/KG

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

59-50-7 4-Chloro-3-methylphenol 510 U UGIKG/ 1.16E-05

106-47-8 4-Chloroaniline 1000 U UD/KG 2.84E-04 3.33E+01

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

106-44-5 4-Methylpheniol 510 U UGIKG 1.1 6E-04

100-01-6 4-Nitroaniline 2600 U UG/KG 5.17E-02

100-02-7 4-Nitrophenol 2600 U UG/KG 3.69E-04

83-32-9 Acenaphthene 510 U UG/KG 1.33E-05 1.70E-02

208-96-8 Acenaphthylene 510 U UG/KG 9.41 E-06 2.55 E-03

120-12-7 Anthracene 66 J UG/KG 1.69E-07 1.10O-04

56-55-3 Benzo(a)anthracene --- - --- --- 200 J UG/KG 6.93E-08 2.50E+00

50-32-8 Benzo(a)pyrene 130 J UG/KO 4.50E-07 3.25E-01

205-99-2 Benzob)fluoranthene 180 J UG/KG 6.24E-08 9.OOE-01

19 1-24-2 Benzo(ghi)perylene 510 U G/KG 9.41 E-06 2.55E-03

207-08-9 Benzo(k)fluoranthene 510 U UG/KG 1.77E-08 2.55E-01

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

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J=Estirnated U=Nondetect
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TABLE 27-5

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

Max Result tor Concentration (or Based on USEPA Based on USEPA Region 9 (or Max RL) to Mligration to

CAS Number Chemical Max Reporting Qualifier Units Max R) to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria

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

I ~~~~~~~Carcinogens

111-44-4 bis(2-Chloroethyl) ether 510 U UG/KG 8.23E-07 2.55E+04

108-60-1 bis(2-Chloroisopropyl) ether 510 U UG/KG 6.31 E-08 1.20E-04

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 200 J UG/KG 1.14E-09 1 .14E-05

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

86-74-8 Carbazole 57 1 UG/KG 4.62E-10 190E+00

218-01-9 Chrysene 210 J UG/KG 7.28E-10 2.63E-02

84-74-2 Di-n-butyl phthalate 510 U UGIKG 5.79E-06 1.70E-03

117-84-0 Di-n-octyl phthalate 510 U UG/KG 2.89E-05 5.1 OE-05

53-70-3 Dibenz(a,htanthracene 510 U UG/KG 1.77E-06 6-38E+00

132-64-9 Diben2ofuran 360 1 UG/KG 7.11 E-05

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

131-11-3 Dimethyl phtlhalate 510 U UG/KG 5.79E-08

20644-0 Fluoranthene 240 J UGIKG 7.97E-06 1.20E-03

86-73-7 Fluorene 510 U UGIKG 1.54E-05 1.70E-02

118-74-1 Hexachlorobenzene 510 U UG/KG 3.31 E-07 7.24E-04 5.10E+00

87-68-3 Hexachlorobutadiene 510 U UG/K& 1.61E-08 2.89E-03 5.10E+00

77-47-4 Hexachlorocyclopentadiene 510 U UG/KG 8.65E-05 2.55E-02

67-72-1 Hexachloroethane 510 U UG/KG 2.89E-09 5.79E-04 2.55E+01

193-39-5 Indeno(1,2,3-cd)pyrene 510 U UG/KG 1.77E-07 7.29E-01

78-59-1 Isophorone 510 U UG/KG I.96E-10 2.89E-06 1.70E+01

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

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

91-20-3 Naphthalene 360 J UG/KG 1.91 E-03 9.OOE-02

87-86-5 Pentachlorophenol 2600 U UG/KG 2.34E-07 1 .82E-04 2.60E+03

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

J = Estimated U = Nondetect
Page 4 ol] 12

* S 



TABLE 27-5

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Mlax Result or BRatio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
CAS Number Chemical ~~~~~~~Max Repulortn Qulfe Uis Concentration (or Raegion 9nustrial Based on USEPA Region 9 (or Max RL) to Migration Io

CASNumber |Chemical Max ReportfinL Qualifier Unis Max RL) to Ieion 9 | Industrial Soil PRC for Groundwater Criteria
Limit (RlL) Background (SOIL) Soil PRG for Toxins (DAF-1)

Carcinogens

85-01-8 Phenanthrene 770 UG/KG 1.42E-05 3.85 E-03

108-95-2 Phenol 510 U UG/KG 9.65E-07 1.02E-01

129-00-0 Pyrene 310 J U&IKG 5.72E-06 1.55E-03

Explosives

99-35-4 1,3,5-Trinitrobenzene 380 U UG/KG 1.44E-05

99-65-0 1,3-Dinitrobenzene 380 U UGfKG 4.31 E-03

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

121-14-2 2,4-Dinitrotoluene 380 U UG/KG 2.16E-04 9.50E+03

606-20-2 2,6-Dinitrotoluene 510 U UG/KG 5.79E-04 E.701E+04

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

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

99-08-1 3-Nitrotoliuene 770 U UG/KG 3.79E-04

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

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

269141-0 HMX 770 U UG/KG 1.75E-05

98-95-3 Nitrobenzene 380 U UG/KG 3.32E-03

121-824 RDX 770 U UG/KG 3.43E-08 2.91 E-04

479-45-8 Tetryl 3100 UG/KG 3.522E-04

Metals
7429-90-5 Aluminum 17700 MG/KG 6.15E-01 1.0623-02

7440-36-0 Antimony 0.76 J MG/KG 9.16E-01 9.30E-04 2.53E+00

7440-38-2 Axtenie . K - c :! :; -> ; i --= --...... .. 14.2 MG/KG 105E+00 -06 . 3.23-02 |.42E+01

7440-39-3 Barium . . 274 | MG/KG 1.41 E+00 2.20E-03 3.43E+00

7440-41-7 Bflcrylliurn I MG/KG 1.32E+00 1 4.46E-1O 2.71 E-04 3.331E-01

ND = Not Detected E = Outside of Range UJ =Estimated Nondetect
J = [Fstimated U = Nondetect
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TABLE 27-5

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

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 rIL) togi n s Industrial Soil PRG for Groundwater Criteria

Limit (1R14 Background (SOIL) Carin R ogen ToinDAF-1)

7440-42-8 Boron 7.2 J MG/KG 1.36E+00 9.1 OE-05

7440-43-9 Cadmium 1.5 MG/KG 7.89E+00 5.02E-10 1.85E-03 3.75E+00

7440-70-2 Calcium 2290 MG/KG 9.17E-0 1

7440-47-3 Chromium 22.2 MG/KG 8.81 E-0 I 4.95E-08 1.1 I E+01

7440-484 Cobalt 14 MG/KG 6.45E-01 1.14E-04

7440-50-8 Copper 36.1 MG/KG 3.19 E+00 4.76E-04

7439-89-6 Iron 35100 MG/KG 1.8223+00 5.73E-02

7439-92-1 Lead 227 MG/KG 9.702+00

7439-95-4 Magnesium 2940 MG/KG 1.89E+00

7439-96-5 Manganese 1880 MGfKG 5.16E-01 5.83E-02

7439-97-6 Mercury 0.12 J MG/KG 2.00E+00

7440-02-0 Nickel . . 22.9 MG/KG 1.2 1E+00 5.60E-04 3.27E+00

2023695 Potassium 1630 MG/KG 2.61 E+00

778249-2 Selenium 0.89 MG/KG 3.80E-01 8.71 E-05 2.972+00

7440-224 Silver 1.5 U MG/KG 2.59E+00 1.47E-04 7.50E-01

7440-23-5 Sodium 76.2 J MG/KG 4.48E-0 I

7440-28-0 Thallium 0.49 J MG/KG 1.20E+00 3.42E-06

7440-62-2 Vanadium 41 MG/KG 8.69E-01 2.87E-03 1.37E-01

7440-66-6 Zinc 355 MG/KG 6.91E+00 5.80E-04 5.92E-01

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

J = Estimated U = Nondetect
Pc ci .LS 6oI' 2
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TABL*7-5
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WIlDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
NumberChemicalMax Reputorting Qualifr U(or Max RL) to IEPA (or Max RL) to [EPA (or Max RL) to EEPA Class

Limit (RL) IndustriaVCommercial Soil Construction Worker Soil Soil Component of
Ingestion Criteria Ingestion Criteria Groundwater Criteria

Volatile Organic Compounds

71-55-6 1,l,l-Trichloroethane 6 U UG/KG 3.00E-03

79-34-5 1,1,2,2-Tetrachloroetbane 6 U UG/KG

79-00-5 1, 1,2-Trichloroethane 6 U UG/KG 7.32E-07 7.322E-07 3.00E-01

75-34-3 1 ,l-Dichloroethane 6 U UGfKG 3.OOE-08 3.001E-08 2.61 E-04

75-35-4 1,1-Dichloroethene 6 U UG/KG 3.33E-07 3.33E-06 1.00E-01

107-06-2 1,2-Dichloroethane (EDC) 6 U UG/KG 9.52E-05 4.29E-06 3.00E-01

540-59-0 1,2-Dichloroethene (total) 6 U UG/KG 3.00E-07 3.00E-07 1.50E-02

78-87-5 1,2-Dichloropropane 6 U UG/K& 7.14E-05 3.33E-06 2.00E-01

78-93-3 2-Butanone (MEK) II U UG/KG

591-78-6 2-H1exanone 11 U UG/KG

108-10-} 4-Methyl-2-pentanone (MIBK) 11 U UG/KG

67-64-1 Acetone 19 U UG/KG 9.50E-08 9.50E-08 1.9IE1-03

71-43-2 Benzene 6 U UG/KG 3.00E-05 I 4OE-06 2.00E-0 1

75-27-4 Bromodichloromethane 6 U UG/KG 6.52E-05 3.00E-06 1.001E-02

75-25-2 BroMoform 6 U UG/KG 8.331E-06 3.75E-07 7.50E-03

74-83-9 Bromomethane 6 U UG/KG 2.07E-06 6.00E-06 3.OOE-02

75-15-0 Carbon disulfide 6 U UGIKG 3.OOE-08 3.00E-07 1.88E-04

56-23-5 Carbon tetrachlonde 6 U UG/KG 1.36E-04 1.46E-05 8.57E-02

108-90-7 Chlorobenzene 6 U DO/KG 1.466E-07 1.46E-06 6.001E-03

75-00-3 Chloroethane 6 U UG&KG

67-66-3 Chloroform 6 U UG/KG 6.381E-06 3. 00E-06 1.00E-02

74-87-3 Chlorornetbane 6 U UG/Kf

156-59-2 cis-1 ,2-Dichloroethene 6 U UG/KG 3.OOE-07 3.OOE-07 1.50E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
3 = Estimated U = Nondetect
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TABLE 27-5

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

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 I
CASumbeCheicalLimit RL) Quahfier Uni Industrial/Commercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

10061-01-5 cis-1,3-Dichloropropene 6 U UG/KG

124-48-1 Dibromochloromethane 6 U UG/KG 1.46E-07 1.46E-07 i .50E-02

100-414 Ethylbenzene 6 U UG/KG 3.00E-08 3.00E-07 4.62E-04

75-09-2 Methylene chloride 6 U UG/KG 7.89E-06 5.00E-07 3.OOE-01

110-54-3 N-Hexane 6 U UG/KG

100-42-5 Styrene 6 U UG/KG 1.46E-08 1.46E-07 L.50E-03

127-18-4 Tetrachloroethylene (PCE) 6 U UGIKG 5.451-05 2.50E-06 1.OOE-01

108-88-3 Toluene 6 U` UG/KG 1.46E-08 1.46E-08 5.00E-04

1330-20-7 total Xylenes 6 U UG/KG 6.00E-09 L .46E-08 4.00E-05

156-60-5 trans- ,2-Dichloroethene 6 U UGIKG 1.46E-07 1.46E-07 8.57E-03

10061-02-6 trans- 1,3-Dichloropropene 6 U UG/KG

79-01-6 Trichlcroethylene (TCE) 6 U UG/KG 1.15E-05 5.0013-06 1.00E-01

75-014 Vinyl chloride 6 U UG/KG 2.OOE-03 9.2313-05 6.00E-01

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 510 U UG/KG 2.55E-05 2.55E-04 1.02E-01

95-50-1 1 ,2-Dichlorobenzene 510 U UG/KG 2.83E-06 2.83E-05 3.OOE-02

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

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

95-954 2,4,5-Trichlorophenol 2600 U U&/KG 1.301E-05 1.30E-05 9.631E-03

88-06-2 2,4,6-Trichlorophenol 510 U DO/KG 9.81E-04 4.64E-05 2.551E+00

120-83-2 2,4-Dichlorophenol 510 U DO/KG 8.361E-05 8.36E-04 5.1 OE-0 1

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

51-28-5 2,4-Dinitrophenol 2600 U UG/KO 6.34E-04 6.34E-03 1.30E+01

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

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

I = Estimated U = Nondetect
Plage 8 ol 1 2



TABLE 27-5
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concenitratioi
Max Resuolt or (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class

Limit RL) I lndustrial/Commercial Soil Construction Worker Soil Soil Component of
Ingestion Criteria Ingestion Criteria Groundwater Criteria

95-57-8 2-Chlorophenol 510 U UG/K& 5.1 OE-05 5.10E-05 1.28E-O1

91-57-6 2-Methyinaphthalene 950 UG/KG 1.56E-05 1.56E-05 2.26E-04

9548-7 2-Methylphenol 510 U UG/KG 5.1 OE-06 5.10 E-06 3.40E-02

88-744 2-Nitroaniline 2600 U UG/KG

88-75-5 2-Nitrophenol 510 U UGfKG

91-94-1 3,3'-Dichlorobenzidine 510 U UGIKG 3.92E-02 1.82E-03 7.29E+O1

99-09-2 3-Nitroaniline 2600 U UG/KG

534-52-1 4,6-Dinitro-2-methylphenol 2600 U UG/KG

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

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

106-47-8 4-Chloroaniline 1000 U UG/KG 1.22E-04 1.22E-03 1.43E+00

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

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

100-01-6 4-Nitroaniline 2600 U UG/KG

100-02-7 4-Nitrophenol 2600 U UG/KG

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

208-96-8 Acenaphth ylene 510 U UG/KG 8.36E-06 8.36E-06 1.21E-04

120-12-7 Anthracene 66 1 UG/KG 1.08E-07 1.08E-07 5.50E-06

56-55-3 Benzota)anthracehle UG 200 UG/KG 2.500-02 1.18E03 1.00E-01

50-32-8 Benzo(a)pyrene 130 1 UG/KG 1.63E-01 7.650E-03 1.63E-02

205-99-2 Benzo(b)fluoranthene 180 J UG/KG 2.25E-02 1.06E-03 3.60E-02

191-24-2 Benzo(g,h,i)perylene 510 U UG/KG 8.36E-06 8.36E-06 1.21E-04

207-08-9 Benzo(k)fluoranthene 510 U lG/KG 6.54E-03 3.00E-04 1.04E-02

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

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Esti mated U = Nondetect
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TABLE 27-5

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

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 IEPA (or Max RL) to IEPA Classas
CASLNumberiChemicalM i (Re ) QuahfierIndustrial/Commercial Soil Construction Worker Soil Soil Component of
Limit (RL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

111-444 bis(2-Chloroethyl) ether 510 U UG/KG 1.02E-01 6.80E-03 1.28E+03

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

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 200 J UGIKG 4.88E-04 4.88E-05 5.56E-05

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

86-74-8 Carbazole 57 J UG/KG 197E-04 9. 19E-06 9.50E-02

21 8-01-9 Chrysene 210 J UG/KG 2.69E-04 1.24E-05 1.31 E-03

84-74-2 Di-n-butyl phthalate 510 U UG/KG 2.55E-06 2.55E-06 2.22E-04

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

53-70-3 Dibenz(a,h)anthracene 510 U UG/KG 6.38E-01 3.00E-02 2.55E-01

132-64-9 Dibenzofuran 360 3 UG/KG

84-66-2 Diethyl phthalate 510 U UG/KG 5. 1 OE-07 5. 1 OE-07 1.09E-03

131-11-3 Dimethyl phthalate 510 U UG/KG

206-44-0 Fluoranthene 240 J UG/KG 2.93E-06 2.93E-06 5.58E-05

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

118-74-1 Hexachlorobenzene 510 U UG/KG 1.28E-01 6.54E-03 2.f5E-01

87-68-3 Hexachlorobutadiene 510 U UG/KG

77-47-4 Hexachlorocyclopentadiene 510 U UG/KG 3.64E-05 3.64E-05 1.28E-03

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

193-39-5 Indeno(l,2,3-c,d)pyrene 510 U UG/KG 6.38E-02 3.00-E03 3.64E-02

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

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

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

91-20-3 Naphthalene 360 . UG/KG 4.39E-06 4.390E-05 4.290E-03

87-86-5 Pentachloropherol 2600 U UG/KG 1.08B-01 5.00E-03 8.67E+01

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

J = Estimated U = Nondetect
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TABLE 27-5

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

ADDITIONAL AND UNCIIAIRACTERIZEI) 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
Cmax .Re t Industrial/Commercial Soil Construction Worker Soil Soil Component of
Limit lItLA Ingestion Criteria Ingestion Criteria Groundwater Criteria

85-01-8 Phenanthrene 770 UG/KG 1.26E-05 1.26E-05 1.83E-04

108-95-2 Phenol 510 U UG/KG 5.10E-07 4.25E-06 5. I OE-03

129-00-0 Pyrene 310 J UGIKG 5.08E-06 5.0SE-06 7.38E-05

Explosives
99-354 1 ,3,5-Thinitrobenzene 380 U UG/KG

99-65-0 1,3-Dinitrobenzene 380 U UG/KG

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

121-14-2 2,4-Dinitrotoluene 380 U UGfKG 4.52E-02 2.11 E-03 4.75E+02

606-20-2 2,6-Dinitrotoluene 510 U UG/KG 6.07E-02 2.83E-03 7.29E+02

35572-78-2 2-Amino-4,6-Dinitrotoluene 770 U UGIKG

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

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

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

99-99-0 4-Nitrotoluene (PNT) 770 U UG/KG

2691-41-0 HMX 770 U UG/KG

98-95-3 Nitrobenzene 380 U UG/KG 3.80E-04 3.80E-04 3.80E+00

121-824 RDX 770 U UG/KG

479-45-8 Tetryl 3100 UG/KG

Metals
7429-90-5 Aluminum 17700 MG/KG

7440-36-0 Antimony 0.76 3 MG/KG 9.27E-04 9.27E-03 l.52E-01

7440-38-2 Arsenic ::14.2 MGKG £473E+0 2.33E-01 5.07E-01

7440-39-3 Barium 7 274 MG/KG 1.96E-03 1.96E-02 2.28E-OI

7440W41-7 Beryllium 1 MG/KG I.OOEE+00 3.45E-02 1.52E-01

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

J P st isjiated Ii = Nondiletl



TABLE 27-5
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

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 Numnber Chemnical Max Reporting Qualifier Units (or Max RL) to JEPA (or Max RL) to IEPA (or Max RL) to IEPA ClassCAS Number Chemical Max eporting Qualifier Units Industrial/Commercial. Soil Construction Worker Soil Soil Component of
Limit (IRL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

7440-42-8 Boron 7.2 J MG/KG 4.OOE-05 4.OOE-04

7440-43-9 Cadmium 1.5 MG/KG 7.50E-04 7.50E-03 4.05E-0O

7440-70-2 Calcium 2290 MG/K.G

7440-47-3 Chromium 22.2 MG/KG 2-22E-03 5.41E-03 7.93E-01

744048-4 Cobalt 14 MG/KG I.17E-04 l.17E-03

7440-50-8 Copper 36.1 MG/KG 4.40E-04 4.40E-03 3.28E-03

7439-89-6 Iron 35100 MG/KG

7439-92-1 Lead 227 MG/KG 5.68E-01 5.68E-01

7439-95-4 Magnesium 2940 MG/KG

7439-96-5 Manganese 1880 MG/KG 1.96E-02 1.96E-01

7439-97-6 Mercury 0.12 J MG/KG 1.9713-04 1.971E-03 8.00E-OI

7440-02-0 Nickel 22.9 MG/KG 5.59E-04 5.59E-03 3.01 E-01

2023695 Potassium 1630 MG/KG

7782-49-2 Selenium 0.89 MG/KG 8.90E-05 8.90E-04 3.71 E-0 1

7440-224 Silver 1.5 U MG/KG 1.50E-04 I.50E-03 1.001E+00

7440-23-5 Sodium 76.2 J MG/KG

7440-28-0 Thallium 0.49 J MG/KG 3.06E-03 3.06E-03 2.04E-O 1

7440-62-2 Vanadium 41 MG/KG 2.93E-03 2.93E-02 4.18E-02

7440-66-6 Zinc 355 MG/KG 5.821E-04 5.821E-03 9.86E-02

ND = Not Detected E = Outside of Range U = Estimated Nondetect
3 = Estimated U = Nondetect

Page 12 of 12
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TABLE 27-6

HUMAN HEALTH SCREENING OF CISTERN WATER RESULTS FROM AUS-0067

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

CAS Number Chemical Max Reporting Qualifier Units Region 9 PRG for USEPA Region 9 PRG (or Max RL) to UESEPA
Limit (RL) Carcinogens for Toxins Groundwater Standard

(Tap Water) (Tap Water)

Volatile Organic Compounds

71-55-6 1,1lI-Trichloroethane I U UO/L i.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 I,1,2-Trichloroethane I U UG/L 5.01E-06 4.11E-02 2.OOE-01

75-34-3 I,I-Dichloroethane I U UGIL 1.23E-03

75-35-4 I,I-Dichloroethene 1 U UG/L 2.19E-05 1.83E-02 1.43E-01

107-06-2 1,2-Dichloroethane (EDC) I U UG/L 8.12E-06 9.88E-02 2.OOE-O1

78-87-5 1,2-Dichloropropane I U UG/L 6.07E-06 1.45E-01 2.OOE-O I

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

591-786 2-Hexanone 5 U UG/L

108-10-1 4-Methyl-2-pentarone (MIBK) 5 U UG/L 3.17E-02

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

7143-2 Benzene I U UG/L 2.44E-06 8.92E-02 2.OOE-01

75-27-4 Bromodichloromethane 1 U UG/L 5.53E-06 8.22E-03

75-25-2 Brornoform I U UG/L 1418E-07 L.37E-03

74-83-9 Bromomethane I U UG/L 1.15E-0O

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

56-23-5 Carbon tetrachloride I U UG/L 5.84E-06 2.3SE-Ol 2.0OE-O1

108-90-7 Chlorobenzene I U UGlfL 9.43E-03 14DOE-02

75-00-3 Chloroethane I U UG/L 2.16E-07 1. I 6E-04

67-66-3 Chloroform I U UG/L 6.08E-06 1 .60E+0O

74-87-3 Chloromethane I U UGTIL 6.62E-07

156-59-2 cis-1,2-Dichloroethene I U UG/L 1.64E-02 1.43E-02

10061-01-5 cis- l,3-Dichloropropene I U UG/L 1.23E-05 I.15E-OI

12448-1 Dibromochloromethane I U UGf L 7.50E-06 8.22E-03

ND = Not D)elecled E = Outside of Range UJ = Estimated Nondetect
J -- Istinmated 1l = Nondetect
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TABLE 27-6

HUMAN HEALTH SCREENING OF CISTERN WATER RESULTS FROM AUS-0067

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Cancer Risk Hazard Quotient Ratio or Max Concentration
Max Result or Based on USEPA (H(Q) Based on (rMxR)t SP

CAS Number Chemical Max Reporting Qualifier Units Region 9 PRG for USEPA Region 9 PR MCL andlor IEPA Class I
Limit (RL) Carcinogens for Toxins Gro undwater S ta n dard

(Tap Water) (Tap Water) Groundwater Standard

100-41-4 Ethylbenzene I U UG/L 7.46E-04 1.43E-03

75-09-2 Methylene chloride I U UU/L 2.34E-07 6.1 6E-04 2.OOE-01

110-54-3 N-Hexane I U UG/L 2.85E-03

100-42-5 Styrene 1 U UG/L 6.09E-04 I.00E-02

127-184 Tetrachloroethylene (PCE) 1 U UG/L 9.24E-07 3.94E-03 2.OOE-01

108-88-3 Toluene I U UG/L 1.38E-03 1.00E-03

1330-20-7 total Xylenes I U UGIL 6.99E-04 1 .00E-04

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

10061-02-6 trans-1,3-Dichloropropene I U UG/L 1.23E-05 1.1SE-O1

79-01-6 Trichloroethylene (TCE) I U UG/L 6.1OE-07 2.74E-02 2.00E-0 I

75-014 Vinyl chloride 1 U UG/L 5.06E-05 5.00OE-0I

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 10 U UG/L 5.14E-02 1.43 E-Oi

95-50-1 1,2-Dichlorobenzene 10 U UG/L 2.70E-02 1.671E-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 5.4813-02 1.33E-Ol

95-95-4 2,4,5-Tnchlorophenol 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 E .37E-02

51-28-5 2,4-Dinitroplienol 50 U U_/L 6.8513-01

91-58-7 2-Chloronaphthalene 10 U UG/L 2.05E-02

95-57-8 2-Chlorophenol 10 U UtI/L 3.29E-01

91-57-6 2-Methylnaphtbalene 10 U UG/L 5.48E-02

95-48-7 2-Methylphenol 10 U IUGI/L 5.48E-03

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

J = Estimated U = Nondetect
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TABLE 27-6
HUMAN HEALTH SCREENING OF CISTERN WATER RESULTS FROM AUS-0067

ADDITIONAL AND UNCHAItACTERIZED 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 PR MCL andLor IEPA Class I

Limit (RL) Carcinogens for Toxins Groundwater Standard

(Tap Water) (Tap Water)

88-744 2-Nitroaniline 50 U UGIL 2.40E+01

88-75-5 2-Nitrophenol 10 U UGIL 3.42E-02

91-94-1 3,3-Dichlorobenzidine 20 U UG/L 1.34E-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-Chloro-3-methylphenol 10 U UG/L 548E-03

106 47-8 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+01

100-02-7 4-Nitrophenol 50 U UGIL 1.71E-01

83-32-9 Acenaphthcne 10 U UG/L 2.74E-02

208-96-8 Acenaphthylene 10 U UG/L 5.48E-02

120-12-7 Anthracene 10 U UG/L 5.48E-03

56-55-3 Benzo(a)anthracene 10 U UG!L 1.09E-04

50-32-8 Benzo(a)pyrene 10 U UGfL 1.09E-03 5.00E+01

205-99-2 Benzo(b)fluoranth ene 10 U UGfL 1.092-04

191 -24-2 Benzo(ghJi)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

111 -444 bis(2-Chloroethyl) ether 10 U UG/L 1.02E-03

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 (DEEP) 10 U UG/L 2.08E-06 1.37E-02

85-68-7 Butyl benzyl phthalate 10 U UGfL 1.37E-03

ND = Not Detected E= Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 27-6

HUMAN HEALTH SCREENING OF CISTERN WATER RESULTS FROM AUS-0067

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

CAS Number Chemical Max Reporting Qualifier Units Region 9 PRO for USEPA Region 9 PRC CL andlor IEPA Class I
Limit (RL) Carcinogens for Toxins

.______________ (Tap Water) (Tap Water) Groundwater Standard

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 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 4.11 E-01

84-66-2 Di ethyl phihal ate 10 U UG/L 3.421E-04

131-11-3 Dirmethyl phthalate 10 U UG/L 2.74Ef-5

206-44-0 Fluoranthene 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 UG/L 2.38E-04 3.42E-0 I I.OOE+01

87-68-3 Hexachlorobutadiene 10 U UGfL I.16E-05 1.37E+O0

77-47-4 Hexachlorocyclopentadiene 10 U UG/L 3.91E-02 2.00-0 1

67-72-1 Hexachloroethane 10 U UGfL 2.O8E-06 2.74E-0I

193-39-5 Indeno(1,2,3-c,d)pyrene 10 U UGIL 1.09E-04

78-59-1 Isophorone 10 U UGfL 1.41E-07 I.37E-03

621-64-7 N-Nitroso-di-n-propylamine 10 U UGfL 1.04E-03

86-30-6 N-Nitrosodiphenylnamine 10 U UGfL 7.29E-07

91-20-3 Naphthalene 10 U UGfL 1.61 E+00

87-86-5 Pentacblorophenol 50 U UG&L 8.92E-05 4.57E-02 5.OOE+01

85-01-8 Phenanthrene 10 U UGIL 5.48E-02

108-95-2 Phenol 1 U UG/L 4.57E-04 I.OOPE-O

129-00-0 Pyrene 10 U UGfL 5.48E-02

Explosives
99-35-4 1|,3,5-Trinitrobenzene 0.25 U UG/L 2.28E-04

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

I'gca4 of'6
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TABLE 27-6

HUMAN HEALTH SCREENING OF CISTERN WATER RESULTS FROM AUS-0067

ADDITIONAL AND UNCITARACTERIZED SITES Ol 
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Cancer Risk Hazard Quotient Ratio of Max Concentration

Max Result or Based on USEPA (HQ) Based on

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
(T'ap Water) (Ta9p Water) _ ___________

99-65-0 1,3-Dinitrobenzene 0.25 U UGfL 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 6.5 UG/L 1.78E-01

Dinitrotoluene Mixture . 6.5 UG/L 6.S7E-05 I.

35572-78-2 2-Amino-4f6-Dinitrotoluene 0.5 U UG/L

88-72-2 2-Nitrotoluene (ONT) 0.5 U UGfL

99-08-1 3-Nitrotoluene 0.5 Ui 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 UGfL 2.74E-04

98-95-3 Nitrobenzene 0.25 UJ UG/L 7.36E-02

121-824 RDX 0.5 U UG/L 8.1 8E-07 4.57E-03

47945-8 Tetryl 0.75 U UG/L 2.05E-03

Metals
7429-90-5 Aluminum 356 UG/L 9.75E-03

7440-36-0 Antimony 6 U UG/L 4.11 E-0 I .00E+00

7440-38-2 Arsenic 10 U UG/L 2.23E-04 9.13E-01 2.00E-01

7440-39-3. Barium 35 J UG/L 1.37E-02 1.75E-02

7440-41-7 Beryllium 5 U UGIL 6.85E-02 1.25E+00

7440-42-8 Boron 64.5 J UG/L 1.96E-02 3.23E-02

744043-9 Cadmium 5 U UGfL 2.74E-01 1.00E+00

7440-70-2 Calcium 28500 UG/L

744047-3 Chromium I 10 U UG/L 1.OOE-0 1

744048-4 Cobalt 5 0 U UG/L 2.282E-02 5.00E-02

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

J = Estimated U = Nondetect
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TABLE 27-6

HUMAN HEALTH SCREENING OF CISTERN WATER RESULTS FROM AUS-0067

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 Rb) 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 G.oundwater Standard

____ (rap Water) (rap water) ___________

7440-50-8 Copper 3.4 J UGfL 2.51 E-03 5.23E-03

7439-89-6 Iron 648 UG/L 5.9213-02 1.30E-01

7439-92-1 Lead 2.2 J UG/L 2.93E-01

7439-95-4 Magnesium 1790 UG/L

7439-96-5 Manganese 132 UG/L 1.511E-01 8.80E-0 1

7439-97-6 Mercury 0.2 U UG/L I.OOE-01

7440-02-0 Nickel 2.6 J UGfL 3.56E1-03 2.60E-02

2023695 Potassium 6570 UG/L

7782-49-2 Selenium 5 U UG/L 2.74E-02 I.OOE-0 I

7440-22-4 Silver 10 U UG/L 5.48E-02 2.OOE-01

7440-23-5 Sodium 1310 UG/L

7440-28-0 Thallium 10 U UGfL 3.91 E+00 5.OOE+00

7440-62-2 Vanadium 50 U UG/L 1.96E-01

7440-66-6 Zinc 30.1 UG/L 2.7513-03 6.02E-03

ND=Not Deected E1=OutsideofRange UJ =EstimatedNondetect

J =Estimated U= Nondetect

Page 6 of 6
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TABLE 27-6

HUMAN HEALTH SCREENING OF CISTERN WATER RESULTS FROM AUS-0067

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 Class I

Limit (RL) Carcinogens for Toxins Groundwater Standard

(Tap Water) (l1ap Water)

99-65-0 1,3-Dinitrobenzene 0.25 U UG/L 6.BSE-02

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

121-14-2 2,4-Dinitrotoluene 0.25 U UGIL 3.42E-03

606-20-2 2,6-Dinitrotoluene 6.5 UGIL 1.78E-01

Difiitiololitent lixt* r6.5 UG/L t½6 7- __

35572-78-2 2-Amino476-Dinitrctoluene 0.5 U UG/L

88-72-2 2-Nitrotoluene (ONT) 0.5 U UGIL

99-08-1 3-Nitrotoluene 0.5 UW UGIL 3.22E-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 HIMX 0.5 U UGIL 2.74E-04

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

121-824 RDX 0.5 U UG/L 8.18E-07 4.57E-03

47945-8 Tetryl 0.75 U UG/L 2.05E-03

Metals
7429-90-5 Aluminum 356 UG/L 9.75E-03

7440-36-0 Antimony 6 U UG/L 4.111E-01 .LOOE+00

7440-38-2 Arsenic 10 U UG/L 2.23E-04 9.13E-0 2.00E-01

7440-39-3 Barium 35 J UG/L 1.37E-02 I.75E-02

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

7440-42-8 Boron 64.5 J UG/L 1.96E-02 3.23E-02

744043-9 Cadmium 5 U UG/L 2.74E-0I I.OOE+00

7440-70-2 Calcium 28500 UG/L

744047-3 Chromium 10 U UGIL E 1.OOE-0O

7440484 Cobalt 50 U UG/L 2.28E-02 S.OOE-02

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

J - Estimated U = Nondetect
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TABLE 27-6

HUMAN HEALTH SCREENING OF CISTERN WATER RESULTS FROM AUS-0067

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 PRt MCL and/or IEPA Class I

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

7440-50-S Copper 3.4 J UG/L 2.51- E03 5.23E-03

7439-89-6 Imn 648 UG/L 5.92E-02 1.30E-01

7439-92-1 Lead 2.2 J UGfL 2.93E-01

7439-954 Magnesium 1790 UG/L

7439-96-5 Manganese 132 UGIL I.51E-01 8.80E-01

7439-97-6 Mercury 0.2 U UG/L 1.00E-01

7440-02-0 Nickel 2.6 J UG/L 3.56E-03 2.60E-02

2023695 Potassium 6570 UG/L

778249-2 Selenium 5 U UG/L 2.74E-02 I.OOE-0O

7440-224 Silver 10 U UGIL 5.48E-02 2.OOE-01

7440-23-5 Sodium 1310 UGIL

7440-28-0 Thallium I 0 U UGIL 3.91 E+00 5.OOE+00

7440-62-2 Vanadium 50 U UG/L 1.96E-01

7440-66-6 Zinc 30.1 UG/L 2.75E-03 6.02E-03

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

J = Estimated U = Nondetect
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TABLE 27-7
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0067

0 A)DDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as

CAS Number Chemical (SO ) | Max Reporting Qualifier Units Hazard Quotient Potential

(SOIL) J Limit (RL) (HQ) (SOIL) Bloaccumulator

Volatile Organic Compounds

71-55-6 1,1, I -Trichloroethane 6 U UG/KG 2.01E-04

79-34-5 1,1,2,2-Tetrachloroethane 6 U UG/KG 4.721E-02

79-00-5 1,l,2-Trichloroethane 6 U UG/KG 2.1013-04

75-34-3 1, 1 -Dichloroethane 6 U UG/KG 2.99E-04

75-35-4 1,1-Dichloroethene 6 U UG/KG 7.25E-04

107-06-2 1,2-Dichloroethane (EDC) 6 U UG/KG 2.83E-04

540-59-0 1,2-Dichloroethene (total) 6 U UG/KG 7.6213-03

78-87-5 1,2-Dichloropropane 6 U UG/KG 8.5713-06

78-93-3 2-Butanone (MEK) 11 U UG/KG 1.23E-04

591-78-6 2-Hexanone 11 U UG/KG 8.73E-04

108-10-1 4-Methyl-2-pentanone (MIBK) 11 U UG/KG 2.48E-05

67-64-1 Acetone 19 U UG/KG 7.60E-03

71-43-2 Benzene 6 U UG/KG 3.75E-04

75-27-4 Bromodichloromethane 6 U 0/IKG 1.11 E-02

75-25-2 Bromoform 6 U UG/KG 3.77E-04

74-83-9 Bromrnomethane 6 U UG/KG 2.55E-02. 75-15-0 Carbon disulfide 6 U UG/KG 6.37E-02

56-23-5 Carbon tetrachloride 6 0 U0/KG 6.00E-06

108-90-7 Chlorobenzene 6 U UG/KG 1.50E-04

75-00-3 Chloroethane 6 U UG/KG

67-66-3 Chloroform 6 U UG/KG 5.04E-03

74-87-3 Chloromethane 6 U UG/KG 5.77E-04

156-59-2 cis-1,2-Dichloroethene 6 U UG/KG 7.6213-03

10061-01-5 cis-1,3-Dichloropropene 6 U UG/KG 1.511E-02

12448-1 Dibromochloromethane 6 U UG/KG 2.931E-03

100-41-4 Ethylbenzene 6 U UG/KG 1.20E-03

75-09-2 Methylene chloride 6 0 UG/KG 1.48E-03

110-54-3 N-Hexane 6 U 0UG/KG

100-42-5 Styrene 6 U UG/KG 2.OOE-05

127-184 Tetrachloroethylene (PCE) 6 U UG/KG 4.62E-04

108-88-3 Toluene 6 U UG/KG 2.00E-03

1330-20-7 total Xylenes 6 U UG/KG 1.001E-02

156-60-5 trans- ,2-Dichloroethene 6 U UG/KG 7.62E-03

10061-02-6 trans- 1,3-Dichloropropene 6 U 00/KG 1.5113-02

79-01-6 Trichloroethylene (TCE) 6 U U0/KG 6.67E-04

75-01-4 Vinyl chloride 6 U UG/KG 9.2913-03

Semivolatile Organic Compounds _

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

95-50-1 i ,2-Dichlorobenzene 510 0 UG/KG 1.72E-01. 541-73-1 l,3-Dichlorobenzene 510 U UG/KG 1.35E-02

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

ND = Not Detected E3= Outside of Range UJ Estimated Nondetect

J = Estimated U = Nondetect
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TABLE 27-7
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0067

ADDITIONAL AND UNCHARACTERIZED 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) Bloaccumulator

95-95-4 2,4,5-Trichlorophenol 2600 U UG/KG 6.50E-01

88-06-2 2,4,6-Trichlorophenol 510 U UG/KG 5.101-02

120-83-2 2,4-Dichlorophenol 510 U UG/KG 5.83E-03

105-67-9 2,4-Dimethylphenol 510 U UG/KG 5.IOE+01

51-28-5 2,4-Dinitrophenol 2600 U UW/KO 1.30E-01

91-58-7 2-Chloronaphthalene 510 U UG/KG 4.19E+01

95-57-8 2-Chlorophenol 510 U UG/KG 2.1 OE+00

91-57-6 2g ap 950 UG/KG 2.93E-01

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

88-74-4 2-Nitroaniline 2600 U UG/KG 3.5 1E-02 -

88-75-5 2-Nitrophenol 510 U UG/KG 3.19E-01

91-94-1 3,3'-Dichlorobenzidine 510 U UG/KG 7.89E-01

99-09-2 3-Nitroaniline 2600 U UG/KG 8.23E-O1

534-52-1 4,6-Dinitro-2-methylphenol 2600 U UG/IKG

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

59-50-7 4-Chloro-3-methylphenol 510 U UG/KG 6.42E-02

106 47-8 4-Chloroaniline 1000 U UG/KG 9.09E-0 1

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

106-44-5 4-Methylphenol 510 U UG/KG 3.13E-03

100-01-6 4-Nitroaniline 2600 U UG/KG 1.19E-0 1

100-02-7 4-Nitrophenol 2600 U UG/KG 3.711E-01

83-32-9 Acenaphthene 510 U UG/KG 7.47E-04

208 -96-8 Acenaphthylene 510 U UG/KG 7.47E-04

120- 12 -7 A66 J UG/KG 4.46E-05

56-55-3 t _ 200 J UG/KG 3.84E-2

50-32-8 Benzo(appyreneig Vgg;% m~gfii St ' ;, gj , 130 J UG/KG 2.951E-05

205-99-2 Be~nzoWbqfluorau '_ 180 J UG/KG 3.0 1 E-03

191-24-2 Benzo(g,h,i)perylene 510 U UG/KG 4.29E-03

207-08-9 Benzo(k)fluoranthene_ 510 U UG/KG 8.53E-03

111-91-1 bis(2-Chloroethoxy)methane 510 U UG/KG I .68E+00

111-44-4 bis(2-Chloroethyl) ether 510 U UG/KG 2.15E-02

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

i117-81-7 bisi2gdiyWli; . . 200 J UG/KG 2.16E-01

85-68-i Butyl benzyl phthalate 510 U UG/KG 2.1311+00

86-74-8 .o . UG/1CG X 57 1 U/K

218-01-9 C~ysenc: g ; , 1 ' l g . 210 J UG/KO 4.441M-02 X

S4-74-2 Di-n-butyl phthalate 510 U UG/KG 2.55E-03

117-84-0 Di-n-octyl phthalate . 510 U UG/KG 7.1911-04

53-70-3 Dibenz(ah)anthracene 510 U UG/IKG 2.771E-02

132-64-9 Dibei2°Xiiio':I = 360 1 UG/KG

84-66-2 Diethyl phthalate 510 U UG/KG 5.10E-03

11 3 1-11-3 Dimethyl phthalate 510 U UG/KG 2.5513-03

ND = Not Detected E r Outside of Range UJ = Estimated Nondetect
J = Estimated U - Nondetect
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TABLE 27-7
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0067

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

lBackground Max Result or Direct Exposure Retained as
CAS Numbe Chemical BackgroIL) Max Reporting Qualifier Units Hazard Quotient Potential

_,(SOIL) Limit (RL) (HQ) (SOIL) Bloaccumulator

2060- y 240 3 UG/KG 1.97E-03
86-73-7 Fluorene 510 U UG/KG 1.70E-02

118-74-1 Hexachlorobenzene 510 U UG/KG 5.IOE-04

7-68-3 Hexachlorobutadiene 510 U UG/KG 1.28E+01

77-47-4 Hexachlorocyclopentadiene 510 U UG/KG 5.10-02

67-72-1 Hexachloroethane 510 U UG/KG 8.55E-01

193-39-5 Indeno(l ,2,3-c,d)pyrene 510 U UG/KG 4.68E-03

78-59-1 Isophorone 510 U UG/KG 3.67E-03

621-64-7 N-Nitroso-di-n-propylamine 510 UJ UG/KG 9.38E-01

86-30-6 N-Nitrosodiphenylamine 510 U UG/KG 2.55E-02 . -

91I -20-3 Naphthalene -- 360 J UG/KG 1.45E-03

87-86-5 Pentachlorophenol 2600 U UG/KG 4.33E-01

85-01-8 Pijenanthrenie ~S2^aii,{ >>- ~-770 UG/KG 1.68E-02 I

108-95-2 Phenol _ 510 U UG/KG 1.28E-02

129-00-0 ne A. 310 I UG/KG 3.95E-03 r

Explosives. 99-35-4 1,3,5-Trinitrobenzene 380 U UG/KG 1.0112+00
99-65-0 1,3-Dinitrobenzene 380 U UG/KG 5.80E-0 1

118-96-7 2,4,6-Trinitrotoluene (TNT) 770 U UG/KG 2.57E-02

121-14-2 2,4-Dinitrotoluene 380 U UG/KG 2.97E-01

606-20-2 2,6-Dinitrotoluene 510 U UG/KG 1.55E+01

35572-78-2 2-Amino-4,6-Dinitrotoluene 770 U UG/KG 9.63E-03

88-72-2 2-Nitrotoluene (ONT) 770 U UG/IKG

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

19406-51-0 I 4-Amino-2,6-Dinitrotoluene 770 U UG/KC

99-99-0 4-Nitrotoluene (PNT) 770 U UG/KG

2691-41-0 HMX 770 U UG/KG 3.08E-02

98-95-3 Nitrobenzene 380 U UG/KG 9.50E-03

121-82-4 RDX 770 U UG/KG 7.70E-03

479-45-8 Tetryl _ 3100 UG/KG_

Metals
7429-90-S Alumninwn 28800 17700 MG/KG

7440-36-0 Antimony 0.83 0.76 J MG/KG 1.52E-01

7440-3.-2 I 3 5 14.2 MG/KG
7440-39-3 Barium 195 274 MG/KG 5.48E-01

7440-41-7 Beryllium 0.76 1 MG/KG 1.00E-01

7440 42-S n 7.2 _ MG/KG

744043-9 Cadmium 0.19 1.5 MG/KG 5.17E-02

7440-70-2 Calcium 2497 2290 MG/KG ___
7440-47-3 Chromium 25.2 22.2 MG/KG 4.44E+O0

1744048-4 Cobalt 21.7 14 MG/KG 7.002-01

ND = Not Detected E = Outside of Range W -Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 27-7
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0067

ADDITIONAL AND UNCHARACTERIZED SITES OU 0
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as
CAS Number Chemical (SOIL) Max Reporting Qualifier Units Hazard Quotient Potential

Limit (RL) (HQ) (SOIL) Bioaccumulator

7M40-50-8 11.3 36.1 MG/KG l~ _ 

7439-89-6 19306 35100 MG/KG JIMw;;

7439-92-1 Lead 23.4 227 MGIKG 5.24E1-01

7439-95-4 Magnesium 1552 2940 MG/KG

7439-96-5 Manganese 3640 1880 MG/KG 1.88E+01

7439-97-6 0.06 0.12 J MG/KG 1.71E-02

7440-02-0 Nickel 18.9 22.9 MG/KG 7.631E-01

2023695 Potassium 625 1630 MG/KG

7782-49-2 Selenium 2;34 0.89 MG/KG 8.90E-01 YES

7440-22-4 Silver 0.58 1.5 U MG/KG 7.5011-01 ,

7440-23-5 Sodium 170 76.2 J MG/KG

7440-28-0 Thallium 0.41 0.49 J MG/KG 4.90E-01

7440-62-2 Vanadium 47.2 41 MG/KG 8.911E-01

7440-66-6 Z SI.4 355 MG/KG

ND - Not Detected E = Outside of Range UJ - Estimated Nondetect
J - Estimated U = Nondetect
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TABLE 27-8, AUS-0067
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

J Surface Watter Cistern Water Sediment Soil

Chemical [ COPC Rainae COPC Rtoae COPC Rtole COPC Rationale

j (yes/no) ibinc (yes/no) (Yes/no) j (Yes/no)
Volatile Organic Compounds _________

1,1,1-Trichlotoethanc NA NA No A NA NA No A

l,l1,2,2-Tetrachloroethane NA NA Uncertainty B NA NA Uncertainty B

lj.,2-Trichloroethane NA NA Uncertainty B NA NA Uncertainty B

1,1-Dichloroethane NA NA No A NA NA No A

1,4-Dichloroethene NA NA Uncertainty B NA NA Uncertainty B

1,2-Dichloroethane (EDC) NA NA Uncertainty B NA NA Uncertainty B

1,2-Dichloroetbene (total) NA NA NA NA NA NA No A

1,2-Dichloropropane NA NA Uncertainty B NA NA Uncertainty B

2-Butanone (MEK) NA NA No A NA NA No A

2-Hexanone NA NA No C NANA -NoC

4-Methyi-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

Bromodichioromiethane NA NA Uncertainty B NA NA No A

Bromofornm 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 A
Carbon tetrachloride NA NA Uncertainty B NA NA Uncertainty B

Chlorobenzene NA NA No A NA NA No A

Chloroethane NA NA I No A NA NA No A

Chloroform NA NA Uncertainty B NA NA NoA

Chloroniethane NA NA No A NA NA No A

cis-1,2-Dichloroethene NA NA No A NA NA No A

cis-1,3-Dichloropropene NA NA Uncertainty B NA NANo A

Dibromochloroniethane NA I 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

Tetrachioroethylene (PCE) NA NA No A NA NA Uncertainty B

Toluene NA NA No A NA NA No A

total Xyienes NA NA I No A NA NA No A

trans-I .2-Dichloroethene NA NA No A NA NA No A

trans-i1,3-Dichloropropene NA NA Uncertainty B NA NA No A

Trichloroethylene ([CE) NA NA No A NA NA Uncertainty B

Vinyl chloride NA NA Uncertainty B NA NA Uncertainty B

Semivolatile Organic Compounds _____

l,2,4-Trichlorobcnzene NA NA No A NA NA Uncertainty B

1,2-Dichlorobenzcne NA NA No A NA NA No A

1,3-Dichlorobenzene NA NA Uncertainty B NA NA No AO 1,4-Dichlorobenzene NA NA Uncertainty B NA NA Uncertainty B

2,4,5-Trichlorophenol NA NA No A NA NA No A
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TABLE 27-8, AUS-0067
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Cistern Water Sediment Soil

Chemical COPC Rationale COPC Rational COPC Rationale COPC Rationale

(yes/no) (yes/no) (yes/no) (yes/no)

2,4,6-Trichlorophenol NA NA Uncertainty B NA NA Uncertainty B

2,4-Dichlorophenol NA NA No A NA NA Uncertainty B

2,4-Dirnethy.phenol NA NA No A NA NA Uncertainty B

2,4-Dinitrophenol NA NA No A NA NA Uncertainty 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 NA NA

2-Methylnaphthalene NA NA No A NA NA No F

2-Methylphenol NA NA No A NA NA No A

2-Nitroaniline NA NA Uncertainty B NA NA No A

2-Nitrophenol NA NA No A NA NA -. No A

3,3'-Dichlorobenzidine NA NA Uncertainty B NA NA Uncertainty B

3-Nitroaniline NA NA Uncertainty B NA NA No A

4,6-Dinitro-2-rnethylphenol NA NA No C NA NA No C

4-Bromophenyl phenyl ether NA NA No C NA NA No C

4-Chloro-3-methylphenol NA NA No A NA NA No A

4-Chloroaniline NA NA No A NA NA Uncertainty B

4-Chlorophenyl phenyl ether NA NA No C NA NA No C

4-Methyiphenol NA NA No A NA NA No A

4-Nitroaniline NA NA Uncertainty B NA NA No A

4-Nitrophenol NA NA No A NA NA No A

Acenaphthene NA NA No A NA NA No A

Acenaphthylene NA NA No A NA NA No A

Anthracene NA NA No A NA NA No F

Benzo(a)anthracene NA NA Uncertainty B NA NA E

Benzo(a)pyrene NA NA Uncertainty B NA NA No F

Benzo(b)fluoranthene NA NA Uncertainty B NA NA No F

Bcnzo(ghi)perylene NA NA No A NA NA No A

Benzo(k)fluoranthene NA NA Uncertainty B NA NA No A

bis(2-Chloroethoxy)tnethane NA NA No C NA NA No C

bis(2-Chloroethyl) ether NA NA Uncertainty B NA NA Uncertainty B

bis(2-Chloroisopropyl) ether NA NA Uncertainty B NA NA No A

bis(2-Ethylhexyl) phthalate NA NA Uncertainty B NA NA No F

Butyl benzyl phthalate NA NA No A NA NA No A

Carbazole NA NA Uncertainty B NA NA V E

Chrysene NA NA Uncertainty B NA NA No F

Di-n-butyl phthalate NA NA No A NA NA No A

Di-n-octyl phthalate NA NA No A NA NA No A

Dibenz(a,h)anthracene NA NA Uncertainty B NA NA Uncertainty B

Dibenzofuran NA NA No A NA NA No F

Diethyl phthalate NA NA No A NA NA No A

Dimnethyl phthalatc NA NA No A NA NA No A

Fluoranthene NA NA No A NA NA No F
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TABLE 27-8, AUS-0067
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PAISI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Cistern Water Sediment Soil
Chemical COPC COPC COPC COPC

Chemical COPC ~~~~~Rationale COC Rationale COC Rationale COC Rationale
(yes/no) (yes/no) (yes/no) (yes/no) ________

Fluorene NA NA No A NA NA No A

Hexachlorobenzene NA NA Uncertainty B NA NA Uncertainty .

Hexachlorobutadiene NA NA Uncertainty B NA NA Uncertainty B

Hexachlorocyclopentadiene NA NA No A NA NA No A

Hexachloroethane NA NA Uncertainty B NA NA Uncertainty B

Indeno(l,2,3-c,d)pyrene NA NA Uncertainty B NA NA No A

Isophorone NA NA No A NA NA Uncertainty B

N-Nitroso-di-n-propylarnine 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 Inorganics

Aluminum NA NA No F NA NA No F

Antimony NA NA Uncertainty B NA NA g . D

Arsenic NA NA Uncertainty B NA NA - ' W E. Barium NA NA No F NA NA 1 i

Beryllium NA NA Uncertainty B NA NA E

Boron NA NA No F NA NA No F

Cadmium NA NA Uncertainty B NA NA E

Calcium NA NA No H NA NA No H

Chromium NA NA No A NA NA h4 W; D

Cobalt NA NA No A 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 No F NA NA No F

Lead NA NA No F NA NA No F

Magnesium NA NA No H NA NA No H

Manganese NA NA No F NA NA No F

Mercury NA NA No A NA NA No F

Nickel NA NA No F NA NA E

Potassium NA NA No H NA NA No H

Selenium NA NA No A NA NA r D12

Silver NA NA No A NA NA Uncertainty B

Sodium NA NA No H NA NA No H

Thallium NA NA Uncertainty B NA NA No F

Vanadium NA NA No A NA NA No F

Zinc NA NA No F NA NA No F

Explosives

1,3,5-Trinitrobenzene NA NA No A NA NA No 7 A. 1,3-Dinitrobenzene NA NA No A NA I NA I No I A
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TABLE 27-8, AUS-0067

SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE 0
Surface Water Cistern Water Sediment Soil

Chemical COPC Rationale COPC Rationale COPC Rationale COPC Rationale

(ysno) (yes/no) (yes/no) (yes/no)

2,4,6-Trinitrotoluene (TNT) NA NA No A NA NA No A

2,4-Dinitrotoluene NA NA No A NA NA Uncertainty B

2,6-Dinitrotoluene NA NA No F NA NA Uncertainty B

Dinitrotoluene Mixture NA NA E NA NA NA NA

2-Amino-4,6-Dinitrotoluene NA NA No C NA NA No C

2-Nitrotoluene (ONT) NA NA No C NA NA No C

3-Nitrotoluene NA NA No A NA NA No A

4-A .ino-2,6-Dinitrotoluene NA NA No C NA NA No C

4-Nitrotoluene (PNT) NA NA No A NA NA No A

HMX NA NA No A NA NA No A

Nitrobenzene NA NA No A NA NA Vnqertainty B

Nitroglycerin NA NA NA NA NA NA NA NA

Pentaerythritol tetranitrate (PETN) NA NA NA NA NA NA NA NA

Perchloric Acid NA NA NA NA NA NA NA NA

RDX NA NA No A NA NA No A

Tetryl NA NA No A NA NA No F

Other Parameters

Nitrogen, Nitrate-Nitrite NA NA NA f NA NA NA NA NA

Phosphorus, Total (as P) NA NA 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.

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.

URS Page 4 of 4



TABLE 27-9, AUS-0067

SUMMAlRY OF ECOLOGICAL COPEC EVALUATION

AUS OU PAISI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sedimet [Soil
Chemical Rationale COPEC Ratonale COPEC Rationale

(yes/no) (yes/no)

Volatile Organic Compounds _

I,1I,1 -Trichloroethane NA NA NA NA No A

1,1,2,2-Tetrachloroethano NA NA NA NA NoA

i ,1,2-Trclrehn NA NA NA NA No A

1, I-Dichloroethane NA NA NA NA No A

1,1 -Dichloroethene NA NA NA NA No A

I1,2-Dic iloroethane (EDC) - NA - NA NA NA _N_ A

1,2-Dichldoroethene (total) NA NA NA NA No A

I1,2-Dichloropropane NA NA NA NA No A

2-Butanon MK NA NA NA NA No _A

2-Hexanone NA NA NA NA No._ A

4-Methyl-2-pentanone (MIBK) NA NA NA NA No A

Acetone NA NA NA NA No A

Benzene NA NA NA NA No A

Bromnodichloromethane NANA NA NA No A

Bromnofonrn NA NA NA NA No A

Bron nehan NA NA NA NA No A

Carbon disulfide NA NA NA NA No A

Carbon tetrachloride -~NA NA NA NA NoA

Chlorobenzene NA NA NA NA No A

Chlooehne NA NA NA NA _No _ C

Chlorof orrn NA NA NA NA No A

Chlorornediane NA NA NA NA No A

cis-l1,2-Dichloroethene NA NA NA NA No A

cis-l1,3- Dichloropropene NA NA NA NA No ._

Dibrom~ochloromnethane NA NA NA NA o A

Ethylbenzcne NA NA NA NA No A

Methylene chloride NA NA NA NA No A

N-Hexane _ NA NA NA NA No C

Styrene NA NA NA NA No A

Tetrachloroethylene (PCE) NA _N _ NA NA No A 

Toluene NA NA NA NA No A

total Xylenes NA NA NA NA No A

trans- I ,-Oichloroethene NA NA NA NA No A

trans-1 ,3-Dichloroptropene NA NA NA NA NoA

Trichloroethylene (TCE) NA NA NA NA No A 

Vinyl chldoride NA NA NA NA No A

Semivolatile Organic Compounds._

I1,2,4-Tnichlorobenzene NA NA NA | NA No A

I1,2-Dichlorobenzene | NA NA NA NA No A 

1,3-Dichlorobenzenc NA NA NA NA NoA

1 i,4-Dic -dorobenzenc NA NA NA NA No A

2,-4,5-Trichloophenol = NA NA NA NA No = A
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TABLE 27-9, AUS-0067
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) Rationale (yes/no) Rationale (yes/no)

2,4,6-Tric.lorophenol NA NA NA NA No A

2,4-Dichlorophenol NA NA NA NA No A

2,4-Dirnethylphenol NA NA NA NA Uncertainty B

2,4-Dinitrophenol NA NA NA NA No A

2-Chloronaphthalene NA NA NA NA Uncertainty B

2-Chlorophenol NA NA NA NA Uncertainty B

I -Methyinaphthalene NA NA NA NA NA NA

2-Methyinaphthalene NA NA NA NA N A E

2-Methylphenol NA NA NA NA No A

2-Nitroaniline NA NA NA NA No A

2-Nitrophenol NA NA NA NA No . _ A

3,3'-Dichlorobenzidine NA NA NA NA No A

3-Nitroaniline NA NA NA NA No A

4,6-Dinitro-2-rmethylphenol NA NA NA NA No C

4-Bromophenyl phenyl ether NA NA NA NA No C

4-Chloro-3-methylphenol NA NA NA NA No A

4-Chloroaniline NA NA NA NA No A

4-Chlorophenyl phenyl ether NA NA NA NA No C

4-Methylphenol NA NA NA NA No A

4-Nitroaniline NA NA NA NA No A

4-Nitrophenol NA NA NA NA No A

Acenaphthene NA NA NA NA No A

Acenaphthylene NA NA NA NA No A

Anthracene NA NA NA NA .

Benzo(a)anthracene NA NA NA NA E

Benzo(a)pyrenc NA NA NA NA E

Benzo(b)fluoranthene NA NA NA NA E

Benzo(g,h,i)pcrylene NA NA NA NA No A

Benzo(k)fluoranthene NA NA NA NA No A

bis(2-Chloroethoxy)rncthane NA NA NA NA Uncertainty B

bis(2-Chloroethyl) ether NA NA NA NA No A

bis(2-Chloroisopropyl) ether NA NA NA NA No C

bis(2-Ethylhexyl) phthalate NA NA NA NA E

Butyl benzyl phthalate NA NA NA NA Uncertainty B

Carbazole NA N AN 

Chrysene NA NA NA NA E

Di-n-butyl phthalate NA NA NA NA No A

Di-n-octyl phthalate NA NA NA NA No A

Dibenz(ah)anthracene NA NA NA NA No A

Dibenzofuran NA NA NA NA E

Diethyl phthalate NA NA NA NA No

Dimethyl phthalate NA NA NA NA No A

Fluoranthene NA NA NA N
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TABLE 27-9, AUS-0067
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) Rationale (yes/no) Rationale (yes/no)

Fluorene NA NA NA NA No A

Hexachlorobenzene NA NA NA NA No A

lHexachlorobutadiene NA NA NA NA Uncertainty B

Hexachlorocyclopentadiene NA NA NA NA No A

Hexachloroethane NA NA NA NA No A

Indeno(1,2,3-c,d)pyrene NA NA NA NA No A

Isophorone NA NA NA NA No A

N-Nitroso-di-n-propylamine NA NA NA NA No A

N-Nitrosodiphenylamine NA NA NA NA No A

Naphthalene NA NA NA NA No F

Pentachlorophenol NA NA NA NA No - A

Phenanthrene NA NA NA NA E

Phenol NA NA NA NA No A

Pyrene N NA NA NA N A E

Metals and Inorganics

Aluminum NA NA NA NA Uncertainty I

Antimony NA NA NA NA No F

Arsenic NA NA NA NA . _O Barium NA NA NA NA No F

Beryllium NA NA NA NA No F

Boron NA NA NA NA E

Cadmium NA NA NA NA No F

Calcium NA NA NA NA Uncertainty G,H

Chromium NA NA NA NA Yes D
Cobalt NA NA NA NA No F

Copper NA NA NA NA E E

Cyanide, Total NA NA NA NA NA NA

Iron NA NA NA NA E

Lead NA NA NA NA No F

Magnesium NA NA NA NA Uncertainty G,H

Manganese NA NA NA NA D

Mercury NA NA NA NA 'Yes E

Nickel NA NA NA NA No F

Potassium NA NA NA NA Uncertainty G,H

Selenium NA NA NA NA 4,p Ys D

Silver NA NA NA NA No A

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 NA NA No .. _g.

ExplosivesO ,3,5-Trinitrobenzene NA NA NA NA Uncertainty B

I ,3-Dinitrobenzene NA NA NA NA No A
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TABLE 27-9, AUS-0067

SUMMARY OF ECOLOGICAL COPEC EVALUATION

AtJS OlI PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical COPEC COPEC COPEC

(yes/no) Rationale (yes/no) Rationale (yes/no) Rationale

2,4,6-Trinirtoluene (TNT) NA NA _ NA NA No A_

2,4-Dinitrotoluene NA NA NA NA No A
2,.-Dinitrotoluene NA NA NA NA Un Aertain
2,6-Dinitrotoluene NA NA NA NA Uncertainty B

2-Amino-4,6-Dinitrotoluene NA NA NA NA No A

2-Nitrotoluene (ONT) NA NA NA NA No C

3-Nitrotoluene NA NA NA NA No C

4-Amino-2,6-Dinitrotoluene NA NA NA NA No C

4-Nitrotoluene (PNT) NA NA NA NA No C

HMX NA NA NA NA No A

Nitrobenzene NA NA NA NA No A

Nitroglycerin NA NA NA NA NA. - NA

Pentaerythritol tetranitrate (PETN) NA NA NA NA NA NA

Perchloric Acid NA NA NA NA NA NA

RDX NA NA NA NA No A

Tearyl 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 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 pHcS.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 27-10
AUS-0067 - FENCE WITH "CONTAMINATED AREA" SIGN, NORTHWEST OF COC-6S CHEMICALS DETECTED ABOVE SCREENING CRITERIA AND ABOVE REFUGE BACKGROUND

(WHERE APPLICABLE)

ADDITIONAL AND UNCHARACTERIZED SITES OU SI

Chemical Drum' Soil Sediment Cistern Surface
Water Water

SVOCs

2-Methylnaphthalene E NA __________ NA

Anthracene E NA NA

Benzo(a)anthracene H,E NA NA

Benzo(a)pyrene E NA NA

Benzo(b)fluoranthene E NA NA

bis(2-Ethylhexyl)phthalate ___ . . E NA NA

Carbazole . H,E NA NA

Chrysene _ E NA NA

Dibenzofuran _E NA NA

Fluoranthene E NA NA

Phenanthrene E NA NA

Pyrene E NA NA
Metals . .

Arsenic H,E NA NA

Barium n __ _ H NA NA
Beryllium H NA NA

Boron E NA NA

Cadmium H NA NA

Copper _ E NA NA

Iron E NA NA

Mercury E NA NA

Nickel H NA NA

Zinc E NA NA

Explosives
Dinitrotoluene Mixture NA NA H NA

Key:

1 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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SECTIONTWENTY-EIGHT AUS-0069- eec Area

See the beginning of Section 22 for a general discussion of the Crab Orchard Cemetery (COC)
Area and the Additional and Uncharacterized Sites Operable Unit (AUS OU) sites in that area.
Figure 22-1 shows all eight AUS OU sites in the COC Area. AUS-0069 is located
approximately 700 feet (fi) east and 800 ft north of the intersection of Wolf Creek Road and the
COC Area Road. The northern side of the site borders Crab Orchard Lake (Figure 22-1).

AUS-0069 partially coincides with Explosives and Munitions Manufacturing Area Operable Unit
(EMMA OU) Site COC- 15 (Figure 22-2), one of the COC sites for which no chemical analyses
were done as part of the EMMA OU. AUS-0069 is also a dump site.

AUS Original Site Designations

AUS-0069 is one of the original AUS OU sites designated in 1997-1999 by the United States
Fish & Wildlife Service (USFWS).

28.1 HISTORIC SEARCH INFORMATION

28.1.1 Site Description

AUS-0069 was originally described as "dump near south shore of Crab Orchard Lake" and it
was "close to where landmines were located in 1996 (COC- 15)". According to a report done by
Parsons Engineering', AUS-0069 is a part of COC-15. COC-15 measures approximately 600 ft
by 1 000 ft. Figure 28-1 is a site map.

28.1.2 Operational History and Waste Characteristics

AUS-0069 was identified in aerial photographs as a potential dump. The 1943 aerial
photographs show deposits of probable debris and large numbers of crated materials in this area
along with a looping access road.3 By 1951, there was still some ground scarring and mounded
debris present on site, however it appears that activity in this area had been terminated.4 This
would indicates that this site was used by the IOP.

There have been no known industrial lessees of this property.

' Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report. Former
Illinois Ordnance Plant, Marion, Illinois, Figure 2.1.
2 Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report, Former
Illinois Ordnance Plant, Marion. Illinois, Page 2-3 1.
3Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional and
Uncharacterized Sites (AUS) Operable Unit. Crab Orchard National Wildlife Refuge, Marion, Illinois, Volume I
(Text) Page 3-23 and Volume II (Maps) Page L. The Entech reports analyze historic aerial overflight photographs of
industrial areas at the Refuge, from 1943 to 1993. The photos were obtained from the National Archives and
Records Administration (NARA) and the U.S. Department of Agriculture Agricultural Stabilization and
Conservation Service (ASCS).
4 Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional and
Uncharacterized Sites (AUS) Operable Unit. Crab Orchard National Wildlife Refuge, Marion-Illinois, Volume I
(Text) Page 3-23 and Volume 11 (Maps) Page L.

U 'S- This Final PA/SI Report is identical to the "DraftFinal" Report issued in September 2001. 28-1



SECTIONTWENTY-EIGHT AUS-0069- COG Area
28.1.3 AUS-0069 Previous Sampling Results

Parsons Engineering, 1997

Under contract with the Department of Army, Parsons Engineering conducted an Ordnance and
Explosive Waste (OEW) investigation at this site (COC-15) in 1997. Six 100-ft by 200-ft grids
were investigated at this site and a total of 2,702 magnetic anomalies were identified.5 Of these,
501 were investigated and 465 were non-ordnance scrap, 29 were ordnance scrap and seven were
unexploded ordnance (UXO).6 The recovered ordnance scrap consisted of munitions fragments
and mine spider wheels.7 The UXO recovered were all M-A mine fuses which were later
disposed of by demolition.8 The ordnance removal work was completed by the U.S. Army Corps
of Engineers in 2000.

28.1.4 Observations During Site Visit

The site appeared to have been a dump. The following types of material were observed:
construction debris (culverts, corrugated asbestos sheeting, concrete rubble, clay blocks, bricks,
steel scrap), rusted drums, piping and soil mounds. Most of the debris is located in a stand of
trees along the lakeshore and some of the debris is in Crab Orchard Lake.

28.1.5 Recommendations Based on Preliminary Assessment

AUS-0069 was included in the SI since there were numerous abandoned drums (empty)
observed on site and some ordnance was also found on site during previous investigations.

28.2 SITE INVESTIGATION INFORMATION

URS conducted a Site Investigation at AUS-0069 on May 2, 2000. The rationale for sample
locations, media, and analytes is presented in the Field Sampling Plan (FSP) 9 for the AUS OU
PA/SI. AUS OU SI sample locations are shown on Figures 28-1, 28-2, and 28-3. Survey
coordinates for all sample locations in AUS-0069 are listed in Table 28-1. Table 28-2 lists the
sample locations and the matrix sampled at that location. All samples are soil samples unless
otherwise noted.

28.2.1 Field Investigation

Sampling was done in accordance with the FSP, except as noted.

5 Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report, Forner
Illinois Ordnance Plant. Marion, Illinois, Page 2-31.
6 Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis Final Report. Former
Illinois Ordnance Plant, Marion. Illinois, Page 2-3 1.
7 Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report, Former
Illinois Ordnance Plant, Marion, Illinois, Page 2-31.
s Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report, Forner
Illinois Ordnance Plant. Marion, Illinois, Page 2-31.
9 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, MarionIllinois (Williamson County), prepared by URS Corporation.

URSL bhis Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 28-2



SECTIONTWENTY-EIGHT AUS-0069- COO Arma
Abandoned Drums/Disposal Areas

Two test pits (0069-001 and 0069-013) and two hand auger samples (0069-006 and 0069-009)
were located in the vicinity of abandoned drums (Figure 28-1). Test pit 0069-001 was located in
an area with other dumped material in addition to the drums. Test pit 0069-013 was located on
the northwest portion of the site, next to Crab Orchard Lake. A sample of water from the test pit
(trench water) was also taken at location 0069-013.

Three hand augers (0069-004, 0069-007 and 0069-008) and one test pit (0069-012) were located
in soil mounds at the site. A sample of water from the test pit (trench water) was also taken at
location 0069-012.

Sample location 0069-005 is near the shore of Crab Orchard Lake, near some construction
debris.

Sample locations 0069-014 thorough 0069-017 were planned for possible disposal areas that
were identified in historical aerial photographs. These four samples were collected as planned,
except that location 0069-014 was mistakenly labeled 0069-018.

All samples were collected in accordance with the tables in the Field Sampling Plan with the
following exceptions:

* AUS-0069-00 1 -GW-00 This sample was not collected because groundwater was not
encountered during excavation activities.

* AUS-0069-014-SS-OX Due to a mistake in sample labeling during the field investigation,
this sample was labeled AUS-0069-01 8-SS-OX in the field.

* AUS-0069-014-SS-02 Due to a mistake in sample labeling during the field investigation,
this sample was labeled AUS-0069-01 8-SS-02 in the field.

Drainageways

Sample locations 0069-010 and 0069-011 (sediment) were in a drainageway that runs along the
east side of the site and drains into Crab Orchard Lake.

Sample locations 0069-002 and 0069-003 were in a drainage swale that also flows into Crab
Orchard Lake, near abandoned drums.

All samples were collected in accordance with the tables in the Field Sampling Plan with the
following exceptions:

* AUS-0069-010-SW-00 This sample was not collected because there was no surface water
present.

* AUS-0069-01 1-SW-00 This sample was not collected because there was no surface water
present.

U R Sl h is Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 28-3



SECTIONTWENTY-EIGHT AUS-0069- CDC Area
28.2.2 Field Results

28.2.2.1 Site Conditions

The northern boundary of the site is the south shore of Crab Orchard Lake, and the western,
southern, and eastern sides of the site are bounded by woodlands.

28.2.2.1.1 Geologic Conditions

No monitoring wells were installed at AUS-0069. The test pits indicate that a 0.5 to 4.5 ft thick
layer of fill material (topsoil, etc.) overlays the site at the test pit locations. In Test Pits 0069-012
and 0069-001 the fill contained burnt debris including metal, glass, and brick. The material
encountered from below the fill to approximately 12 ft below ground surface (bgs), which was
the bottom of pit depth for the deepest pits 0069-001 and 0069-013, was described as loess (low
plastic silty clay, and silt). Hand auger samples collected at the site also described the first 5 ft
of soil at the site as silty clay fill. The fill at sample locations 0069-001, 0069-006, and 0069-
008 included debris.

28.2.2.1.2 Hydrogeologic Conditions

Groundwater was encountered in two of the three test pits during excavation, at depths of 4 ft bgs
and 11 ft bgs (elevations of 404 and 396 ft mean sea level (msl)).

28.2.2.1.3 Hydrologic Conditions

The site drains north into Crab Orchard Lake. There is a drainageway at the east side of the site.

28.2.2.2 Chemical Results

The sample analytical results are summarized in the following tables:

Table 28-3 - soil samples results,
Table 28-4 - sediment samples results, and

* Table 28-5 - trench water samples results.

These tables list all the chemicals detected in AUS-0069 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 28-1 - organic results for soil and sediment samples,
* Figure 28-2 - inorganic results for soil and sediment samples, and
* Figure 28-3 - all results for trench water samples at this site.

28.3 SCREENING RISK ASSESSMENT

Results of the screening are presented in Tables 28-6 through 28-10 as follows:. Table 28-6--human health risk screening for soils,
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* Table 28-7--human health risk screening for sediment,
* Table 28-8--human health risk screening for trench water,
* Table 28-9--ecological risk screening for soils, and
* Table 28-10--ecological risk screening for sediment.

Each table lists the maximum detected concentration for each constituent analyzed at AUS-0069.
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 28-1 through 28-3 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 28-11 (human health risk) and 28-12 (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 28-11) and COPECs (Table 28-12) are shaded in the tables.

28.3.1 Human Health Risk

28.3.1.1 Soil/Sediment

Human health screening results for soil and sediment samples are presented in Tables 28-6 and
28-7, respectively. Soil screening values were conservatively used to screen the sediment
samples.

For carcinogens, a cancer risk was calculated using the United States Environmental Protection
Agency (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 I x 10-6. In addition, ratios were calculated using the USEPA
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Region 9 Industrial Soil PRG for Toxins, the USEPA Region 9 Migration to Groundwater
*0 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.

28.3.1.2 Trench Water

Human health screening results for trench water are presented in Table 28-8. The maximum
trench water concentrations from AUS-0069 were conservatively screened against maximum
contaminant levels (MCLs) and Illinois Class I groundwater standards.

28.3.2 Ecological Risk

There were no complete exposure pathways to surface water for ecological receptors.
Discussion of soil and sediment are presented below.

28.3.2.1 Soil

Ecological screening results for soil samples are presented in Table 28-9. Soil screening
concentrations for direct exposures were developed using toxicity reference values (TRVs)
derived from several sources, including the following:

USEPA (2000)10
* Environment Canada (1995)"

Talmage et al. (1999)12
Efroymson et al (1 997a, 1 997b)"

* CCME (1999)14
MHSPE (l994)'5

* Other sources

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

'0 USEPA. 2000. Ecological Soil Screening Level Guidance (Draft). USEPA Office of Emergency and Remedial
Response, Washington, DC.
" 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.
12 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.
13 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 II. 1 997b. Toxicological Benchmarks for Contaminants of Potential
Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision. Oak Ridge National
Laboratory, Oak Ridge, Tennessee. ES/ER/TM-126/R2.
14 Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.
IS 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.
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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)16 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 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.

28.3.2.2 Sediment

Ecological screening results for sediment samples are presented in Table 28-10. Sources of
TRVs for evaluating direct exposures to aquatic organisms in sediments included:

* Consensus-based freshwater sediment criteria (MacDonald et al. 1999)17
* USEPA (1996 summarized by Ingersoll et al. 1996)18
• Ontario Ministry of the Environment and Energy (1995)19
* NOAA (1999)2
* Ecotox (USEPA 1996)21
* Long et al. (1995)22

Equilibrium partitioning
* USEPA Region V Environmental Data Quality Levels (EDQLs)
* Other sources

With respect to effects levels, there are a number of potential sources and endpoints. There are
also multiple endpoints from some sources. For example, threshold effects levels (TELs) as
reported by Ingersoll et al. (1996) are the geometric mean of the 15th percentile in the effects
data set and the 50th percentile in the no-effects data set. The effects-range low (ERL) and
effects-range medium (ERM) are the 15th percentile and 50111 percentile values in the effects
datasets, respectively. The Probable Effects Level (PEL) is the geometric mean of the 5 0 th

16 USEPA 1991. Assessment and Control of Bioconcentratable Contaminants in Surface Waters (Draft). US
Environmental Protection Agency Office of Research and Development, Washington, D.C.
17 MacDonald, D.D., Ingersoll, C.G., Berger, T.A. 1999. Development and Evaluation of Consensus-Based
Sediment Quality Guidelines for Freshwater Ecosystems. MacDonald Environmental Services Ltd., British
Columbia, Canada.
IS Ingersoll, C.G., P.S. Haverland, E.L. Brunson, T.C. Canfirld, F.J. Dwyer, C. E. Henke, N.E. Kemble, D.R. Mount,
and R.G. Fox. 1996. Calculation and evaluation of sediment effect concentrations for the amphipod Hyalella azteca
and the midge Chironomus riparius. J. Great Lakes Res. 22(3):602-623.
'9 Ontario Ministry of Environment and Energy. 1995. Ontario's Approach to Sediment Assessment and
Remediation. Second SETAC World Congress (16TH Annual Meeting). Vancouver, British Columbia, Canada.
2 0 NOAA. 1999. Screening quick Reference Tables. National Oceanic and Atmospheric Administration HAZMAT
Report 99-1, Seattle Washington.
21 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.
22 Long, E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of adverse biological effects within
ranges of chemical concentrations in marine and estuarine sediments. Environ. Management. 19(1): 81-97.
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percentile in the effects data set and the 85th percentile in the no-effects data set, and the effects
range medium is the 50t' percentile value of the effects dataset. A TEL or ERL is assumed to
represent a concentration below which toxic effects are rarely observed. The range between the
TEL and PEL is assumed to represent the range in which effects are occasionally observed.
MacDonald et al. (2000) developed "consensus-based" freshwater sediment screening
concentrations. Threshold effect concentrations (TECs) were developed as concentrations below
which adverse effects are not expected to occur. Probable effect concentrations (PECs) were
levels above which effects are frequently expected to occur. Among other potential screening
values, no effect concentrations (NECs - Ingersoll et al. 1996) and upper effect thresholds (UETs
- NOAA 1999) are also levels above which effects are frequently or always observed.

In deriving an ecological screening value (ESV), preference was given to the TEC, TEL and
ERL values since these are the most conservative (i.e., levels below which effects are rarely
observed). Preference was also given to freshwater-derived values (MacDonald et al. [1999],
Ingersoll et al. [1996], Ontario [1995] and NOAA [1999]) as opposed to estuarine or saltwater
(Long et al. 1995). If screening values were unavailable from the sources noted above, the
"equilibrium-partitioning" (EqP) approach was used. This used the surface water ecological
screening value and the expected partitioning between sediment and sediment pore water as
described in USEPA (1993). A detailed discussion of the screening concentration selection is
presented in Appendix G.

The screening approach for ingestion pathway exposures was the same as for soils as presented
in Section 28.3.2.1.

28.4 SCIENTIFIC MANAGEMENT DECISION POINT

A Remedial Investigation (RI) is recommended for Site AUS-0069, 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 necessarily be retained as COPCs/COPECs for further
evaluation. These are the constituents coded with "D" on the COPC list, Table 28-1 l; and on the
COPEC list, Table 28-12. COPCs in this category include arsenic and silver in sediment.
COPECs coded with "D" on Table 28-12 include silver in sediment and manganese in soil.
These chemicals may later be included in the RI for other reasons, 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 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 28-13.

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
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addressed in this study may warrant investigation in the RI. These issues will be addressed in the

* work plan for the RI.

U

U~~~s~~h is Final PA/ST Report is identical to the "Draft-Final"7 Report issued in September 2001. :28-9



SECTIONTWENTY-EIGHT AUS-006- DC krea
TABLE 28-1

SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-0069
Sample Ground Surface Top of Casing

Location Northing Easting Elevation Elevation Comments
0069-001 378014.2 775382.6 426.53 NA

0069-002 378025.9 775396.3 422.28 NA
0069-003 378084.2 775441.1 416.15 NA
0069-004 378051.0 775631.7 407.10 NA
0069-005 378086.5 775641.9 406.11 NA
0069-006 377988.8 775639.4 408.79 NA
0069-007 378042.1 775656.4 408.67 NA __

0069-008 378009.8 775664.7 409.44 NA
0069-009 377981.9 775710.7 407.59 NA
0069-010 377990.1 775747.0 404.03 NA _

0069-011 377890.0 775697.8 407.00 NA _

0069-012 377990.7 775668.0 408.46 NA
0069-013 378162.8 775514.9 406.99 NA
0069-014 NA This sample was not collected. Sample

0069-018 was collected instead.

0069-015 377622.7 775028.7 424.60 NA
0069-016 377780.1 775053.2 415.36 NA
0069-017 377862.7 775369.8 428.25 NA
0069-018 377770.7 775609.8 410.32 NA

Sheet 1 of 1
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TABLE 28-2
MATRICES SAMPLED AT EACH SAMPLE LOCATION AT AUS-0069

Sediment Soil Trench Water

AUS-0069-010 AUS-0069-001 AUS-0069-012

AUS-0069-011 AUS-0069-002 AUS-0069-013

AUS-0069-003

AUS-0069-004

AUS-0069-005
AUS-0069-006

AUS-0069-007

AUS-0069-008

AUS-0069-009

AUS-0069-012

AUS-0069-0 13

AUS-0069-015

AUS-0069-016

AUS-0069-017

AUS-0069-018

Sheet 1 of I
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TABLE 28-3
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent | Number of Detections | Range of Detections

Volatile Organic Compounds
Tetrachloroethylene(PCE) 1/18 1s ug/kg
Semivolatile Organic Compounds

2-Methylnaphthalene 1/15 72 ug/kg
Anthracene 1/15 130 ug/kg
Benzo(a)Anthracene 3/15 53 ug/kgto 1,700 ug/kg

Benzo(a)Pyrene 3/15 88 ug/kg to 2,200 ug/kg

Benzo(b)Fluoranthene 4/15 66 ug/kg to 2,600 ug/kg
Benzo(g,h,i)Perylene 4/15 79 ug/kg to 2,000 ug/kg
Benzo(k)Fluoranthene 2/15 110 ug/kg to 1,700 ug/kg
Bis(2-ethylhexyl) Phthalate 3/15 49 ug/kg to 120 ug/kg
Carbazole 1/15 77 ug/kg
Chrysene 4/15 48 ug/kg to 1,800 ug/kg
Dibenz(a,h)Anthracene 1/15 630 ug/kg
Dibenzofuran 1/15 65ug/kg
Di-n-Butyl Phthalate 2/15 130 ug/kg to 720 ug/kg
Fluoranthene 4/15 45 ug/kg to 2,400 ug/kg
Indeno(1,2,3-cd)Pyrene 3/15 100 ug/kg to 1,700 ug/kg
Naphthalene 2/15 50 ug/kg to 160 ug/kg
Phenanthrene 4/15 47 ug/kg to 440 ug/kg
Pyrene 5/15 46 ug/kg to 2,200 ug/kg
Explosives
2,4,6-Trinitrotoluene 1/15 680 ug/kg
2-Amino-4,6-Dinitrotoluene 1/15 . 370 ug/kg
4-Amino-2,6-Dinitrotoluene 1/15 . 250 ug/kg
Metals
Aluminum 14/14 5,320 mg/kg to 14,800 mg/kg
Antimony 12/14 0.39 mg/kg to 173 mg/kg
Arsenic 14/14 5.9 mg/kg to 48.1 mg/kg
Barium 14/14 95.5 mg/kg to 4,940 mg/kg
Beryllium 11/14 0.44 mg/kg to 1.6 mg/kg
Boron 12/14 0.77 mg/kg to 84.2 mg/kg
Cadmium 8/14 0.72 mg/kg to 28 mg/kg
Calcium 14/14 1,220 mg/kg to 51,300 mg/kg
Chromium, Total 14/14 8.7rng/kg to 266 mg/kg
Cobalt 14/14 6.3 mg/kg to 28.6 mg/kg
Copper 14/14 6.8 mg/kg to 7,060 mg/kg
Iron 14/14 12,200 mg/kg to 308,000 mg/kg
Lead 14/14 9.4 mg/kg to 51,000 mg/kg
Magnesium 14/14 1,050 mg/kg to 13,900 mg/kg
Manganese 14/14 614 mg/kg to 1,450 mg/kg
Mercury 14/14 0.029 mg/kg to 0.52 mg/kg
Nickel 14/14 9.3 mg/kg to 130 mg/kg
Potassium 14/14 493 mg/kg to 1,580 mg/kg

Sheet I of 2
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TABLE 28-3
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections Range of Detections

Selenium 9/14 0.26 mg/kg to 4.1 mg/kg
Silver 7/14 0.36 mg/kg to 15.3 mg/kg
Sodium 12/14 31.9 mg/kg to 1,080 mg/kg
Vanadium 14/14 13.6 mg/kg to 89.5 mg/kg
Zinc 14/14 38.4 mg/kg to 16,400 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: MMF 7/20/01
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TABLE 28-4
SEDIMENT SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections Range of Detections

Semivolatile Organic Compounds
Benzo(a)Anthracene 1/2 67 ug/kg
Benzo(a)Pyrene 1/2 54 ug/kg
Benzo(b)Fluoranthene 1/2 120 ug/kg
Chrysene 1/2 82 ug/kg
Dibenzofuran 1/2 59 ug/kg
Di-n-Butyl Phthalate 1/2 260 ug/kg
Fluoranthene 1/2 150 ug/kg
Phenanthrene 1/2 220 ug/kg
Pyrene 1/2 130 ug/kg
Other Inorganics
Total Organic Carbon 1/1 1142,000 mg/kg
Metals
Aluminum 2/2 10,600 mg/kg to 10,700 mg/lkg
Antimony 2/2 2.1 mg/kg to 8.8 mg/kg
Arsenic 2/2 7.1 mg/kg to 8.4 mg/kg
Barium 2/2 170 mg/kg to 472 mg/kg
Beryllium 2/2 0.67 mg/kg to 0.68 mg/kg
Boron 2/2 11.6 mg/kg to 19.4 mg/kg
Cadmium 2/2 7.1 mg/kg to 9.4 mg/kg
Calcium 2/2 4,960 mg/kg to 6,940 mg/kg
Chromium, Total 2/2 24.6 mg/kg to 44.9 mg/kg
Cobalt 2/2 8.3 mg/kg to 9.1 mg/kg
Copper 2/2 83.9 mg/kg to 157 mg/kg
Iron 2/2 17,200 mg/kg to 21,500 mg/kg
Lead 2/2 196 mg/kg to 610 mg/kg
Magnesium 2/2 2,040 mg/kg to 3,130 mg/kg
Manganese 2/2 1,180 mg/kg to 1,190 mg/kg
Mercury 2/2 0.6 mg/kg to 0.81 mg/kg
Nickel 2/2 24 mg/kg to 31.8 mg/kg
Potassium 2/2 811 mg/kg to 1,000 mg/kg
Silver 2/2 0.63 mg/kg to 2.9 mg/kg
Sodium 2/2 149 mg/kg to 170 mg/kg
Vanadium 2/2 26.6 mg/kg to 29.3 mg/kg
Zinc _ 2/2 368 mg/kg to 1,110 mg/kg

Sheet I of I
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: MMF 7/20/01
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TABLE 28-5
TRENCH WATER SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections Range of Detections

Volatile Organic Compounds
cis-1,2-Dichloroethene 1/2 1 ug/L
Semivolatile Organic Compounds
bis(2-Ethylhexyl) Phthalate 1/2 13.9 ug/L
Explosives
HMX 1/2 10.71 ug/L
Metals
Aluminum 2/2 5,260 ug/L 1,430,000 ug/L
Antimony 2/2 3.9 ug/L to 6 ug/L
Arsenic 2/2 3.6 ug/L to 327 ug/L
Barium 2/2 345 ug/L to 11,200 ug/L
Beryllium 1/2 47.3 ug/L
Boron 2/2 3 ug/L to 250 ug/L
Cadmium 1/2 1 ug/L
Calcium 2/2 1,680 ug/L to 179,000 ug/L
Chromium, Total 2/2 15.2 ug/L to 1,380 ug/L
Cobalt 2/2 4.5 ug/L to 518 ug/L
Copper 2/2 62 ug/L to 1,290 ug/L
Iron 2/2 12,700 ug/L to 1,870,000 ug/L
Lead 2/2 138 ug/L to 875 ug/L
Magnesium 2/2 1,200 ug/L to 286,000 ug/L
Manganese 2/2 320 ug/L to 49,900 ug/L
Mercury 2/2 3.6 ug/L to 6.8 ug/L
Nickel 2/2 8.2 ug/L to 1,350 ug/L
Potassium 2/2 347 ug/L to 61,200 ug/L
Silver 1/2 11.7 ug/L
Sodium 1/2 74,100 ug/L
Thallium 1/2 10.6 ug/L
Vanadium 2/2 15.4 ug/L to 1,910 ug/L
Zinc 2/2 490 ug/L to 4,160 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: MMF 7/20/01
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TABLE 28-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0069

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (1HQ) Ratio of Max Concentration

CAS Number Chemical ~~~~~Max Reputortn Qulfe Uis Concentration (or Raegion 9nustrial Based on USEPA Region 9 (or Max RL) to Migration t
AS Number |Chemical |Max Reporting |Qualifier |Ut nits | ttMax RL) to Rgion 9 Indtrial Industrial Soil PRG for Groundwater Criteria

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

Volatile Organic Compounds
71-55-6 I,1,1-Trichloroethane 7 U UGIKG 2.10E-06 7.00E-02

79-34-5 1,1,2,2-Tetrachloroethane 7 U UG/KG 7.79E-09 1.79E-06 3.50E+ 01

79-00-5 1,1,2-Trichloroethane 7 U UG/KG 3.68E-09 4.60E-05 7.78E+00

75-34-3 1,1-Dichloroethane 7 U UG/KG 3.40E-06 7.00E-03

75-354 1, -Dichloroetbene 7 U UGIKG 5.90E-08 1.04E-04 2.33E+00

107-06-2 1,2-Dichloroethane (EDC) 7 U UG/KG 9.15E-09 1.9911-04 7.00E+00

540-59-0 1,2-Dichloroethene (total) 7 U UG/KG 4.75E-05 3.50E-0O

78-87-5 1,2-Dichloropropane 7 U UG/KG 9.12E-09 3.29E-04 7.00E+00

78-93-3 2-Butanone (MEK) 14 U UG/KG 5.05E-07

591-78-6 2-Hexanone 14 U UG/KG

10o-10-1 4-Methyl-2-pentanone (MIBK) 14 U UG/KG 4.85E-06

67-64-1 Acetone 21 U UGfKG 3.38E-06 2.63E-02

7143-2 Benzene 7 U UG/KO 4.78E-09 2.89E-04 3.50E+00

75-27-4 Bromodichloromethane 7 U UG/KG 2.97E-09 6.71E-06 2.33E-01

75-25-2 Bromoform 7 U UG/KG 2.241E-11 3.971E-07 1.75E-01

74-83-9 Bromrnomethane 7 U UG/KG 5.33E-04 7.00E-OI

75-15-0 Carbon disulfide 7 U UG/KG 5.791E-06 3.5011-03

56-23-5 Carbon tetrachloride 7 U UG/KG 1.32E-08 1 .OE-03 2.33E+00

108-90-7 Chlorobenzene 7 U UG/KG 1.29E-05 1.00E-01

75-00-3 Chloroethane 7 U UG/KG 1.08E-09 3.7iE-07

67-66-3 Chloroform 7 U UGfKG 1.34E-08 5.43E-03 2.33E-01

74-87-3 Chloromethane 7 U UG/KG 2.63S-09

156-59-2 cis-1,2-Dichloroethene 7 U UG/KG 4.75E-05 3.50EB-l

ND =Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 28-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0069

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 Migrationta

CAS Number Chemical Max Reporting Qualifier Units Max RL) to Region 9 Industrial Soil PRG for Groundwater Criteria
Limit (IRI4 Background (SOIL) Soil PRG for Toxins (DAF-1)

Carcinogens

10061-01-5 cis-1,3-Dicbloropropene 7 U UG/KG 3.94E-a8 15.9E-04

12448-1 Dibromochlorometbane 7 U UG/KG 2.64E-09 4.40E-06 3.50E-01

10041 4 Ethylbenzene 7 U UGIKG I.17E-06 1.0012-02

75-09-2 Methylene chloride 8 U UGIKG 3.90E-10 8.182-07 8.00E+00

110-54-3 N-Hexane 7 U UGIKG 1.73E-05

100-42-5 Styrene 7 U UG/KG 3.42E-07 3.50E-02

127-18 4 /Kfiley n PCE . - s3 UO/G 2.68E-10 2.94E206

108-88-3 Toluene 7 U UG/KG 3.52E-06 I.17E-02

1330-20-7 total Xylenes 7 U UG/KG 1.57E-06 7.00E-04

156-60-5 trans-1,2-Dichloroethene 7 U UG/KG 3.27E-05 2.33E-0O

10061-02-6 trans-I,3-Dicbloropropene 7 U UG/KG 3.94E-08 1.59E-04

79-01-6 Trichloroethylene (TCE) 7 U UG/KG 1.14E-09 8.85E-05 2.33E+00

75-01-4 Vinyl chloride 7 U UG/KG 1.44E-07 1.00E+01

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

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

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

106-46-7 1,4-Dichlorobenzene 510 U UG/KG 6.27E-08 2.65E-04 5.1 OE+00

95-95-4 2,4,5-Trichlorophenol 2600 U UG/KG 2.95E-05 2.60E-01

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

120-S3-2 2,4-Dichlorophenol 510 U UG/KG 1.93E-04 1.022+01

105-67-9 2,4-Dirnethylphenol 510 U UG/K. 2.89E-05 1.28E+00

51-28-5 2,4-Dinitrophenol 2600 U UGI/KG , 1.48E-03 2.60E+02

91-58-7 2-Chloronapithalene 510 U UG/KG 1.87E-05

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

Page 2 of 12
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TABLE 28-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0069

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 Based on USEPA Region 9 (or Max RL) to Migration to

CAS Number Chemical Max Reporting Qualifier Units aRegion 9 Industrial r Criter

Limit (ffL4 Background (SOIL) Soil PRG for Toxins (DAF-1)
Carcinogens

95-57-8 2-Chlorophenol 510 U UGIKG 2.11-E03 2.55E+00

91-57-6 2-Methylnaphthalene 72 J UG/KG 1.33E-06 3.60E-04

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

88-74-4 2-Nitroani*ine 2600 U UG/KG 5.17E-02

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

91-94-1 3,3-Dichlorobenzidine 510 U UG/KG 9.30E-08 1.70E+03

99-09-2 3-Nitroaniline 2600 U UG/KG 5.17E-02

534-52-1 4,6-Dinitro-2-methylphenol 2600 U UG/KG

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

59-50-7 4-Chloro-3-nethylphenol 510 U UG/KG I.16E-05

10647-8 4-Chloroaniline 1000 U UG/KG 2.84E-04 3.33E+0O

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

106-44-5 4-Methylphenol 510 U UG/KG 1.16E-04

100-01-6 4-Nitroaniline 2600 U UG/KG 5.17E-02

100-02-7 4-Nitrophenol 2600 U UG/K& 3.69E-04

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

208-96-8 Acenaphthylene 510 U UG/KG 9.41 E-06 2.55E-03

120-12-7 Anthracene 130 J UG/KG 3.34E-07 2.17E-04

56-55-3 IN N4 <12 1700 UG/KG 5.89E-07 T:½42 2:1 3E+0

50-32-8 B z p e 2200 UGIKG .7.62E-06 .. : - 5.SOEtOO

205-99-2 Bi b bI1Ftie .. - 2600 UG/KG 9.01E-07 L30E1 0i

191-24-2 Benzo(g hi)perylene 2000 UGfKG 3.69E-05 1.00E-02

207-08-9 Benzo(k)fluoranthene 1700 UG/KG 5.89t-08 8.50E-01

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

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

J = Estimated U = Nondetect
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TABLE 28-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0069

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

MaxRe rRatio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or ~~Concentration (or Based on USEPA BsdnSPRegion 9 (or Max RL) to Migration t

CAS Number Chemical Max Reporting Qualifier Units | Coce to Region 9 Industrial Industrl Soil PRG for Grundwater Criteri
Limit (RL) Background (SOIL) Soil PRG for Toxins (DAF-1)

Carcinogens

11144-4 bis(2-Chloroethyl) ether 510 U UG/KG 8.23E-07 2.55E+04

108-60-1 bis(2-Chloroisopropyl) ether 510 U UG/KG 6.31E-08 1.20E-04

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 120 J UG/KG 6.81E-10 6.81 E-06

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

86-74-8 77 UG/KG 6.24C-10 __ 2s7E+0o.--iJ'i,

218-01-9 Chrysene 1800 UG/KG 6.24E-09 2.25E-01

84-74-2 Di-n-butyl phthalate 720 UG/KG 8.17E-06 2.40E-03

117-84-0 Di-n-octyl phthalate 510 U UG/KG 2.89E-05 5.1OE-05

53-70 -3 D zh e ,, 630 UG/KG Fi.. 7.88E+'0,>j'

132-64-9 Dibenzofuran 65 1 UGIKG 1.28E-05

84-66-2 Diethyl phthalate 510 U UGfKG 7.24E-07

131-11-3 Dimethyl phthalate 510 U UGIKG 5.79E-08

206 44-0 Fluoranthene 2400 UG/KG 7.97E-05 1.20E-02

86-73-7 Fluorene 510 U UG/KG 1.54E-05 1.70E-02

118-74-1 Hexachlorobenzene 510 U UG/KG 3.31E-07 7.24E-04 5.102+00

87-68-3 Hexachlorobutadiene 510 U UG/KG 1.61E-08 2.89E-03 5.10E+00

77474 Hexachlorocyclopentadiene 510 U UG/K& 8.65E-05 2.55E-02

67-72-1 Hexachloroethane 510 U UG/KG 2.89E-09 5.79E-04 2.55E+01

193-39-5 e 1700 UGIKG 5.89E-07 t =:1ati

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

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

86-304 N-Nitrosodiphenylamine 510 U UG/KG 1.01 E-09 8.50E+00

91-20-3 Naphthalene 160 I UG/KG 8.49E-04 4.00E-02

87-86-5 Pentachlorophenol 2600 U UG/KG 2.34E-07 1.82E-04 2.60E+03

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 28-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0069

ADDITIONAL AND UNCEARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (RQ) 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 MxR to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria
Limit (RL) B~~axkron (SO)Ito Soil PRG for Toxins D -1

Limi (RL Bacgroud (SIL) Carcinogens AFl

85-01-8 Phenanthrene 440 J UG/KG S.11 E-06 2.20E-03

108-95-2 Phenol 510 U UG/KG 9.65E-07 1.02E-01

129-00-0 Pyrene 2200 UG/KG 4.06E-05 1.10E-02

Explosives

99-35-4 1,3,5-Trinitrobenzene 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) 680 J UG/KG 8.27E-09 1.54E-03

121-14-2 2,4-Dinitrotoluene 380 U UG/KG 2.16E-04 9.50E+03

606-20-2 2,6-Dinitrotoluene 510 U UG/KG 5.79E-04 1.70E+04

35572-78-2 2-Amino-4,6-Dinitrotoluene 370 J UG/KG

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

99-08-1 3-Nitrotoluene 770 U UG/KG 3.79E-04

19406-51-0 4-Amino-2,6-Dinitrotoluene 250 J UG/KG

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

269141-0 HMX 770 U UG/KG 1.75E-05

98-95-3 Nitrobenzene 380 U UG/KG 3.32E-03

121-824 RDX 770 U UG/KG 3.43E-08 2.91 E-04

47945-8 Tetryl 1200 U UG/KG 1.36E-04

Metals

7429-90-5 Alumrinum 14800 MG/KG 5.14E-01 8.83E-03

7440-36-0 ikmdiii ii:g i2.r> 173 MG/KG 2.08E+02 2.12E-01 7E2

7440-38-2 I .f,2E48.1 tG 3.56E+00 :AsfE +ls
It. 48 1 MG/KG 3.562+00 V~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~ , -> ______________________ ______________________~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~M/K 253+0 E0

7440-39-3 ,,. 4940 MG/G 2.532+01 3.972-02

744041-7 Reryi rn:tri r,.m 1.6 MG/KG 2.11 E+00 7.14E-10 4.33E-04 5.33E-01

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

J = Estimated U = Nondetect
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TABLE 28-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0069

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Rtoof Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Based on USEPAMax Result or ~~Ratio o a Based on USEPA Raad utegio 9Q (or Max IlL) to Migration t

CAS Number Chemical Max Reporting Qualifier Units Concentration (or Region 9 Industrial IaedndustilSoilPRG for GoroundwaterCrioteri
Limit (RL) ~~~Max RL) to Soil PRG for InutraSoxins or Gondae CrAF itei

I/ Ch cLimi11t (L Qllalifier Urits Background (SOIL) Carcinogens Toxins (DAt-1)

744042-8 Boron 84.2 MG/KG 1.59E+01 L.06E-03

744043-9 cmd>iiiii4S -4 i 28 MG/KG 1.47E+02 9.37E-09 3.46E-02 _i i

7440-70-2 Calcium 51300 MG/KG 2.05E+01

744047-3 Ch ; iniin M- . 266 MGKG l.06EK1 5.93E-07 w >133

7440 484 Cobalt 28.6 MG/KG 1.32E+00 2.33E-04

7440-50-8 Copper 7060 MG/KG 6.25E+02 9.30E-02

7439-89-6 Iron 308000 MG/KG 1.60E+01 5.03TEh-

7439-92-1 Liad ,it$<H; N 51000 MG/KG 2.18E+03

7439-954 Magnesium 13900 MG/KG 8.96E+00

7439-96-5 Manganese 1620 MG/KG 4.45E-01 5.02E-02

7439-97-6 g 2Xui i, 0.52 MG/KG 8.67E+00

7440-02-0 Ni6kiicm: ',j`i2P - 130 MG/KG 6.88E+00 3.18E-03 - >t86E+Olt 1 -

2023695 Potassium 1580 MG/KG 2.53EE+00

778249-2 2 4.1 J MG/KG 1.75E+00 4.01E-04 i tl i=&

7440-224 $ .>ij &i >. 15.3 MG/KG 264E+01 .. SOE-03

7440-23-5 Sodium 1080 MG/KG 6.35E+00

7440-28-0 Thallium 14 U MG/KG 3.41E+0 9.78E-05

744042-2 Vanadium 89.5 Ji MG/KG 1.90E+00 6.26E-03 2.98E-0O

7440-66-6 Zh eit 4 i 2. 16400 MG/KG 3.19E+02 2.68E-02 - .73E+ i2ii

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

J = Estimated U = Nondetect
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TABLE 28-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0069

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ma ResultRatio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration

CAS Number Chemical lMax Reporting Qualifier 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

Volatile Organic Compounds

71-55-6 1,1,1-Trichloroethane 7 U UG/KG 3.50E-03

79-34-5 1, I,2,2-Tetrachloroethane 7 U UG/KG

79-00-5 1 j,2-Trichloroethane 7 U UGIKG 8.54E-07 8.54E-07 3.50E-0O

75-34-3 1 ,1-Dichloroethane 7 U UGIKG 3.50E-08 3.50E-08 3.04E-04

75-354 11-Dichloroethene 7 U UG/KG 3.89E-07 3.89E-06 1.17E-0O

107-06-2 1,2-Dichloroethane (EDC) 7 U UG/KG 1. l E-04 5.OOE-06 3.50E-01

540-59-0 1,2-Dichlomoethene (total) 7 U UG/KG 3.50E-07 3.50E-07 1.75E-02

78-87-5 1,2-Dichloropropane 7 U UG/KG 8.33E-05 3.8919-06 2.33E-01

78-93-3 2-Butanone (MEK) 14 U UG/KG

591-78-6 2-Hexanone 14 U UG/KG

108-10-i 4-Methyl-2-pentanone (MIBK) 14 U UG/K&

67-64-1 Acetone 21 U UG/KG 1.05E-07 I.OSE-07 1.311E-03

7143-2 Benzene 7 U UG/KG 3.50-05 1.63E-06 2.33E-01

75-27-4 Bromodichloromethane 7 U UG/KG 7.615E-05 3.50E-06 1. 17E-02

75-25-2 Bromoform 7 U UGIKG 9.725-06 4.38E-07 8.75E-03

74-83-9 Bromomethane 7 U UGIKG 2.41 E-06 7.OOE-06 3.50E-02

75-15-0 Carbon disulfide 7 U UG/KG 3.505-08 3.50E-07 2.19E-04

56-23-5 Carbon tetrachloride 7 U UG/KG 1.59E-04 1.71 E-05 1.OOE-01

108-90-7 Chlorobenzene 7 U UG/KG 1.71 E-07 1.7 1 E-06 7.00E-03

75-00-3 Chloroethane 7 U UG/KG

67-66-3 Chloroform 7 U UG/KG 7.45E-06 3.50E-06 1.171E-02

74-87-3 Chlorornethane 7 U UG/KG

156-59-2 cis-l,2-Dichloroethene 7 U UG/KG 3.50E-07 3.50E-07 1.75E-02

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

J = Estimated U = Nondetect
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TABLE 28-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0069

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or r 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/Commercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

10061-01-5 cis-I,3-Dichloropropene 7 U UGIKG

124-48-1 Dibromochloromethane 7 U UG/KG 1.71E-07 1.71E-07 1.75E-02

100-414 Ethyloenzene 7 U UG/KG 3.50E-08 3.50E-07 5.38E-04

75-09-2 Methylene chloride 8 U UG/KG 1.05E-O5 6.67E-07 4.00E-01

110-54-3 N-Hexane 7 U UG/KG

10042-5 Styrene 7 U UG/KG I.71E-08 1.71E-07 1.75E-03

127-184 " SOtX 5 3 UG/KG 4.55E-05 2.08E-06 8.33E-02

108-88-3 Toluene 7 U UG/KG 1.71E-08 1.71E-08 5.83E-04

1330-20-7 total Xylenes 7 U UG/KG 7.00E-09 1.7 IE-08 4.67E-05

156-60-5 trans-1,2-Dichloroethene 7 U UGfKG 1.71 E-07 1.71E-07 1 .00E-02

10061-02-6 trans-1,3-Dichloropropene 7 U UG/KG

79-01-6 Trichloroethylene (TCE) 7 U UG/KG 1.35E-05 5.83E-06 I.17E-0O

75-014 Viny! chloride 7 U UG/KG 2.33E-03 1.08E-04 7.OOE-0O

Semivolatile Organic Compounds

120-82-1 11,2,4-Trichlorobenzene 510 U UG/KG 2.55E-OS 2.55E-04 1.02E-01

95-50-1 1,2-Dichlorobenzene 510 U UG/KG 2.83E-06 2.83E-05 3.OOE-02

541-73-1 1,3-Dichlorobenzene 510 U UGfKG

106 46-7 1,4-Dichlorobenzene 510 U UG/KG 2.55E-OI

95-95-4 2,4,5-Trichlorophenol 2600 U UG/KG 1.30E-05 1.30E-05 9.63E-03

88-0&2 2,4,6-Trichlorophenol 510 U UG/KG 9.81 E-04 4.64E-05 2.55E+O0

120-83-2 2,4-Dichlorophenol 510 U UG/KG 8.36E-05 8.36E-04 5.1A-OI

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

51-28-5 2,4-Dinitrophenol 2600 U UG/KG 6.34E-04 ' 6.34E-03 1.30E+O1

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

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

J = Estimated U = Nondetect
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TABLE 28-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0069

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 RIL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class

CAS Number Chemical Max Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil Soil Component of
Limnit {RL~) Ingestion Criteria Ingestion Criteria Groundwater Criteria

95-57-8 2-Chlorophenol 510 U UG/KG 5. IOE-05 5.IOE-05 1.28E-0I

91-57-6 2-Methylnaphthalene 72 J UG/KG LI8E-06 1.18E-06 1.7 IE-05

9548-7 2-Methylphenol 510 U UG/KG 5.1 OE-06 5.1OE-06 3.40E-02

88-744 2-Nitroaniline 2600 U UG/KG

88-75-5 2-Nitropbenol 510 U UGIKO

91-94-1 3,3'-Dichlorobenzidine 510 U UG/KG 3.92E02 1.82E-03 7.29E+01

99-09-2 3-Nitroaniline 2600 U UG/KG

534-52-1 4,6-Dinitro-2-mnethylphenol 2600 U UG/KG

101-55-3 4-Bmrnophenyl phenyl ether 510 U UG/K.

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

106 47-8 4-Chloroaniline 1000 U UG/KG 1.22E-04 1.22E-03 1.43E+00

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

106-44-5 4-Methylphenol 510 U UGIKO

100-01-6 4-Nitroaniline 2600 U UG/KG

100-02-7 4-Nitrophenol 2600 U UGIKG

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

208-96-8 Acenaphthylene 510 U UG/KG 8.36E-06 8.36E-06 1.21E-04

120-12-7 Anthracene 130 1 UG/KG 2.13E-07 2.13E-07 1.081-O5

56-55-3 ith& c 1700 UG/KG 2.13E-01 1.OOE-02 8.SOE-0i

50-32-8 W- 0 g 2200 UG/KG {t. 47SE- t U1.29E-01 2.75E -OI

205-99-2 i, d (at & 2600 UG/KG 3.25E-01 1.53E-02 5.20E-0I

191-24-2 Benzo(g,hi)perylene 2000 UGIKG 3.28E-o5 - 3.28E-05 4.76E-04

207-08-9 Benzo(k)fluoranthene 1700 UG/KG 2.18E-02 1.OOE-03 3.47E-02

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

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 28-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0069

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 IEPA (or Max RL) to IEPA Class

Limit (RLe Industrial/Commercial Soil Construction Worker Soil Soil Component of
Limit 3RI.) Ingestion Criteria Ingestion Criteria Groundwater Criteria

111-44-4 bis(2-Chloroethyl) ether 510 U UG/KG 1.02E-01 6.80E-03 1 .28E+03

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

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 120 J UG/KG 2.93E-04 2.93E-05 3.33E-05

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

86-74-S Crbazo.-< 2 -S .:; 77 J UGIKG 2.66E-04 1.24E2-5 1.282-01

218-01-9 Chrysene 1800 UG/KG 2.31E-03 1.06E-04 1.13E-02

84-74-2 Di-n-butyl phthalate 720 UG/KG 3.60E-06 3.60E-06 3.13E-04

117-84-0 Di-n-octyl phthalate 510 U UG/KG 1.24E-05 1.24E-04 5.1 OE-05

53-70-3 Dibeoi TX IMn gW" M 630 UG/KG 7.881-01 3.7 iE-02 3.15E-01

132-64-9 Dibenzofuran 65 J UG/KG

8466-2 Diethyl phthalate 510 U UG/KG 5.1 OE-07 5. 1OE-07 1.09E-03

131-11-3 Dimethyl phthalate 510 U UG/KG

20644-0 Fluoranthene 2400 UG/KG 2.93E-05 2.93E-05 5.58E-04

86-73-7 Fluorene 510 U UG/KG 6.221E-06 6.22E-06 9.11 E-04

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

87-68-3 Hexachlorobutadiene 510 U UG/KG

77-47-4 Hexachlorocyctopentadiene 510 U UG/KG 3.64E-05 3.64E-05 1.28E-03

67-72-1 Hexachloroethane 510 U UGIKG 2.555E-04 2.55E-04 I.02E+00

193-39-5 i1cXbGA3~-t4?~~ron ____________ ___ 1700 UG/KG 2.13E-01 1.00E-02 I.21E-01

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

62164-7 N-Nitroso-di-n-propylarnine 510 U UG/KG 6.38E-01 2.832-02 1.02E+04

86-30-6 N-Nitrosodiphenylamine 510 U UG/KG 4.25E-04 - 2.043-05 5.IOE-01

91-20-3 Naphthalene 160 3 UG/KG 1.952-06 1.953-05 1.90E-03

87-86-5 Pentachlorophenol 2600 U UG/KG 1.082-01 5.OOE-03 8.67E+01

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

I = Estimated U= Nondetect

Page 10 of 12
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TABLE 28-6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0069

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WIILDLIFE REFUGE

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

CAS Number Chemical Max Reporting Qualifier Units IndustriaUlCommercial Soil Construction nWorker Soil Soil Component of

Limit (RIL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

85-01-8 Phenanthrene 440 J UG/KG 7.21 E-06 7.21 E-06 1.O5E-04

108-95-2 Phenol 510 U UG/KG 5.10E-07 4.25E-06 5.1OE-03

129-00-0 Pyrene 2200 UGIKG 3.61 E-05 3.61E-05 5.24E-04

Explosives
99-35-4 1,3,5-Trinitrobenzene 380 U UG/KG

99-65-0 1,3-Dinitrobenzene 380 U UG/KG

118-96-7 2,4,6-Trinitrotoluene (TNT) 680 J UG/KG

121-14-2 2,4-Dinitrotoluene 380 U UG/KG 4.52E-02 2.11 E-03 4.75E+02

606-20-2 2,6-Dinitrotoluene 510 U UG/KG 6.07E-02 2.83E-03 7.29E+02

35572-78-2 2-Amino4,6-Dinitrotoluene 370 J UG/KG

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

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

19406-51-0 4-Amino-2,6-Dinitrotoluene 250 J UG/KG

99-99-0 4-Nitrotoluene (PNT) 770 U UG/KG

269141-0 HMX 770 U UG/KG

98-95-3 Nitrobenzene 380 U UG/KG 3.80E-04 3.801E-04 3.80E+00

121-82-4 RDX 770 U UG/KG

479345-8 Tetryl 1200 U UG/KG

Metals
7429-90-5 Aluminum 14800 MG/KG

7440-36-0 I 4in 173 MG/KG 2.11E-01 . 2.If ½4 fl *.6 K

7440-38-2 Axseniot;' 48.1 MG E - 789E-01 .

7440-39-3 Bnuit'. 4940 MG/K 3.53E-02 3.53E-01 ; l 2E+00

7440-41-7 &iI1 v .- X > 1.6 MG/KG <K V60E+07.1 6 5.52E402 2.42E-01

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

J = Estimated U = Nondetect

Page 11 of 12



TABLE 28-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0069

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

. Max Result or - r Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration

CAS Number Chemical Max Reporting Qualifier Units (or Max RL) to lEPA (or Max RL) to IEPA (or Max RL) to IEPA Class I
Limit (RL) Industrial/Commercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

744042-8 Boron 84.2 MG/KG 4.68E-04 4.68E-03

7440 43-9 Ciil 2 -r2. 28 MG/KG 1.40E-02 1.40E-01 a d 7 7 

7440-70-2 Calcium 51300 MG/KG

744047-3 Ch~im., . 266 MG/KG 2.66E-02 6.49E-02 d :i:Eo 5 K

744048-4 Cobalt 28.6 MO/KG 2.38E-04 2.38E-03

7440-50-8 Copper 7060 MG/KG 8.61 E-02 8.61E-01 6.42E-01

7439-89-6 Iron 308000 MG/KG

7439-92-1 Leadt 51000 MG/KG . R TiL2E+2- 

7439-954 Magnesium 13900 MG/KG

7439-96-5 Manganese 1620 MG/KG 1.69E-02 1.69E-01

7439-97-6 [ d " 0.52 MG/KG 8.52E-04 8.52E-03 -47E+00> d

7440-02-0 Ni6gS~&Ps~s~E,- 4 j ii' 130 MG/KG 3.17E03 3.17E-02 7.I-0

2023695 Potassium 1580 MG/KG

778249-2 ifidei .t- d 4.1 J MG/KG 4.1OE-04 4.10E-03

7440-22-4 ;iYeti9tv 15.3 MG/KG 1.53E-03 1.53E-02

7440-23-5 Sodium 1080 MG/KG

7440-28-0 Thallium 14 U MG/KG 8.75E-02 8.75E-02 5.83E+00

7440-62-2 Vanadium 89.5 3 MG/KG 6.39E-03 6.39E-02 9.13E-02

7440-66-6 Zin 'c j. p tt 16400 MG/KG 2.69E-02 2.69E-01 I. - Mk4 .

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

Page 12 of 12



0~~~~
TABLE 28-7

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0069

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 MaxREL) toMigrationt

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

(SEDIMENT) Carcinogens

Semivolatile Organic Compounds _ _ _ _

120-82-1 1,2,4-Trichlorobenzene 580 U UG/KG 7.61E-05 1.93E+00

95-50-1 I,2-Dichlorobenzene 580 U UG/KG 1.75E-04 6.44E-01

541-73-1 1,3-Dichlorobenzene 580 U UGIKG 1 .12E-02

106-46-7 1,4-Dichlorobenzene 580 U UG/KG 7.14E-08 3.02E-04 5.80E+00

95-954 2,4,5-Trichlorophenol 2900 U UG/K& 3.29E-05 2.90E-01

88-06-2 2,4,6-Trichlorophenol 580 U UGfKG 2.591-09 7.25E+01

120-83-2 2,4-Dichlorophenol 580 U UGI/KG 2.19E-04 1.16E+01

105-67-9 2,4-Dimethylphenol 580 U UG/KG 3.29E-05 1.45E+00

51-28-5 2,4-Dinitrophenol 2900 U UGfKG 1.65E-03 2.90E+02

91-58-7 2-Chloronaphthalene 580 U UGIKG 2.13E-05

95-57-8 2-Chlorophenol 580 U UGfKG 2.40E-03 2.90E+00

91-57-6 2-Methylnaphthalene 580 U UG/G 1.07E-05 2.90E-03

9548-7 2-Methylphenol 580 U UG/KG 1.32E-05 7.25E-01

88-744 2-Nitroaniline 2900 U UG/KG 5.76E-02

88-75-5 2-Nitrophenol 580 U UG/KG 8.23E-05

91-94-1 3,3Y-Dichlorobenzidine 580 U UG/KG 1.06E-07 I.93E+03

99-09-2 3-Nitroanilfine 2900 U UG/KG 5.76E-02

534-52-1 4,6-Dinitro-2-methylphenol 2900 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 580 U UGfKG

59-50-7 4-Chloro-3-methylphenol 580 U UG/KG 1.32E-05

106 47-8 4-Chloroaniline 1200 U UG/G 3.41 E-04 4.E+01

7005-72-3 4-Chlorophenyl phenyl ether 580 U UG/KG

106 44-5 4-Methylphenol 580 U UG/KG 1.32E-04

ND = Not Detected 2 = Outside of Range W = Estimated Nondetect
J - Estimated U - Nondetect

Page I of l0



TABLE 28-7

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0069

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (H(Q) Ratio of Max Concentration

Max Result or Concentration (or Based on USEPA Based onUSEPA Region9 9 or Max L)ntoMigrationt

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

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

100-01-6 4-Nitroaniline 2900 U UG/KG 5.76E-02

100-02-7 4-Nitrophenol 2900 U UG/KG 4.12E-04

83-32-9 Acenaphthene 580 U UG/KG 1.51 E-05 1.93E-02

208-96-8 Acenaphthylene 580 U UG/KG 1.07E-05 2.90E-03

120-12-7 Anthracene 580 U UG/KG 1.49E-06 9.67E-04

56-55-3 Benzo(a)anthracene 67 J UGfKG 2.32E-08 8.38E-01

50-32-8 Benzo(a)pyrene 54 J UGfKG 1.87E-07 1.35E-01

205-99-2 Benzo(b)fluoranthene 120 1 UG/KG 4.16E-08 6.00E-01

191-24-2 Benzo(g,h,i)perylene 580 U UG/KG 1.07E-05 2.90E-03

207-08-9 Benzo(k)fluoranthene 580 U UG/KG 2.01E-08 2.90E-01

111-91-1 bis(2-Chloroethoxy)methane 580 U UG/KG

111444 bis(2-Chloroethyl) ether 580 U UG/KG 9.36E-07 2.90E+04

108-60-1 bis(2-Chloroisopropyl) ether 580 U UG/IKG 7.18E-08 1.37E-04

117-81-7 bis(2-Ethylbexyl) phthalate (DEHP) 580 U UG/KG 3.29E-09 3.29E-05

85-68-7 Butyl benzyl phthalate 580 U UG/KG 3.29E-06 7.25E-04

86-74-8 Carbazole 580 U UG/KG 4.70E-09 1.93E+01

218-01-9 Chrysene 82 J UG/KG 2.84E-10 1.03E-02

84-74-2 Di-n-butyl phthalate 260 J UG/KG 2.95E-06 8.67E-04

117-84-0 Di-n-octyl phthalate 580 U UG/KG 3.292-05 5.80E-05

53-70-3 Dibenz(a,h)anthracene 580 U UG/KG 2.01E-06 7.25E+00

132-64-9 Dibenzofuran 59 J UG/KG 1. 17E-05

8446-2 Diethyl phthalate 580 U UGIKG 8.23E-07

131-11-3 Dimethyl phthalate 580 U UG/KG 6.58E-08

206-44-0 Fluoranthene 150 J UG/KG 4.98E-06 7.50E-04

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

J = Estimated U = Nondetect
Page 2 of 10



TABLE 28-7

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0069

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 MaxR]L) to Migrationt

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

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

I (SEDIMENT) Carcinogens

86-73-7 Fluorene 580 U UGIKG 1.75E-05 1.93E-02

118-74-1 Hlexachlorobenzene 580 U UGIKG 3.76E-07 8.23E-04 5.80E+00

87-68-3 Hexachlorobutadiene 580 U UG/KG 1.83E-08 3.29E-03 5.80E+00

7747-4 Hexachlorocyclopentadiene 580 U UG/KG 9.84E-05 2.90E-02

67-72-1 Hexachloroethane 580 U UG/KG 3.29E-09 6.58E-04 2.90E+01

193-39-5 Indeno(l,2,3-c d)pyrene 580 U UG/KG 2.01 E-07 8.29E-01

78-59-1 Isophorone 580 U UG/KG 2.23E-10 3.29E-06 1.93E+01

621-64-7 N-Nitroso-di-n-propylaniine 580 U UG/KG 1.65E-06 2.90E+05

86-30-6 N-Nitrosodiphenylamine 580 U UGIKG 1.151E-09 9.67E+00

91-20-3 Naphthalene 580 U UG/KG 3.08E-03 1.45E-01

87-86-5 Pentachlorophenol 2900 U UG/KG 2.61 E-07 2.03E-04 2.90E+03

85-01-8 Phenanthrene 220 5 UG/KG 4.06E-06 1. I OE-03

108-95-2 Phenol 580 U UG/KG I. I OE-06 1.16E-01

129-00-0 Pyrene 130 J UG/KG 2.40E-06 6.50E-04

Explosives

99-35-4 I,3,5-Trinitrobenzene 440 Us UG/KG 1.66E-05

99-65-0 1,3-Dinitrobenzene 440 UJ UG/KG 4.99E-03

118-96-7 2,4,6-Trinitrotoluene (TNT) 880 UJ UG/KG 1.07E-08 2.00E-03

121-14-2 2,4-Dinitrotoluene 440 UJ UG/KG 2.50E-04 1.10E+04

606-20-2 2,6-Dinitrotoluene 580 U UG/KG 6.58E-04 1.93E+04

35572-78-2 2-Amino-4,6-Dinitrotoluene 880 UJ UG/KG

88-72-2 2-Nitrotoluene (ONT) 880 UJ UG/KG

99-08-1 3-Nitrotoluene 880 UJ UG/KG 4.33E-04

19406-51-0 4-Amino-2,6-Dinitrotoluene 880 UJ UG/KG

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

J = Estimated U = Nondetect
Page 3 of 10



TABLE 28-7
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0069

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 Max RL) to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria
Limit (RL) Background Soil PRG for Toxins (DAF-1)

(SEDIMENT) Carcinogens

99-99-0 4-Nitrotoluene (PNT) 880 UJ UG/KG 4.33E-04

2691-41-0 HMX 880 UJ UG/K& 2.00E-05

98-95-3 Nitrobenzene 440 UJ UG/KG 3 .84E-03

121-824 RDX 880 UJ UG/KG 3.92E-08 3.33E-04

479-45-8 Tetryl 1300 UJ UG/KG 1.48E-04

Metals

7429-90-5 Aluminum 10700 MG/KG 9.52E-01 6.38E-03

7440-36-0 d 4 8.8 MG/KG 4.63E+00 1.08E-02 | 2 .9E tV14i

7440-38-2 Arsenic 8.4 MG/KG 8.16E-01 3.08E-06 1.91E-02 8.40E+00

7440-39-3 472 MG/KG 2.41E+00 3.79E-03 4 i 0.

7440-41-7 Beryllium 0.68 1 MG/KG 4.25E-01 3.03E-10 1.84E-04 2.27E-01

744042-8 Boron 19.4 MG/KG 2.45E-04

7440W3-9 Cmddiidin41iiKL 4 9.4 MG/KG 5.88E+00 3.15E-09 1.16E-02 . 9 4 44

7440-70-2 Calcium 6940 MG/KG 4.79E+00
7440 47-3 cfifi 44.9 MG/KG 2.61E+00 I.OOE-07 :2Si e2 E+ -

7440-484 Cobalt 9.1 MG/KG I.OOE+00 7.42E-05

7440-50-8 Copper 157 MG/KG 9.35E+00 2.07E-03

7439-89-6 Iron 21500 MG/KG 1.04E+00 3.51 E-02

7439-92-1 rtgt~# , 'S . 610 MG/KG 2.54E+0I

7439-954 Magnesium 3130 MG/KG 1.64E+00

7439-96-5 Manganese 1190 MG/KG 1.14E+00 3.69E-02

7439-97-6 M dujt 0.81 MG/KG 5.40E+00

7440-02-0 , 31.8 MG/KG 1.88E+00 7.78E-04 t4? 43 4 t4 1;)
2023695 Potassium 1000 MG/KG 7.04E-0I

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

Page 4 of 10
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TABLE 28-7

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0069

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 PRO for Groundwater Criteria

Limit (R]L) Background Soil PRG for Toxins (DAF-1)
(SEDIMENT) Carcinogens

778249-2 Selenium 1.8 U MG/KG 2.81 E+00 1.76E-04 6.OOE+00

7440-224 Silver 2.9 MG/KG 9.67E-01 2.84E-04 1 .45E+O0

7440-23-5 Sodium 170 MG/KG I.17E-0O

7440-28-0 Thallium 3.5 U MG/KG l.13E+Ol 2.45E-05

7440-62-2 Vanadium 29.3 MG/KG I.05E+GO 2.05E-03 9.77E-02

7440-66-6 1110 MG/KG 1 .94E+01 I.81E-O3 ZKIC03B4ii .

Other Parameters

TOC |TOC 1420 E MG/KG 2.26E+00 I II

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

Page 5 of 10



TABLE 28-7

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0069

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

Limit (RLe IndustriaUCommercial Soil Construction Worker Soil Soil Component of
Limit (RL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorooenzene 580 U UG/KG 2.90E-05 2.901E-04 1.16E-01

95-50-1 1,2-Dichlorobenzene 580 U UG/KG 3.22E-06 3.22E-05 3.41E-02

541-73-1 1,3-Dichlorobenzene 580 U UG/KG

106-46-7 1,4-Dichlorobenzene 580 U UG/KG 2.90E-01

95-954 2,4,5-Trichlorophenol 2900 U UG/KG IA45E-05 1.45E-05 1.07E-02

88-06-2 2,4,6-Trichlorophenol 580 U UG/KG 1.12E-03 5.27E-05 2.90E+00

120-83-2 2,4-Dichlorophenol 580 U UG/KG 9.51 E-05 9.51 E-04 5.80E201

105-67-9 2,4-Dimethylphenol 580 U UG/KG 1.41E-05 1.41 E-05 6.44E-02

51-28-5 2,4-Dinitrophenol 2900 U UG/KG 7.07E-04 7.07E-03 1.45E+01

91-58-7 2-Chloronaphthalene 580 U UG/KG

95-57-8 2-Chlorophenol 580 U UG/KG 5.80E-05 5.80E-05 1.45E-01

91-57-6 2-Methylnaphthalene 580 U UG/KG 9.51 E-06 9.51E-06 1.38E-04

9548-7 2-Methylphenol 580 U UG/KG 5.80E-06 5.80R-06 3.87E-02

88-744 2-Nitroaniline 2900 U UG/KG

88-75-5 2-Nitrophenol 580 U UG/KG

91-94-1 3,3'-Dichlorobenzidine 580 U UG/KG 4.46E-02 2.07E-03 8.29E+01

99-09-2 3-Nitroaniline 2900 U UG/KG

534-52-1 4,6-Dinitro-2-rnethylphenol 2900 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 580 U UG/KG

59-50-7 4-Chloro-3-rnethylphenol 580 U UG/KG

106-47-8 4-Chloroaniline 1200 U UG/KG 1.46E-04 1.46E-03 1.71E+OO

7005-72-3 4-Chlorophenyl phenyl ether 580 U UG/KG

10644-5 4-Methylphenol 580 U UG/KO

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

J = Estimated U = Nondetect
Page 6 of 10



TABLE 28-7

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0069

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 [EPA (or Max RL) to IEPA Class

CAS Number Chemical Max Reporting Q~ualifier Units IndustrialUCommercial Soil Construction Worker Soil Soil Component of

Lim~lit (RtL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

100-01-6 4-Nitroaniline 2900 U UG/KG

100-02-7 4-Nitrophenol 2900 U UG/KG

83-32-9 Acenaphthene 580 U UG/KG 4.83E-06 4.83E-06 1.02E-03

208-96-8 Acenaphthylene 580 U UGIKG 9.51E-06 9.51E-06 1.38E-04

120-12-7 Anthracene 580 U UG/KG 9.5 1E-07 9.51 E-07 4.83E-05

56-55-3 Benzo(a)anthracene 67 J UGIKG 8.38E-03 3.94E-04 3.35E-02

50-32-8 Benzo(a)pyrene 54 J UG/KG 6.75E-02 3. 1 8E-03 6.75E-03

205-99-2 Benzo(b)fluoranthene 120 J UG/KG 1.50E-02 7.06E-04 2.40E-02

I91-24-2 Benzo(ghJ)perylene 580 U UG/KG 9.51E-06 9.51E-06 1.38E-04

207-08-9 Benzo(k)fluoranthene 580 U UG/KG 7.44E-03 3.4 1E-04 1.18E-02

111-91-1 bis(2-Chloroethoxy)methane 580 U UG/K&

111-44-4 bis(2-Chloroethyl) ether 580 U UG/KG 1.16E-01 7.73E-03 1.45E+03

108-60-1 bis(2-Chlorisopropyl) ether 580 U UGIKG

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 580 U UG/KG 1.4 1E-03 1.41E-04 1.61E-04

85-68-7 Butyl benzyl phthalate 580 U UG/KG 1.41 E-06 1.41E-06 6.24E-04

86-74-8 Carbazole 580 U UG/KG 2.OOE-03 9.35E-05 9.67E-0I

218-01-9 Chrysene 82 1 UG/KG 1.05E-04 4.82E-06 5.131-04

84-74-2 Di-n-butyl phthalate 260 J UG/KG 1.30E-06 1.30E-06 l .13E-04

117-84-0 Di-n-octyl phthalate 580 U UG/KG 1.41E-05 1.41E-04 5.80E-05

53-70-3 Dibenz(a~h)anthracene 580 U UG/KG 7.25E-01 3.41 E-02 2.90E-0 I

132-64-9 Dibenzofuran 59 1 UG/KG

84-66-2 Diethyl phthalate 580 U UG/KG 5.80E-07 5.80E-07 1.23E-03

131-11-3 Dimethyl phthalate 580 U UG/KG

20644-0 Fluoranthene 150 J UG/KG l .83E-06 l .83E-06 3.49E-05

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

J =Estimated U = Nondetect Page 7 of 10



TABLE 28-7
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0069

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 (R-L) Industrial/Commercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

86-73-7 Fluorene 580 U UG/KG 7.07E-06 7.07E-06 1.04E-03

118-74-1 Hexachlorobenzene 580 U UG/KG 1.45E-01 7.44E-03 2.90E-01

87-68-3 Hexachlorobutadiene 580 U UG/KG

77-474 Hexachlorocyclopentadiene 580 U UG/KG 4.14E-05 4.14E-05 1A5E-03

67-72-1 Hexachloroethane 580 U UG/KG 2.90E-04 2.90E-04 I. 16E-00

193-39-5 Indeno(l,2,3-c,d)pyrene 580 U UG/KG 7.25E-02 3.41 E-03 4.14E-02

78-59-1 Isophorone 580 U UG/KG 1.41 E-06 1.41 E-06 7.25E-02

621-64-7 N-Nitroso-di-n-propylainine 580 U UG/KG 7.25E-01 3.22E-02 1.16E+04

86-30-6 N-Nitrosodiphenylarine 580 U UG/K& 4.83E-04 2.32E-05 5.80E-01

91-20-3 Naphthalene 580 U UG/K& 7.07E-06 7.07E-05 690E-03

87-86-5 Pentachlorophenol 2900 U UG/K& 1.21E-0 5.58E-03 9.67E+01

85-01-8 Phenanthrene 220 J UG/KG 3.61 E-06 3.61E-06 5.24E-05

108-95-2 Phenol 580 U UG/KG 5.80E-07 4.83E-06 5.80E-03

129-00-0 Pyrene 130 J UG/KG 2.13E-06 2.13E-06 3. I OE-05

Explosives

99-35-4 1,3,5-Tnnitrobenzene 440 UJ UG/KG

99-65-0 1 ,3-Dinitrobenzene 440 UJ UG/KG

118-96-7 2,4,6-Trinitrotoluene (TNT) 880 UJ UGIKG

121-14-2 2,4-Dinitrotoluene 440 UJ UG/KG 5.24E-02 2.44E-03 5.SOE+02

606-20-2 2,6-Dinitrotoluene 580 U UGIKG 6.90E-02 3.22E-03 8.29E+02

35572-78-2 2-Amino4,6-Dinitrotoluene 880 UJ UG/KG

88-72-2 2-Nitrotoluene (ONT) 880 UJ UG/KG

99-08-1 3-Nitrotoluene 880 UJ UG/K&

19406-51-0 4-Amino-2,6-Dinitrotoluene 880 UJ UG/KG

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

Page 8 of Io



TABLE 28-7
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0069

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 [EPA (or Max RL) to IEPA Class

CAS Number Chemical Max Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil Soil Component of
Limit {RL} Ingestion Criteria Ingestion Criteria Groundwater Criteria

99-99-0 4-Nitrotoluene (PNT) 880 UJ UG/KG

269141-0 IIMX 880 UX UG/KG

98-95-3 Nitrobenzene 440 UJ UG/KG 4.40E-04 4.40E-04 4.40E+00

121-824 RDX 880 UJ UGIKG

47945-8 Tetryl 1300 UJ UG/KG

Metals
7429-90-5 Aluminum 10700 MG/KG

7440-36-0 ifiony s - 1 8.8 MG/KG 1.07E-02 1.07E-01 6 E L7-Et

7440-38-2 Arsenic 8.4 MG/KG 2.80E+00 1.381E-0 3.OOE-0I

7440-39-3 Baim: -.. 472 MG/KG 3.37E-03 3.37E-02 3.93E-0O

744041-7 Beryllium 0.68 J MG/KG 6.80E-01 2.34E-02 1.03E-0O

744042-8 Boron 19.4 MG/KG 1.08E-04 1.08E-03

744043-9 Cadm9iumf. I 9.4 MG/KG 4.70E-03 4.70E-02 2,.42+.

7440-70-2 Calcium 6940 MG/KG

744047-3 Chii =n, d ' 44.9 MG/KG 4.49E-03 1 .IOE-02 j +

744048-4 Cobalt 9.1 MG/KG 7.58E-05 7.58E-04

7440-50-8 Copper 157 MG/KG 1.911E-03 1.911E-02 1.431E-02

7439-89-6 Iron 21500 MG/KG

7439-92-1 Lad -K I 1 - . 4 610 MG/KG .5 ES :: S t 5

7439-95-4 Magnesium 3130 MG/KG

7439-96-5 Manganese 1190 MG/KG 1.24E-02 1.241E-01

7439-974 # . , 0.81 MG/KG 1.33E 03 . 1.33E 02

7440-02-0 .n... ..I f- 31.8 MGIKG 7.76E-04 7.76E-03 4.18E-01

2023695 Potassium 1000 MG/KG

ND = Not Detected E = Outside of Range UJ Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 28-7
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0069

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 IEPA (or Max RL) to IEPA Class I
CCmax (Rer IndustriaVCommercial Soil Construction Worker Soil Soil Component of
Limit (RL} Ingestion Criteria Ingestion Criteria Groundwater Criteria

7782-49-2 Selenium 1.8 U MG/KG 1.80E-04 1.80E-03 7.50E-01

7440-22-4 Silver 2.9 MG/KG 2.90E-04 2.90E-03 1 .93E+00

7440-23-5 Sodium 170 MG/KG

7440-28-0 Thallium 3.5 U MG/KG 2.19E-02 2.19E-02 1.46E+00

7440-62-2 Vanadium 29.3 MG/KG 2.09E-03 2.09E-02 2.99E-02

7440-66-6 Zo,.l27< __.td40x 1110 MG/KG 1.82E-03 |.82E-02 3.08E-01

Other Parameters
TOC ITOC 142000 E I MG/KG

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

Page 10 of 10
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TABLE 28-8

HUMAN HEALTH SCREENING OF TRENCH WATER RESULTS FROM AUS-0069

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Cancer Risk Hazard Quotient Ratio of Max Concentration

Max Result or Based on USEPA (IHQ) 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 Class I

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

Volatile Organic Compounds

71-55-6 1,1,1-Trichloroethane 1 U UG/L 1.26E-03 5.OOE-03

79-34-5 1,1,2,2-Tetrachloroethane I U UG!L L81E-OS 2.74E-03

79-00-5 I,1,2-Trichloroethane I U UG/L 5.01 E-06 4.11 E-02 2.OOE-0 1

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) I U UG/L 8.12E-06 9.88E-02 2.00E-01

78-87-5 1,2-Dichloropropane 1 U UG/L 6.07E-06 1.45E-01 2.00E-01

78-93-3 2-Butanone (MEK) 2 U UG/L 1.05E-03

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

108-10-1 4-Methyl-2-pentanone (MIBK) 2 U UG/L 1.27E-02

67-64-1 Acetone 3 U UG!L 4.93E-03

71-43-2 Benzene 1 U UG/L 2.44E-06 8.92E-02 2.OOE-01

75-274 Bromodichloromethane I U UG/L 5.53E-06 8.22E-03

75-25-2 Bromoform 1 U UG/L 1.18E-07 1.37E-03

74-83-9 Brornomethane I U UGIL 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 1 U UG/L 9.43E-03 1.00E-02

75-00-3 Chloroethane I U UG/L 2.16E-07 1.16E-04

67-66-3 Chloroform 1 U UG/L 6.08E-06 1.60E+00

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

156-59-2 cis-l ,2-Dichloroethene 1 UG/L 1.64-02 1.43E-02

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

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

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

J = Estimated U = Nondetect

['age I of 6



TABLE 28-8

HUMAN HEALTH SCREENING OF TRENCH WATER RESULTS FROM AUS-0069

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

10041-4 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 2.00E-01

110-54-3 N-Hexane 1 U UG/L 2.85E-03

10042-5 Styrene I U UG/L 6.09E-04 1.00E-02

127-184 Tetrachloroethylene (PCE) I U UG/L 9.24E-07 3.94E-03 2.00E-01

108-88-3 Toluene 1 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- ,2-Dichloroethene U UG/L 8.22E-03 1.00E-02

10061-02-6 trans-i ,3-Dichloropropene I U UG/L 1.23E-05 1.15E-01

79-01-6 Trichloroethylene (TCE) UGIL 6.10E-07 2.74E-02 2.00E-0 I

75-014 Vinyl chloride U UG/L 5.06E-05 5.00E-0I

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 10 U UG/L 5.14E-02 1 .43E-0l

95-50-1 1,2-Dichlorobenzene 10 U UGfL 2.70E-02 1.67E-02

541-73-1 1,3-Dichlorobenzene 10 U UO/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-Tirichlorophenol 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

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 I U UG/L . 3.29E-01

9 1-57-6 2-Methylnaphthalene 10 U UGIL 5.48E-02

9548-7 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 28-8
HUMAN HEALTH SCREENING OF TRENCH WATER RESULTS FROM AUS-0069

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 (rMxR)t SP

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

_________ _____ (Tap Water) (Tap Water) GonwtrSadr

88-74-4 2-Nitroaniline 50 U UGfL 2.40E+01

88-75-5 2-Nitrophenol 10 U UG/L 3.42E-02

91-94-1 3,;-Dichlorobenzidine 20 U UGIL 1.34E-04

99-09-2 3-Nitroaniline 50 U UG/L 2.40E+01

534-52-1 4,6-Dinitro-2-methylphenol 50 U UGIL

101-55-3 4-Bromophenyl phenyl ether 10 U UG/L

59-50-7 4-Chloro-3-nmethylphenol 10 U UG/L 5.48E-03

10647-8 4-Chloroaniline 20 U UG/L I.37E-01

7005-72-3 4-Chlorophenyl phenyl ether 10 U UG!L

10644-5 4-Methylphenol 10 U UG/L 5.48E-02

100-01-6 4-Nitroaniline 50 U UG/L 2.40E+0-1

100-02-7 4-Nitrophenol 50 U UG/L 1.7 LE-0

83-32-9 Acenaphthene 10 U UG/L 2.74E-02

208-96-8 Acenaphthylene 10 U UG/L 5.48E-02

120-12-7 Anthracene 10 U UGIL 5.48E-03

56-55-3 Benzo(a)anthracene 10 U UGfL 1.09E-04

50-32-8 Benzo(a)pyrene 10 U UG/L 1.09E-03 5.OOE+01

205-99-2 Benzo(b)fluoranthene 10 U UG/L 1.09E-04

191-24-2 Benzo(g,h,i)perylene I 0 U UG/L 5.48E-02

207-08-9 Benzo(k)fluoranthene 10 U UGIL I.09E-05

111-91-1 bis(2-Chloroethoxy)methane I 0 U UG/L

111-444 bis(2-Chloroethyl) ether 10 U UGIL 1.02E-03

108-60-1 bis(2-Chloroisopropyl) ether 10 U UG/L 3.64E-05 4.1 IE-02

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 3.9 UGlL 8.12E-07 5.34E-03

8548-7 Butyl benzy] phthalate 10 U UG/L 1.37E03

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 28-8

HUMAN HEALTH SCREENING OF TRENCH WATER RESULTS FROM AUS-0069

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 Concena

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

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

86-74-8 Carbazole 10 U UGL 2S97E-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 UGfL 1.372-02

53-70-3 Dibenz(a,h)anthracene 10 U UGfL 1.09E-03

132-64-9 Dibenzofuran 10 U UG/L 4.11 E-01

84-66-2 Diethyl phthalate 10 U UGIL 3.42E-04

131-11-3 Dimethyl phthalate 10 U UG/L 2.74E-05

20644-0 Fluoranthene 10 U UGIL 6.85E-03

86-73-7 Fluorene 10 U UGIL 4.11 E-02

118-74-1 Hexachlorobenzene 10 U UG/L 2.3 8E-04 3.42E-01 1.00E+01

87-68-3 Hexachlorobutadiene 10 U UGfL 1.16E-05 1.37E+00

77-47-4 Hexachlorocyclopentadiene 10 U UGIL 3.91 E-02 2.00E-0 1

67-72-1 Hexachloroethane 10 U UGfL 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-Nftroso-di-n-propylamine 10 UJ UG/L 1.04E-03

86-30-6 N-Nitrosodiphenylamine 10 U UG/L 7.29E-07

91-20-3 Naphthalene 10 U UG/L 1.612E+00

87-86-5 Pentachlorophenol 50 U UG/L 8.92E-05 4.57E-02 5.OOE+0 1

85-01-8 Phenanthrene 10 U UG/L 5.48E-02

108-95-2 Phenol 10 U UGIL 4.57E-04 1.00E-01

129-00-0 Pyrene 10 U UGIL 5.48E-02

Explosives
99-354 1,3,5-Trinitrobenzene 0.25 U UG/L I2.28-04

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

J = Estimated U = Nondetect
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TABLE 28-8
HUMAN HEALTH SCREENING OF TRENCH WATER RESULTS FROM AUS-0069

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 l) to USEPA

CAS Number Chemical Max Reporting Qualifier Units Region 9 PRG for USEPA Region 9 PRG MCL andfor EPA Class 1
Limit (RL) Carcinogens for Toxins Groundwater Standard

_______________ ~~~~~~~~~~~ ~ ~~~~~~(Tap Water) (Tap Water) Groundwater Standard__

99-65-0 1 ,3-Dinitrobenzene 0.25 U UGIL 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 UG!L 1.37E-02

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

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

99-08-1 3-Nitrotoluene 0.5 U UGIL 8.22E-03

19406-51-0 4-Amino-2,6-Dinitrotoluene 0.5 U UGIL

99-99-0 4-Nitrotoluene (PNT) 0.5 U UGfL 8.22E-03

269141-0 HMX 0.71 UG/L 3.89E-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 Tetryl 0.75 U UG/L 2.05E-03

Metals =

7429-90-5 iAlur snumi . 1430000 UG/L 4 9Ei

7440-36-0 Antimony 6 J UG/L 4.11E-01 1.00E+00

7440-38-2 Arsnc': 327 J UG/L :7.30 •7 9772.99E1 ,J, <-342 00 

7440-39-3 Barium 11200 UG/L 604.38 .0 5.60 .

744041-7 Beillu - . 47.3 UGfL 6.48E-01 j ,4j8ffi-0I -

744042-8 Boron 250 J UGIL 7.61 E-02 1.25E-01

744043-9 Cadmium I J UG/L 5.48E-02 2.OOE-01

7440-70-2 Calcium 179000 UG/L

744047-3 Chtmim 1380 UG!L l38E1:-i ' i

7440484 Cobalt 518 F UGIL 2.37E-0 I 5.18E-01

7440-50-8 2f i L. U- UK 1290 UGfL 9.52E-01 fIi fl-98E+O

ND = Not Detected 2 = Outside of Range UJ = Estimated Nondetect

J = Estimated U = Nondetect
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TABLE 28-8

HUMAN HEALTH SCREENING OF TRENCH WATER RESULTS FROM AUS-0069

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 EPA Class I
Limit (RL) Carcinogens for Toxins Groundwater Standard

__________ ~(Tap W ater) (Tap W ater) _ ___________

7439-89-6 Ir&E~ > . 1870000 UG/L z. -b-2 74E2

7439-92-1 a . m ;tit-'- X - 875 UGfL __ t

7439-95-4 Magnesium 286000 UG/L

743 9-96-5 Mahanese, At5f ½AJ?49900 UG&L : 70B{l-. . .= 3E+.

7439-974 M6ti: 6.8 UG/L

7440-02-0 Nike1A-T ½ a 1350 UG/L E = 54'(Y 2 <'SE*-W

2023695 Potassium 61200 UGfL

7782-49-2 Selenium 5 U UG/L 2.74E-02 1.00E-01

7440-22-4 Silver 11.7 J UG/L 6.41 E-02 2.34E-01

7440-23-5 Sodium 74100 UG/L

7440-28-0 ThM1liu%4., 4Jtt, 10.6 J UGfL i~k 2i

7440-62-2 vnaunr J, ½t 4 1910 J UG/L 2. & j __

7440-66-6 Zinc 4160 UG/L 3.80E-0 I 8.32E-0O

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

Page 6 of 6
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TABLE 28-9
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0069

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD) NATIONAL WNILDLIFE REFUGE

Background Max Result or IJDirect Exposure Retained as
CAS NubrChemical Max Reporting Qualifier Units Hazard Quotient Potential

(SOIL) Limit (RL) J(HQ) (SOIL) Bloaccumulator

Volatile Organic Compounds _ ___ ____

71-5546 1, 1,1I -Trichloroethane 7 U UG/KG 2.35E-04

79-34-5 1, 1,2,2-Tetmahloroethane 7 U UG/KO 5.50E-02

79-00-5 1,1,2-Trichloroethane 7 U UG/KG 2.45E-04

75-34-3 1,1-Dichloroethane 7 U UG/KG 3.48E-04

75-35-4 1,1I-Dichloroethene 7 U UGIKG 8.45E-04

107-06-2 11,2-Dichloroethane (EDC) 7 U UG/KG 3.30E-04

540-59-0 11,2-Dichloroethene (total) 7 U UG/KO 8.89E-03

78-87-5 11,2-Dichloropropane 7 U UG/KG l.OOE-05

78-93-3 2-Butanone (MEK) 14 U UG/KG 1.56E-04 -

591-78-6 2-Hexanone14 U K3 1.I -0

108-10-1 4-Methyl-2-pentanone (MIBK) 14 U UG/KG 3. 161305

67-64-1 Acetone 21 U UGT/KO 8,40E-03

71-43-2 )Benzene 7 U UG/KG 4.38E3-04

75-27-4 1Bromodichloromnethane 7U U-/G 13E0

75-25-2 lBromoform 7 U UG/KG 4.40E-04

74-83-9 lBromomethane 7 U UG/KG 2.98E-02

75-15-0 Carbon disullide 7 U UG/KG 7.44E-02. 56-23-5 Carbon tetrachloride 7 U UGIKG 7.OOE-06

108-90-7 Chlorobenzene 7U U/G 17E0

75-00-3 Chloroethane 7 U UG/KG

67-66-3 lChloroform 7 U UG/KO 5.88E-03

74-87-3 IChloromethane 7 U UG/KG 6.73E-04

156-59-2 ecis-l,2-Dichloroethene 7 U UG/KG 8.89E-03

10061-01-5 cois-1,3-Dichloropropene 7 U UG/KG 1.76E-02

124-48-1 IDibromochloromethane 7 U UG/KG 3.41E-03

100-41-4 Ethylbenzene 7 U UG/KG I1.40E-03

75-09-2 IMethylene chloride 8 U UG/KG 1.98E-03

110-54-3 IN-Hexane 7 U UG/KG

100-42-5 IStyrene 7 U UG/KO 2.33E1-05

127-18-4 iTetrachloroethylene (PCE) 5 J UG/KG 3.85E-04

108-88-3 IToluene 7 U UG/KG 2.33E-03

1330-20-7 total Xyienes7 UGK1.7E0

156-60-5 trans-1,2-Dichloroethene 7 U UG/KG 8.89E-03

10061-02-6 trans- 1,3-Dicbloropropene 7___________________ U___KGI __76 _0

79-01-6 Trichloroethylene (TCE) 7 U UG/KG 7.78E-04

75-01-4 lVinyl chloride 7 U UG/KO 1.08E-02

Semnivolatile Organic Compounds _ __ _______

120-82-i 1 ,2,4-Trichlorobenzene 510 U UG/KOJ 2.55E-02

95-50-1 1,2-Dichlorobenzene 510 U UG/KO 1 .72E3-01

541-73-1 1,3-Dichlorobenzene 510 U jG l .351E-02

106-46-7 1,4-Dichlorobenzene 510 U UG/KG 2.55E-02

ND-=Not Detected E =Outside of Range UJ=Estimated Nondetect
.1 = Estimated U = Nondetect Page 1 of 4



TABLE 28-9
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0069

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as
CAS Number Chemical (SckgrOIL) Max Reporting Qualifier Units Hazard Quotient Potential(SOIL) Limit (RL) (HQ) (SOIL) Bloaccumulator

95-954 2,4,5-Trichlorophenol 2600 U UG/KG 6.50E-O01

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

120-83-2 2,4-Dichlorophenol 510 U UG/KG 5.83E-03

105-67-9 2,4-Dimethylphenol 510 U UG/KG 5.1 OE+0 I

51-28-5 2,4-Dinitrophenol 2600 U UG/KG 1.30E-01

91-58-7 2-Chloronaphthalene 510 U UG/KG 4.19E+01

95-57-8 2-Chlorophenol 510 U UG/KG 2.10E+00

91-57-6 2r{M47n2aphit ia l enu____y_ 2 J UG/KG 2.22E-02 ...

9548-7 2-Methylphenol 510 U UG/KG 1.26E-02

88-74-4 2-Nitroaniline 2600 U UG/KG 3.51 E-02

88-75-5 2-Nitrophenol 510 U UG/KG 3.19E-01

91-94-j 3,3'-Dichlorobenzidine 510 U UG/KG 7.89E-01

99-09-2 3-Nitroaniline 2600 U UG/KG 8.23E-01

534-52-1 4,6-Dinitro-2-methylphenol 2600 U UG/KG

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

59-50-7 4-Chloro-3--methylphenol 510 U UG/KG 6.42E-02

106 47-8 4-Chloroaniline 1000 U UG/KG 9.0913-01

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

106 44-5 4-Methylphenol 510 U UG/KG 3.133E-03

100-01-6 4-Nitroaniline 2600 U UG/KG 1.19E-01

100-02-7 4-Nitrophenol 2600 U UG/KG 3.71 E-0 1

83-32-9 Acenaphthene 510 U UG/KG 7.47E-04

208-96-8 Acenaphthylene 510 U UG/KG 7.47E-04

120-12-7 Aziade iC , 13 J UG/KO 878E-05

56-55-3 Ben(ati aene!:iX 1700 UG/KG 3.2613-01 ^ --T
50-32-8 B iiiyen 2200 UG/KG 5.00E-04

205-99-2 BpSk$Mrithne _ 2600 UGIKG 4.3513-02 4
191-24-2 _ 2000 UG/KG 1.681E-02 6

207-08-9 _ 1700 UG/KG 2.84E-02

111-91-1 bis(2-Chloroethoxy)methane 510 U UG/KI 1.68E+00

111-44-4 bis(2-Chloroethyl) ether 510 _ U UG/IG 2.15E-02

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

117 -81-7 b7 120 J UG/KG 1.301E-01

85-68-7 Butyl benzyl phthalate 510 U UG/KG 2.13E+00

86-74-8 b e *t7 77 J UG/KG

218-01-9 liii ' 1800 UG G 3.81E-

84-74-2 D1in-,* i1hgthailateg"t¶h m y _ 720 UG/KG 3.60E-03

117-84-0 Di-n-octyl phthalate 510 U UG/KG 7.199E-04

53-70-3 p(h$,SF{ : 630 UG/KG 3.42E-02 6.

132-64-9 PAYc , fu m± l4A ig'It.ig.A 6 5 UG/KG 2 .,:

84-66-2 Diethyl phthalate 510 U UG/KG 5.11OE-03

131-11-3 Dimethyl phthalate 510 U UG/KG 2.55E-03 _

ND = Not Detected E Outside of Range UJ = Estimated Nondetect
I = Estimated U = Nondetect Page 2 of 4



TABLE 28-9
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0069

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Direct Exposure Retained as
CAS Number Chemical Background Max Reporting Qualifler Units Hazard Quotient Potential

(SOIL) Limit (RL) (HQ) (SOIL) Bioaccumulator

206-44-0 Fiurt c i 2400 UG/KG 1.97E-02 

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

118-74-1 Hexachlorobenzene 510 U UG/KG 5.IOE-04

87-68-3 Hexachlorobutadiene 510 U UG/KG 1.28E+0O

77-47-4 Hexachlorocyclopentadiene 510 U UG/KG 5.10E-02

67-72-1 Hexachloroethane 510 U UG/KG 8.55E-01

193-39-5 Ind(l# 3-4d)pyrene e 1700 UG/KG 1.56E-02

78-59-1 Isophorone 510 U UG/KG 3.67E-03

62 1-64-7 N-Nitroso-di-n-propylarnine 510 U UG/KG 9.38E-01

86-30-6 N-Nitrosodiphenylamine 510 U UG/KG 2.55E-02

91-20-3 Naphthalene 160 3 UG/KG 6.43E-04

87-86-5 Pentachlorophenol 2600 U UG/KG 4.33E-0l

85-01-8 Phe4nthrene {: 440 _ UG/KG 9,63E-03 . E ' t 
108-95-2 Phenol 510 U UG/KG 1.28E-02

129-00-0 ,ciliji j; i;I;jziyiiiiijjahe2200 UG/KG 2.80E-02

Explosives
99-35-4 I1,3,5-Trinitrobenzene 380 U UG/KG 1.01E+00

99-65-0 1,3-Dinitrobenzene 380 U UG/KG 5.80E-OI. 118-96-7 2,4,6-Trinitrotoluene (TNT) 680 . UG/KG 2.27E-02

121-14-2 2,4-Dinitrotoluene 380 U UG/KG 2.97E-0 I

606-20-2 2,6-Dinitrotoluene 510 U UG/KG 1.55E+01

35572-78-2 2-Amino-4,6-Dinitrotoluene 370 _ UG/KG 4.63E-03

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

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

19406-51-0 4-Amino-2,6-Dinitrotoluene 250 J UG/KG

99-99-0 4-Nitrotoluene (PNT) 770 U UG/KG

2691-41-0 HMX 770 U UG/KG 3.08E-02

98-95-3 Nitrobenzene 380 U UG/KG 9.SOE-03

121-82-4 RDX 770 U UG/KG 7.70E-03

479-45-8 Tetryl 1200 U UG/KG

Metals
7429-90-5 Aluminum 28800 14800 MG/KG

7440-36-0 Aliti idny,^ ON jLF: ,',IN£D4}'Fjj:F~i!DIJD1EW : 0.83 173 MG/KG 4___.
7440-38-2 krsei ! ^ 13.5 48.1 MG/KG 7,° _
7440-39-3 Baiu i '7$S 195 4940 MG/KG 8 i _ j ____ _____;

7440-41-7 Beryllium 0.76 1.6 MG/KG 1.60E-0 I

744042-8 Baroni< g% 5.3 84.2 MG/KG I' #fL8E l2 i

7440-43-9 Cadmium 0.19 28 MG/KG 9.66E-01

7440-70-2 Calcium 2497 51300 MG/KG

7440 47-3 ,hro#ilum ! 25.2 266 MG/KG

7440484 9obait. . .~~~~~~ ~~ 21.7 28.6 MG/K. 7440-50-8 %pPer < :. 11.3 7060 MG/KG 4.Z.t. ........

ND = Not Detected E Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect Page 3 of 4



TABLE 28-9
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0069

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

7439-894 S ln i',, 5 g ~ g 19306 308000 MG/KG

7439-92-1 MGK23.4 51000 MG/KG

7439-95-4 Magnesium 1552 13900 MG/KG

7439-96-5 Manganese 3640 1620 MG/KG 1.62E+01

7439-97-6 3ey.urfrIptb. 1 , I 0.06 0.52 MG/KG 7.43E-02 j 4',
7440-02-0 l.18.9 130

2023695 Potassium 625 1580 MG/KG

7782-49-2 &eijniuss 'Ywj t 2.34 4.1 J MG/KG / j4 tyP y r.

' 7440~-22-4 %~1 ,!,; x21,W 3 ; i, pttj l 0.58 15.3 MG/G_ .

7440-23-5 Sodium 170 1080 MG/KG

7440-28-0 Thallium 0.41 1 4 MG/KG 1.40E+01

7440-62-2 padithng 47.2 89.5 J MG/KG '

7440-66-6 MGilwtr 51.4 16400

ND = Not Detected E =Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect Page 4 of 4



TABLE 28-10
ECOLOGICAL SCREENING OF SEDIMENT RESULTS FROM AUS-0069

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

lBackground Max Result or Direct Exposure Retained as
CAS Number Chemical (SEDIMENT) Max Reporting Qualifler Units Hazard Quotient Potential

Limit (RL) (HQ) (SEDIMENT) Bioaccumulator

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 580 U UG/KG 6.30B-02

95-50-1 1,2-Dichlorobenzene 580 U UG/KG 1.71E+00

541-73-1 1,3-Dichlorobenzene 580 U UG/KG 3.41E-01

10646-7 1,4-Dichlorobenzene 580 U UG/KG 1.66E+00

95-95-4 2,4,5-Trichlorophenol 2900 U UG/KG 2.002_+00

88-06-2 2,4,6-Trichlorophenol 580 U UG/KG 3.16E+01

120-83-2 2,4-Dichlorophenol 580 U UG/KG 1.59E+00

105-67-9 2,4-Dimethylpheno1 580 U UG/KG 1.29E+01

51-28-5 2,4-Dinitrophenol 2900 U UG/KG 2,34E+02..

91-58-7 2-Chloronaphthalene 580 U UG/KG 1.66E-01

95-57-8 2-Chlorophenol 580 U UG/KG 2.62E+00

91-57-6 2-Methylnaphtbalene 580 U UG/KG 8.29E+00

95-48-7 2-Methylphenol 580 U UG/KG 1.27E+02

88-74-4 2-Nitroaniline 2900 U UG/KG 6.00E-02

88-75-5 2-Nitrophenol 580 U UG/KG 1.82E-01

91-94-1 3,3'-Dichlorobenzidine 580 U UG/KG 2.90E-01

99-09-2 3-Nitroaniline 2900 LiU _ /KG 4.87E-02

534-52-1 4,6-Dinitro-2-methylphenol 2900 U UG/KG 3.46E+02

101-55-3 4-Bromophenyl phenyl ether 580 U UG/KG 4.46E-01

59-50-7 4-Chloro-3-methylphenol 580 U UG/KG 3.872+03

106-47-8 4-Chloroaniline _ _1200 U UG/KG 7.32E-02

7005-72-3 4-Chlorophenyl phenyl ether 580 U UG/KG 4.22E-01

106-44-5 --Methylphenol _ _ 580 U UG/KG 1.45E-01

100-01 -o 4-Nntroantiline 2900 U UG/KG 8.01 E-02

100-02-7 4-Nitrophenol 2900 U UG/KG 6.°9E+O 1

83-32-9 Acenaphthene 580 U UG/KG 3.632+01

208-96-8 Acenaphthylene 580 U UG/KG 1.32E+01

120-12-7 Anthracene 580 U UG/KG 1.02E+01

56-55-3 B e nt c 67 J UG/KG 6.20E-01 YSI

50-32-8 Benzo c'iyen ' 54 J UG/KG 3.60E-0 1

205-99-2 B1=no uheney V 120 J UG/KG !44B± - $:¶0 jYES

191-24-2 Benzo(g,h,i)perylene 580 U UG/KG 3.63E+01

207-08-9 Benzo(k)fluonanthene 580 U UG/KG 2.152+0 I

111-91 -1 bis(2-Chloroethoxy)methane 580 U UG/KG 4.46E-0 1

111-44-4 bis(2-Chloroethyl) ether 580 U UG/KG 2.03E-01

108-60-1 bis(2-Chloroisopropyl) ether 580 U UG/KG

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 580 U UG/KG 7.73E-01

85-68-7 Butyl benzyl phthalate 580 U UG/KO 5.27E-02

86-74-8 Carbazole 580 U UG/KG 1.762-01
218-0 1-9 Oitrysepe iS7', 4 ~~'i*'i > ' - _ 82 _ UG/KG 4.94E-0 I

84-74-2 Di-silbthit abztI. 260 J UG/KG 2.362-02 129 S--

ND Not Detected E Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect Page 1 of 3



TABLE 28-10
ECOLOGICAL SCREENING OF SEDIMENT RESULTS FROM AUS-0069

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or _ Direct Exposure Retained as
CAS Number Chemical BackgrounT Max Reporting Qualifier Units Hazard Quotient Potential

(SEDIMENT) Limit (RL) (HQ) (SEDIMENT) Bioaccumulator

117-84-0 Di-n-octyl phthalate 580 U UG/KG 8.19E-04

53-70-3 Dibenz(ah)anthracene 580 U UG/KG 1.76E+01

132-64-9 Dib ?4;. . . 59 UG/K 2.95E-02 DYES-

84-66-2 Diethyl phthalate 580 U UG/KG 9.21E-01

131-11-3 Dimethyl phthalate 580 U UG/KG 1.1 I E-03

206-44-0 Qye150 3 UG/KG 3.55E-01 YES

86-73-7 Fluorene 580 U UG/KG 7.49E+00

118-74-1 Hexachlorobenzene 580 U UG/KG 5.80E+00

87-68-3 1-Hexaehlorobutadiene 580 U UG/KG 1.22E+01

77-474 Hexachlorocyclopentadiene 580 U UG/KG 1.94E+02

67-72-1 Hexachloroethane 580 U UG/KG 8.53E+00

193-39-5 Indeno(1,2,3-c,d)pyrene 580 U UGJ/KG 3.41E+01

78-59-1 Isophorone 580 U UG/KG 5.06E-01

621-64-7 N-Nitroso-i-n-propylamine 580 U UG/KG

86-30-6 N-Nitrosodiphenylamine 580 U UG/KG 8.29E-01

91-20-3 Naphthalene 580 U UG/KG 3.30E+00

87-86-5 Pentachlorophenol 2900 U UG/KG 3.92E+01

85 -01 -8 p 220 3 UG/KG 7 'UCV

108-95-2 Phenol 580 U UG/KG 1.21E+01

129-00-0 Pyi ie:# 7:5 ;:g^|^^i~l !1{>ii i; i~j2;! tij;;;0j~iijiii jff 130 .. J ___ 6.67E-0130 J UG/KG 6.70

Explosives

99-354 1,3,5-Trinitrobenzene 440 UJ UG/KG 1,07E+01

99-65-0 1,3-Dinitrobenzene 440 UJ UG/KG 8.80E+01

118-96-7 2,4,6-Trinitrotoluene (TNT) 880 UJ UG/KG 152E+00

121-14-2 2,4-Dinitrotoluene 440 UJ UG/KG 6.78E-01

606-20-2 2,6-Dinitrotoluene 580 U UG/KG 6.77E+00

35572-78-2 2-Amino-4,6-Dinitrotoluene 880 UJ UG/KG

88-72-2 2-Nitrotoluene (ONT) 880 UT UG/KG 5.24E-02

99-08-1 3-Nitrotoluene 880 UJ UG/KG 7.39E-02

19406-51-0 4-Amino-2,6-Dinitrotoluene 880 UJ UG/KG

99-99-0 4-Nitrotoluene (PNT) 880 UJ UG/KG 4.71 E-02

2691-41-0 HMX 880 UJ UG/KG 8,80E+01

98-95-3 Nitrobenzene 440 UJ UG/KC 7.52E-01

121-82-4 RDX 880 UJ UG/KG 4.40E+00

479-45-8 Tetryl 1300 UJ UG/KG

I\etals

7429-90-5 Aluminum 11241 10700 MG/KG 4.12E-01

7440-36-0 1.9 8.8 MG/KG .

7440-38-2 Arsenic 10.3 8.4 MG/KG 8.58E-01

7440-39-3 Barium 196 472 MG/KG

7440-41-7 Beryllium 1.6 0.68 J MG/KG

7440-42-8 Boron . 19.4 MG/KG

ND = Not Detected E Outside of Range UJ = Estimated Nondetect
J = Estimated U - Nondetect Page 2 of 3



TABLE 28-10
ECOLOGICAL SCREENING OF SEDIMENT RESULTS FROM AUS-0069

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

(SEDIMENT) Limit (RL) (HQ) (SEDIMENT) Bioaccumulator

7440-43-9 Cadnim ; 1.6 9.4 MG/KG g E 49Et0 _

7440-70-2 Calcium 1448 6940 MG/KG

7440-47-3 Chrdniiiim 17.2 44.9 MG/KG 4
7440-48-4 Cobalt 9.1 9.1 MG/KG 1.82E-01

7440-50-8 Copper . ...... 16.8 157 MG/KG

7439-89-6 Iron 20750 21500 MG/KG 1.13E-01

7439-924 610 MG/KG tiv ," 70'+01 s _

7439-95-4 Magnesium 1909 3130 MG/KG

7439-96-5 Mangaesj 1043 1190 MG/KG

7439-97-6 Meru 0.15 0.81 MG/KG 4: D .E

7440-02-0 Niek$i j 16.9 31.8 MG/KG

2023695 Potassium 1421 1000 MG/KG

7782-49-2 Selenium 0.64 1.8 U MG/KG

7440-22-4 Silver 3 2.9 MG/KG 2.90E+00

7440-23-5 Sodium 1450 170 MG/KG

7440-28-0 Thallium 0.31 3.5 U MG/KG

7440-62-2 Vanadium 28 29.3 MG/KG

7440-66-6 Zip 57.1 1110 IMG/KGJ

Other Parameters

ITOC ITOC 62778 | 142000 E I MG/KG| I

ND =NotlDetected E=Outside of Range UJ =Estimated Nondetect
I = Estimated U = Nondetert Page 3 of 3



TABLE 28-11, AUS-0069
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Trench Water Sediment Soil

Chemical COPC J COPC COPC _ COPC
(y / ) | Roaftole (ysn) Rat'onale (ysn) Rationale (yes/no) Rationale

______ ______ ______ ______ ______ (yes/no) j (yes/no) (yes/no) j ( e/ o

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

1,I-Dichloroethane NA NA No A NA NA No A

1,1-Dichloroethene NA NA Uncertainty B NA NA Uncertainty B

I,2-Dichloroethane (EDC) NA NA Uncertainty B NA NA Uncertainty B

I ,2-Dichloroethene (total) NA NA NA NA NA NA No A

1 ,2-Dichloropropane NA NA Uncertainty B NA NA Uncertainty B

2-Butanone (MEK) 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

Bronmodichoromethane NA NA Uncertainty B NA NA No A

Bromoform NA NA No A NA NA No A

Bromomethane NA NA No A NA NA No A

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

Chloroethane NA NA No A NA NA No A

Chloroform NA NA Uncertainty B NA NA No A

Chioromethane NA NA No A NA NA No A

cis- ,2-Dichloroethene NA NA No F NA NA No A

cis- ,3-Dichloropropene NA NA Uncertainty B NA NA No A

Dibromochloromethane 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 Yes E

Toluene NA NA No A NA NA No A

total Xylenes NA NA No A NA NA No A

trans-l,2-Dichloroethene NA NA No A NA NA No A

trans-1,3-Dichloropropene NA NA Uncertainty B NA NA No A

Trichloroethylene (TCE) NA NA No A NA NA Uncertainty B

Vinyl chloride NA NA Uncertainty B NA NA Uncertainty B

Semivolatile Organic Compounds . . _ . . . .

1,2,4-Trichlorobenzene NA NA No A Uncertainty B Uncertainty B

I ,2-Dichlorobenzcne NA NA No A No A No A

I ,3-Dichlorobenzene NA NA Uncertainty B No A No A

1,4-Dichlorobenzene NA NA Uncertainty B Uncertainty B Uncertainty B

2,4,5-Trichlorophenol NA NA No A No A No A

URS Page 1 of 4



TABLE 28-11, AUS-0069
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Trench Water Sediment Soil

Chemical COPC copc Rationale COPC ~~~~~~~~~~~RatIonale ac Rationale(ys/no)7 ( yes/lno) ioal (yes/no) (yes/no) ____

2,4,6-Trichlorophenol NA NA Uncertainty B Uncertainty B Uncertainty B

2,4-Dichlorophenol NA NA No A Uncertainty B Uncertainty B

2,4-Dimethylphenol NA NA No A Uncertainty B Uncertainty B

2,4-Dinitrophenol NA NA No A Uncertainty B Uncertainty B

2-Chloronaphthalene NA NA No A No A No A

2-Chloroph~enol NA NA No A Uncertainty B Uncertainty B

I-Methylnaphthalene NA NA NA NA NA NA NA NA

2-Metbylnaphthalene NA NA No A No A NoF

2-Methylphenol NA NA No A No A No A

2-Nitroaniline NA NA Uncertainty B No A No A

2-Nitrophenol _ _ _ NA NA No A No A NJ'O A

3,3'-Dichlorobenzidine NA NA Uncertainty B Uncertainty B3 Uncertainty B

3-Nitroaniline NA NA Uncertainty B No A No A

4,6-Dinitro-2-methylphenol NA NA No C No C NO C

4-Bromophenyl phenyl ether NA NA No C No C No C

4-Chloro-3-tnethylphenol NA NA ~ _No A No A No A

4-Chloroani-1ine NA NA No A Uncertainty B Uncertainty B

4-Chlorophenyl phenyl ether NA NA No C No C No C

4-Methylphenol NA NA No A No A No A

*4 -Nitroaniline NA NA Uncertainty B No A No A

4-Nitrophenol NA NA No A No A No A

A~cenaphthene~ NA NA No A No A No A

Acenaphthylene NA NA No A No A No A

Anthracene NA NA No A No A No F

Benzo(a)anthracene NA NA Uncertainty B No F E.~W~7f 
Benzo(a)pyrene NA NA Uncertainty B No F h , rB
Benzo~bfltuoranthene __ __ NA NA Uncertainty B No FE

Benzo(g,h,i)perylene NA NA No A No A NO F

Benzo(k)fluoranthene NA NA Uncertainty B No A No F

bis(2-Chloroethoxy)methane NA NA No C No C No C

bis(2-Chloroethyl) ether NA NA Uncertainty B Uncertainty B Uncertainty B

bis(2-Chloroisopropyl) ether NA NA Uncertainty B No A No A

bis(2-Ethylhexyl) phthalate ___NA NA No F No A No F

Butyl benzyl phthalate NA NA No A No A No A

Carbazole NA NA Uncertainty B3 Uncertainty B3 Es

Chrysene NA NA Uncertainty B No F No F

Di-n-butyl pbthalate NA NA No A No F No F

D-n-octyl phithalate NA NA No A No A No A

Dibenz(a,h)anthracene NA NA Uncertainty Bl Uncertainty B E~~I 

Dibenzofuran NA NA No A No F No F

Diethyl phthalate NA NA No A No A No A

Dimethyl phthalate NA NA No A No A NoA. Fluoranthene NA NAN oF NoF
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TABLE 28-11, AUS-0069
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Trench Water Sediment Soil

Chemical nl co..COPC T COPC COPC ii
(yes/no) Rational (yes/no) | (yes/no) Rzflonale (yes/no) RaDaie

Fluorene NA NA No A No A No A

Hexachlorobenzene NA NA Uncertainty B Uncertainty B Uncertainty B

Hexachlorobutadiene NA NA Uncertainty B Uncertainty B Uncertainty B

Hexachlorocyclopentadiene NA NA No A No A No A

Hexachloroethane NA NA Uncertainty B Uncertainty B Uncertainty B

Indeno(I,2,3-cd)pyrcne NA NA Uncertainty B No A E

Isophorone NA NA No A Uncertainty B Uncertainty B

N-Nitroso-di-n-propylamine NA NA Uncertainty B Uncertainty B Uncertainty B

N-Nitrosodiphenylamine NA NA No A Uncertainty B Uncertainty B

Naphthalene NA NA Uncertainty B No A No F

Pentachlorophenol NA NA Uncertainty B Uncertainty B - JJncrtainty B

Phenanthrene NA NA No -A No F No F

Phenol NA NA No A No A No A

Pyrene NA NA No A No F No F

Metals and Inorganics _ . _

Aluminum NA NA < je F No F No F

Antimony NA NA E E E, Yest*" . s E

Arsenic NA N D " Yes : E

Barium NA NA . esp½ F E 7 E

Beryllium NA NA EK; F No F F B
Boron NA NA No F No F No F

Cadmium NA NA No F ,^Yes H ,j F

Calcium NA NA No H No H No H

Chromium NA NA j''Yes, F Yes 'j E E F

Cobalt NA NA No F No F No F

Copper NA NA EYea E No F No F

Cyanide, Total NA NA NA NA NA NA NA NA

Iron NA NA No F No F

Lead NA NA E E : F'

Magnesium NA NA No H No H No H

Manganese NA NA N ,t . No F No F

Mercury NA NA E E E

Nickel NA NA WI F E ,._

Potassium NA NA No H No H No H

Selenium NA NA No A Uncertainty B E

Silver NA NA No F i _E

Sodium NA NA No H No H No H

Thallium NA NA E F Uncertainty B Uncertainty B3

Vanadium NA NA E No F No F

Zinc NA NA No F , E E y F

Explosives

1,3.5-Trinitrobenzene NA NA No A No A No A
1 ,3-Dinitrobenzene NA NA No A No A No A
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TABLE 28-11, AUS-0069
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Trench Water Sediment Soil
Chemical COPC c6P COP . copC COPC

Rationale Rationale Rationale Raliomaic
(yes/no) (yes/no) i I (yes/no) (yes/no) Rationak

2,4,6-Trinitrotoluene (TNT) NA NA No A No A No F

2,4-Dinitrotoluene NA NA No A Uncertainty B Uncertainty B

2,6-Dinitrotoluene NA NA No A Uncertainty B Uncertainty B

2-Amino4,6-Dinitrotoluene NA NA No C No C Uncertainty Ci

2-Nitrotoluene (ONT) NA NA No C No C No C

3-Nitrotoluene NA NA No A No A No A

4-Anino-2,6-Dinitrotoluene NA NA No C No C Uncertainty _ 

4-Nitrotoluene (PNT) NA NA No A No A No A

HMX NA NA No F No A No A

Nitrobenzene NA NA No A Uncertainty B Uncertainty B

Nitroglycerin NA NA NA NA NA NA - NA NA
Pentaerythritol tetranitrate (PE1N) NA NA NA NA NA NA NA NA

Perchloric Acid NA NA NA NA NA NA NA NA

RDX NA NA No A No A No A

Tetiyl NA NA No A No A No A

Other Parameters

Nitrogen, Nitrate-Nitrite NA NA NA NA NA NA NA NA

Phosphorus, Total (as P) NA N NA NA NA NA NA

O 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.

URll(S Page 4 of 4



TABLE 28-12, AUS-0069
SUMMARY 0F ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical COPEC Rationale COPEC Rationale COPEC/no)onal

(yes/no) J (yes/no) (yesno) onae
Volatile Organic Compounds . .
1,1,l-Trichloroethane NA NA NA NA No A

1,1,2,2-Tetnchloroethane NA NA NA NA No A

1,1,2-Terchlorocthane NA NA NA NA No A

1,1-Dichloroethane NA NA NA NA No A

1,1-Dichloroethene NA NA NA NA No A

1,2-Dichloroethane (EDC) NA NA NA NA No A

1,2-Dichloroethene (total) NA NA NA NA No A

1,2-Dichloropropane NA NA NA NA No A

2-Butanone (MEK) NA NA NA NA No A

2-Hexanone NA NA NA NA No A

4-Methyl-2-pentanone (MlBK) NA NA NA NA No A

Acetone NA NA NA NA No A

Benzene NA NA NA NA No A

Bromodichloromethane NA NA NA NA No A

Bromoform NA NA NA NA No A

Bromomethane NA NA NA NA No A

Carbon disulfide NA NA NA NA No A

Carbon tetrachloride NA NA NA NA No A

ChBorobenzene NA NA NA NA No A

Chioromthane NA NA NA NA No C

Chloroform NA NA NA NA No A

ChBoromethane NA NA NA NA No A

cis-1 ,2-Dichloroethene NA NA NA NA No A

ciar- ,3-Dichloropropene NA NA NA NA No A

Dibromochloromethane NA NA NA NA No A

Ethylbenzene NA NA NA NA No A

Methylene chloride NA NA NA NA No A

N-Hexane NA NA NA NA No C

Styrene NA NA NA NA No A

Tetrachloroethylene (PCE) NA NA NA NA No F

Toluene NA NA NA NA No A

total Xylenes NA NA NA NA No A

trans-l,2-Dichloroethene NA NA NA NA No A

trano-m,3-Dichloropropene NA NA NA NA No A

Trichloroethylene (TCE) NA NA NA NA No A

Vinyl chloride NA NA NA NA No A

Semnivolatile Organic Compounds _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

N,2,4-Trichlorobenzene NA NA No A No A

1,2-Diehlorobenzenn NA NA Uncertainty B No A

1,3-Dichlorobenzene NA NA No A No A

,4-Dichlorobenzene NA NA Uncertainty B No A

2,4,5-Trichlorophenol NA NA Uncertainty B No A
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TABLE 28-12, AUS-0069

SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS 011 PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical COPEC -COPc 
C0OPEC Rainl

(ys/o) Rationale (yes/no) Rationale (yes/no) Rationale__

2,4,6-Trichlorophenol NA NA Uncertainty B No A

2,4-Dichlorophenol NA NA Uncertainty B No A

2,4-Dimethylphenol __ NA NA Uncertainty B Uncertainty B

2,4-Dinitrophenol NA______ ___ NA__ Uncrtant B o 

2-Chloronaphthalene NA A o Ucetant

2-Cbiorophenol NA NA Un___etainty ____Uncertainty___

I -Methylnaphthalelne NANANANANAN

2-Mvethylnaphthalefle NA NA ncertinty 
E______

2-Methylphenol NA N Uncrtaity BNo 

2-_Nitroaniline NA___NA__No_ 
A___No__ _A

2-Nitrophcnol NA___ NA No A No A_

3,3'-Dichlorobenzidine NA___ NA NoA No 

3-Nitroaniline NA NA _ No___ A No__ ___ A___

4,6-Dinitro NAtylhfO1___ NA Uncertainty B3 No 

4-Bromnophenyl phenyl ether NA NANoA o 

4-Chloro-3-methylpheflol NA__ NA__ Uneraity B o 

4-Chloroaniline NA___ _NA__ No__ A No A

4-Chiorophenyl phenyl ether NA__NANoANo _______

4-Methyiphenol NA___ __NA___ 
No___ A___ No A

*4-Ni troaniline 
NA NA NoANo_

4-Nitrophenol NA NA___ ___ ___ Unceraint B___ No__A

Acenaphthene NA NA Uncertainty___No_

Acenaphthylene NA NA Uncertain B No A_ _____

Anthracene NA__ NA__ Unceraint B E__

Benzo(a)anthracefle NA___ NA___ E___E

Benzo(aj pyrenc NA NA _

Bcnzo~0b)fluoranthcne NA______ ___ NA Y__E_

Benz o (gJh, i)pcrylIefl e NA__ ___ NA___ Un______ainty B E

Benzo(k)fluoranthene NA NA Uncertainty B____E

bis(2-Chloroethoxy)mfethanle NA _ NA No A Uncertainty B

bis(2--Chloroethyl) ether NA NA_ No__ A No A

bis(2-Chloroisopropyl) ether NA NA No__No_

bis(2-Ethylhexyl) pbthalate NA___ NA No A

Butyl benzyl phthalate NA__ ____ NA NoA Ueranty_

Di-n-butyl phthalate NA_ ___ NA_____

Di-n-octyl phthalate N___ ___ L__ NA A No 

Dibenz(a,h)anthracene NA NA Uncerta nty B E_

Dibenzofuran _NA______NA E______

Diiethyl pht~halate NA N NoA N A______

Dimethyl -ph-thalate __NA___NA__No__ANo__A

Fluoranthene NA NA E e ~ ]ys E
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TABLE 28-12, AUS-0069
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) _ _ _ _ _ _

Fluorene NA NA Uncertainty B No A

Hexachlorobenzene NA NA Uncertainty B No A

Hexachlorobutadiene NA NA Uncertainty B Uncertainty B

Hexachlorocyclopentadiene NA NA Uncertainty B No A

Hexachloroethane NA NA Uncertainty a No A

ndeno(1 ,2,3-cd)pyrene NA NA Uncertainty B EYes -

Isophorone NA NA No A No A

N-Nitroso-di-n-propylamine NA NA No C No A

N-Nitrosodiphenylamine NA NA No A No A

Naphthalene NA NA Uncertainty B No F

Pentachlorophenol NA NA Uncertainty B No . - - A

Phenanthrene NA NA YE 4A. E

Phenol NA NA Uncertainty B No A

Pyrene NA NA EW.E B . Yes E

Metals and Inorganics

Aluminum NA NA No F Uncertainty I

Antimony NA NA es E

Arsenic NA NA No F 77EYes-? E

Barium NA NA Uncertainty _ G 1 e -

Beryllium NA NA Uncertainty G No F

Boron NA NA Uncertainty _G Y .. . E

Cadmium N NA EYf-4UI! , s _ No _

Calcium NA NA Uncertainty G,H Uncertainty G,H

Chromium NA NA Yel y Ye B

Cobalt NA NA No F Yes ;

Copper NA NA E K, Yest E Yes.E

Cyanide, Total NA NA NA NA NA NA

Iron NA NA No F jYes, E

Lead NA NA E E

Magnesium NA NA Uncertainty G,H Uncertainty G,H

Manganese NA NA E

Mercury NA NA Y E : E>tYesi 1.

Nickel NA N E _;21;' ' E

Potassium NA NA Uncertainty G,H Uncertainty G,H

Selenium NA NA No C Yes E

Silver NA NA M D Yes E

Sodium NA NA Uncertainty G,H Uncertainty G,H

Thallium NA NA No C Uncertainty B

Vanadium NA NA Uncertainty G E

Zinc NA NA E!Ji E E

Explosives

I ,3,5-Trinitrobenzene NA Uncertainty B Uncertainty B

I ,3-Dinitrobenzene NA Uncertaint B No A
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TABLE 28-12, AUS-0069
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 Uncertainty B No F

2,4-Dinitrotoluene NA NA No A No A

2,6-Dinitrotoluene NA NA Uncertainty B Uncertainty B

2-Amino-4,6-Dinitrotoluene NA NA No C No F

2-Nitrotoluene (ONT) NA NA No A No C

3-Nitrotoluene NA NA No A No C

4-Amino-2,6-Dinitrotoluene NA NA No C Uncertainty G

4-Nitrotoluene (PNT) NA NA No A No C

HMX NA NA Uncertainty B No A

Nitrobenzene NA NA No A 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 NA NA Uncertainty B No A

Tetryl NA NA No C 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 pH<S.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 28-13
AUS-0069 - FORMER EMMA OU SITE COC-15

CHEMICALS DETECTED ABOVE SCREENING CRITERIA AND ABOVE REFUGE BACKGROUND
(WHERE APPLICABLE)

ADDITIONAL AND UNCHARACTERIZED SITES OU SI

Chemical Drum, Soil Sediment Trench Surface
I I I Water ~~~Water

VOCs

Tetrachloroethylene (PCE) H NA NA
SVOCs

2-Methylnaphthalene E NA
Anthracene E NA
Benzo(a)anthracene H,E E NA
Benzo(a)pyrene H,E E NA
Benzo(b)fluoranthene . H,E E NA
Benzo(g,h,i)perylene E _ NA
Benzo(k)fluoranthene _ _ NA
bis(2-Ethylhexyl)phthalate (DEHP) E _ NA
Carbazole H,E NA
Chrysene . E E _ __ . .NA
Di-n-butyl phthalate E E NA
Dibenz(a,h)anthracene HE NA
Dibenzofuran E E NA
Fluoranthene .E E NA
Indeno( 1,2,3-c,d)pyrene EHE NA
Phenanthrene E E NA
Pyrene E __ E NA
Metals
Aluminum ___._ __ H NA
Antimony _ | H,E H,E H NA
Arsenic | | H,E _ H NA
Barium H,E H H NA
Beryllium _ U H H NA
Boron E NA
Cadmium H WE NA
Chromium WLE WE H NA
Cobalt E NA
Copper E E H NA
Iron E H NA
Lead H,E HE H NA
Manganese _ _ E H NA
Mercury H,E H,E H NA
Nickel H,E H,E H NA
Selenium H,E NA
Silver WE NA
Thallium _H NA
Vanadium E H NA
Zinc H,E H,E _ NA

Key:

IDrums were not present at this site.
NA = not analyzed
H = human health screening criteria exceeded
E = ecological screening criteria exceeded
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SECTIONTWENTY-NINE AUS-0109 - Cec Area

See the beginning of Section 22 for a general discussion of the Crab Orchard Cemetery (COC)
Area and the Additional and Uncharacterized Sites Operable Unit (AUS OU) sites in that area.
Figure 22-1 shows all eight AUS OU sites in the COC area. AUS-0109 is located about 0.2 mile
south of the COC Area Road and 1.2 miles west of Wolf Creek Road (Figure 22-1).

AUS-0109 was included in the AUS OU because it was identified from the historical aerial
photograph interpretation done by Entech, Inc. as a potential detonation area.1

AUS Original Site Designations

AUS-0 109 is not one of the original AUS OU sites designated in 1997-1999 by the United States
Fish & Wildlife Service (USFWS). It was added later based on aerial photography review.

29.1 HISTORIC SEARCH INFORMATION

29.1.1 Site Description

The 1951 aerial photo raph interpretation identified several densely clustered craters in the
location of AUS-0109. The site was similar in appearance to COC 9, which was previously
identified as an unexploded ordnance (UXO) detonation area. The craters appeared to be liquid-
filled.3 By 1960, it appeared that detonation activity had ceased. By 1965, agricultural activity
was encroaching on the cratered area.5 This site was observed in aerial photographs during the
same time period as the rest of the COC Sites where explosives were detonated.

29.1.2 Operational History and Waste Characteristics

There were no known industrial lessees of this property.

'Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional and
Uncharacterized Sites (AUS) Operable Unit, Crab Orchard National Wildlife Refuge. Marion, Illinois, Volume I
(Text) Page 3-31 and Volume 11 (Maps) Page R. The Entech reports analyze historic aerial overflight photographs
of industrial areas at the Refuge, from 1943 to 1993. The photos were obtained from the National Archives and
Records Administration (NARA) and the U.S. Department of Agriculture Agricultural Stabilization and
Conservation Service (ASCS).
2Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional and
Uncharacterized Sites (AUS) Operable Unit, Crab Orchard National Wildlife Refuge. Marion, Illinois, Volume I
(Text) Page 3-31 and Volume 11 (Maps) Page R.
3 Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional and
Uncharacterized Sites (AUS) Operable Unit. Crab Orchard National Wildlife Refuge. Marion, Illinois, Volume I
(Text) Page 3-31 and Volume 11 (Maps) Page R.
4 Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional and
Uncharacterized Sites (AUS) Operable Unit, Crab Orchard National Wildlife Refuge, Marion. Illinois, Volume I
(Text) Page 3-31 and Volume 11 (Maps) Page R.
' Entech, Inc., 1999, Historical Aerial Photographic Analysis - Inventory of Potential Disposal Sites: Additional and
Uncharacterized Sites (AUS) Operable Unit, Crab Orchard National Wildlife Refiuge Marion, Illinois, Volume I
(Text) Page 3-31 and Volume 11 (Maps) Page R.

U R S his Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 29-1



SEeTIONTWENTY-NINE AUS-0109 - CUC Area

29.1.3 AUS-0109 Previous Sampling Results

There were no previous investigations done at this site.

29.1.4 Observations During Site Visit

The site is located in the center of a plowed field. A fenced area was located to the southwest of
the site.

29.1.5 Recommendations Based on Preliminary Assessment

AUS-0109 was included in the Site Investigation (SI) since this site appears to have been a
former explosives detonation area and there has been no previous investigation of this area.
Similar sites (such as COC-9) have shown evidence of contamination; therefore, it is expected
that this site might also contain contamination.

29.2 SITE INVESTIGATION INFORMATION

URS conducted a Site Investigation at AUS-0109 on April 13, 2000. The rationale for sample
locations, media, and analytes is presented in the Field Sampling Plan (FSP)6 for the AUS OU
Preliminary Assessment/Site Investigation (PA/SI). AUS OU SI sample locations are shown on
Figure 29-1. Survey coordinates for all sample locations in AUS-0109 are listed in Table 29-1.
Table 29-2 lists the sample locations and the matrix sampled at that location. All samples are
soil samples.

29.2.1 Field Investigation

Sampling was done in accordance with the FSP, except as noted. The intent of the field
investigation was to sample the presumed crater areas that were identified on the aerial photos.
Since there is no visible expression of the craters at the site, the coordinates of the craters had to
be determined from the aerial photos.7

Test Pits 0109-001 and 0109-002 were located at two of the former potential crater areas. Soil
samples were collected from the test pits to identify the potential for both explosives and metals
residues in the area of the former craters. There is also the potential for organics contamination,
if fuel oils or solvents were used to help ignite the explosives.

While groundwater was encountered in the test pits, no groundwater samples were taken. All
other samples were taken in accordance with the Field Sampling Plan (FSP).

6 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.
7 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 comers of 1OP buildings that are still
existing). Entech independently obtained coordinates from the aerial photos. The coordinates obtained from the

aerial photos were found to be in agreement with the coordinates obtained by conventional methods, within a few ft;
acceptable for of locating site features such as craters.

U DSY his Final PA/ST Report is identical to the "Draft-Final" Report issued in September 2001. 29-2
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29.2.2 Field Results

29.2.2.1 Site Conditions

29.2.2.1.1 Geologic Conditions

No monitoring wells were installed in AUS-0109. Soil material from the upper foot (ft) at both
test pit locations was described as fill material and/or topsoil. Below this layer to approximately
eight ft below ground surface (bgs) the soil was described as loess (low plastic, silty clay, and
silt). The loess changes to till (low plastic silty clay with trace sand) and continues to the bottom
of both test pits, 12 ft bgs at 0109-001 and 10 ft bgs at 0109-002.

29.22.1.2 Hydrogeologic Conditions

Groundwater was encountered in both test pits during excavation. The groundwater was

detected at nine ft bgs at location 0109-001 and eight ft bgs at location 0109-002.

29.2.2.1.3 Hydrologic Conditions

There was no surface water observed at the site.

29.2.2.2 Chemical Results

Table 29-3 lists the chemicals detected at AUS-0109 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). Figure 29-1 presents the results for soil samples at this site.

29.3 SCREENING RISK ASSESSMENT

Results of the screening are presented in Tables 29-4 and 29-5 as follows:

* Table 29-4--human health risk screening for soils, and
* Table 29-5--ecological risk screening for soils.

Each table lists the maximum detected concentration for each constituent analyzed at AUS-01 09.
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

0
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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 Figure 29-1 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 29-6 (human health risk) and 29-7 (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 29-6) and COPECs (Table 29-7) are shaded in the tables.

29.3.1 Human Health Risk

29.3.1.1 Soil

Human health screening results for soil and samples are presented in Table 29-4. 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 I 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.

29.3.2 Ecological Risk

29.3.2.1 Soil

Ecological screening results for soil samples are presented in Table 29-5. Soil screening
concentrations for direct exposures were developed using toxicity reference values (TRVs)
derived from several sources, including the following:

* USEPA (2000)8
* Environment Canada (1995)9
* Talmageetal. (1999)10

8 USEPA. 2000. Ecological Soil Screening Level Guidance (Draft). USEPA Office of Emergency and Remedial
Response, Washington, DC.
9Environment 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)
* CCME (1999)12
* MHSPE (1994)'3
* 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)14 used a log K, of 3.5 as a target threshold value indicative of

bioaccumulative chemicals to target organic chemicals of greatest concern. Using this as a
guideline, organic chemicals with a log Ko1 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.

29.4 SCIENTIFIC MANAGEMENT DECISION POINT

29.4.1 Human Health Risk Evaluation

This report recommends that inorganic constituents that exceeded project screening criteria but

were within Refuge background levels not be retained as COPCs for further evaluation. These
are the constituents coded with "D" on the COPC list, Table 29-6, and include arsenic, barium,
chromium, nickel and selenium in soil. Soil was the only media sampled at this site.

Of the COPCs listed in Table 29-6, only mercury exceeded the background soil value (0.06
milligrams per kilogram (mg/kg). The maximum detected mercury concentration, 0.17 mg/kg,
slightly exceeded the Illinois TACO Class I migration to groundwater screening value of 0.15
mg/kg. This site is very small, and any area of elevated mercury concentrations is expected to be
very limited. No other screening values were exceeded. Based on this information, and the fact

'° Talmage, S.S., D.M. Opresko, C.J. Maxwell, C.J.E Welsh, F. M. Cretella, P.H. Reno, and F. B. Daniel. 1999.

Nitroaromatic Munition Compounds: Environmental Effects and Screening Values. Rev Environ. Contam. Toxicol
161:1-156.
l 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 Helerotrophic Process: 1997 Revision. Oak Ridge National
Laboratory, Oak Ridge, Tennessee. ES/ER/TM-126/R2.
12 Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.

3 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.
14 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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that the screening criterion was only slightly exceeded, it is recommended that mercury not be
retained for further evaluation for human health-based risk.

Several chemicals represent uncertainties for AUS-0109 because, while they were not detected,
the reporting limit was equal to or exceeded the screening criteria. These are indicated as
uncertainties on Table 29-6, and coded with a "B." The uncertainty associated with these
chemicals is not considered to be significant.

In summary, results of the soil analyses at AUS-0109 indicate there are no chemicals present at
levels of potential human health concern warranting further evaluation. It is recommended that
none of the chemicals be retained as COPCs for this site.

29.4.2 Ecological Risk Evaluation

There were no COPECs identified among the organic constituents analyzed at AUS-0109.
However, several were identified as uncertainties because the reporting limit was higher than the
screening concentration. In fact, there were no volatile organic compounds, semivolatile organic
compounds or explosives detected, lending weight of evidence that organic chemicals are not of
ecological concern at AUS-0109.

Among the inorganic compounds chromium, iron, manganese, mercury, and selenium were
identified as COPECs. This report recommends that inorganic constituents which exceeded
project screening criteria but were within Refuge background levels not be retained as COPECs
for further evaluation. These are the constituents coded with "Dr" on Table 29-6, and include
chromium, manganese, and selenium. Other COPECs are each discussed below.

Iron - The maximum concentration of iron (20,400 mg/kg) was slightly (about 5 percent) above
the background concentration (19,306 mg/kg -- Table 29-5). Though the maximum detection
exceeded the screening value, iron is not considered a significant ecological concern since it is
generally considered to have low toxicity, it is an essential nutrient, and is similar to the
background concentration.

Mercury - The screening hazard quotient for mercury was less than one, indicating that mercury
does not pose a risk associated with direct exposures in soils, but is discussed because it was
detected and is a potential bioaccumulative constituent. The maximum concentration of
mercury (0.17 mg/kg) was above background (0.06 mg/kg). Though mercury is a potentially
bioaccumulative constituent, this is much less pronounced in terrestrial as compared to aquatic
systems.' 5 Based on the small size of AUS-0 109, mercury concentration relative to background,
and a lower bioaccumulation potential in terrestrial systems, mercury is not believed to be
sufficiently elevated as to warrant further evaluation of AUS-0 109.

Several inorganic constituents were also identified as uncertainties at AUS-0109 (Table 29-7).
Though not detected, the screening value for boron was below the reporting limit. Because it
was not detected, boron is not considered a significant concern. Other inorganics were identified
as uncertainties because they were detected but no screening values were identified. These

15 Lodenius, M. 1994. Mercury in terrestrial Ecosystems: A Review. In Mercury Pollution Integration and

Synthesis, Carl J. Watras and John W. Huckabee, editors. Lewis Publishers, Boca Raton, Florida.
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include calcium, magnesium, potassium, and sodium. Each of these constituents was below
background concentrations. In addition, these are essential nutrients. Therefore, the uncertainty
associated with these constituents is not considered significant. Aluminum was also
characterized as an uncertainty. The screening criterion for aluminum is a based on soil pH, and
there are no site-specific pH data available for AUS-0109. However, the maximum
concentration of aluminum is below background, and thus aluminum is not considered a
significant ecological concern.

In summary, results of the soil analyses at AUS-0109 indicate there are no chemicals present at
levels of potential ecological concern that would warrant further evaluation of the site. It is
recommended that none of the chemicals be retained as COPECs for AUS-0109.

29.4.3 Summary of Recommendations

Based on the above discussions, it is recommended that none of the constituents detected at Site
AUS-0109 be retained for further evaluation. Site AUS-0109 is judged to require no further
action.

U ' S - This Final PA/SI Report is identical to the "Draft-Final" Report issued in September 2001. 29-7
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TABLE 29-1

SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-0109

Sample Ground Top of
Location Northing Easting Surface Casing Comments

Elevation Elevation

0109-001 376304.0 768298.0 885.33 NA

0109-002 NA No survey data for this point. The
point was located in an agricultural
field.

Sheet 1 of 1
NA = Not Applicable
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TABLE 29-2

MATRICES SAMPLED AT EACH SAMPLE LOCATION AT AUS-0109

Soil

AUS-0109-001

AUS-0109-002

Sheet 1 of 1
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TABLE 29-3
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent [ Number of Detections |Range of Detections

Metals
Aluminum 2/2 5,850 mg/kg to 6,860 mg/kg
Arsenic 2/2 4.8 mg/kg to 5.3 mg/kg
Barium 2/2 140 mg/kg to 145 mg/kg
Cadmium 2/2 0.12 mg/kgto 0.21 mg/kg
Calcium 2/2 1,480 mg/kg to 1,670 mg/kg
Chromium, Total 2/2 9 mg/kg
Cobalt 2/2 8.2 mg/kg to 12.3 mg/kg
Copper 2/2 4.5 mg/kg to 7.6 mg/kg
Iron 2/2 10,300 mg/kg to 20,400 mg/kg
Lead 2/2 13.2 mg/kgto 16.5 mg/kg
Magnesium 2/2 777 mg/kg to 891 mg/kg

Manganese 2/2 1,820 mg/kg to 2,170 mg/kg
Mercury 2/2 0.08 mg/kg to 0.17 mg/kg
Nickel 2/2 10.2 mg/kg to 11.9 mg/kg
Potassium 2/2 467 mg/kg to 479 mg/kg
Selenium 2/2 1.4 mg/kg to 1.5 mg/kg
Silver 1/2 0.65 mg/kg
Thallium 1/2 0.17 mg/kg
Vanadium 2/2 17.2 mg/kg to 17.4 mg/kg
Zinc 2/2 22.6 mg/kg to 29.9 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: MMF 7/20/01
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TABLE 294

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0109

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 Cocetrtio n or Based on USEPA Based on USEPA Region 9 (or Mnx RL) to Migration t

CAS Number Chemical Mn Reporting Qualifier Units Max RL) to Soil PROGfor Groundwater Criter-
Limit (RL) Bakground (SOIL Soil PRG forToxins (DAF-1)

Limit Q~'4 Background (SOIL) Carcinogens

Volatile Organic Compounds

71-55-6 1,1,1-Trichloroethane 6 U UGIKG 1.80E-06 6.00E-02

79-34-5 1,1,2,2-Tetrachlomoethane 6 U UG/KG 6.68E-09 1.541-06 3.OOE+01

79-00-5 1,1,2-Trichloroetbane 6 U UG/KG 3.16E-09 3.941-05 6.672+00

75-34-3 1,1-Dichloroethane 6 U UG/KG 2.91E-06 6.OOE-03

75-354 1,1-Dichloroethene 6 U UG/KG 5.053-08 8.91E-05 2.00E+00

107-06-2 1,2-Dichloroethane (EDC) 6 U UG/KG 7.85E-09 1.70E-04 6.00E+00

540-59-0 1,2-Dichloroethene (total) 6 U UGIKG 4.07E-05 3.00E-01

78-87-5 1,2-Dichloropropane 6 U UG/KG 7.81E-09 2.82E-04 6.00E+00

78-93-3 2-Butanone (MEK) 12 U UG/KG 4.332-07

591-78-6 2-Hexanone 12 U UG/KG

108-10-1 4-Methyl-2-pentanone (MIBK) 12 U UG/KG 4.16E-06

67-64-1 Acetone 12 U UGIKG 1 .93E-06 1.50E-02

7143-2 Benzene 6 U UG/KG 4.10E-09 2.48E-04 3.OOE+00

75-27-4 Bromodichloromethane 6 U UG/KG 2.55E-09 5.75E-06 2.OOE-0O

75-25-2 Bromoform 6 U UG/KG 1.921E-11 3.41E-07 1.50-O0t

74-83-9 Bromomethane 6 U UG/KG 4.57E-04 6.002-01

75-15-0 Carbon disulfide 6 U UG/KG 4.96E-06 3.OOE-03

56-23-5 Carbon tetrachloride 6 U UG/K& 1.13E-08 8.58E-04 2.00E+00

108-90-7 Chlorobenzene 6 U UG/KG 1.112-05 8.57E-02

75-00-3 Chloroethane 6 U UG/K& 9.222E-10 3.18E-07

67-6-3 Chloroform 6 U UG/KG 1.152-08 4.66E-03 2.00E-01

74-87-3 Chloromethane 6 U UG/KO 2.252-09

156-59-2 cis-1,2-Dichloroethene 6 U UG/KG 4.07E-05 3.OOE-01

ND = Not Detected E = Outside of Range U3 = Estimated Nondetect

J = Estimated U = Nondetect Page I of 12



TABLE 294
HIIUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0109

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 Reputortn Qulfe Uis Concentration (or Raedon 9nustrial Based on USEPA Region 9 (or Max RL) to MigrationtLCAS Number |Chemical| Max Reporting |Qualifier Units Max RL) to)oi P fsri Industrial Soil PRG for Groundwater Criteria

Limit (RL) ~~Background (SOIL) Sl.PGfrToxins (DAF-1)
Carcinogens

10061-01-5 cis-1,3-Dichloropropene 6 U UGfKG 3.37E-08 1.36E-04

124-48-1 Dibromochloromethane 6 U UG/KG 2.26E-09 3.77E-06 3.OOE-01

100-41-4 Ethylbenzene 6 U UG/KG 1.00E-06 8.57E-03

75-09-2 Methylene chloride 6 U UG/KG 2.92E-10 6.14E-07 6.00E+00

110-54-3 N-Hexane 6 U UG/KG 1.49E-05

100-42-5 Stymene 6 U UG/KG 2.94E-07 3.00E-02

127-184 Tetrachloroethylene (PCE) 6 U UG/KG 3.21E-10 3.52E-06 2.OOE+00

108-88-3 Toluene 6 U UG/KG 3.02E-06 1.00E-02

1330-20-7 total Xylenes 6 U UG/KG 1.35E-06 6.00E-04

156-60-5 trns-1 ,2-Dichloroethene 6 U UG/KG 2.80E205 2.00E-01

10061-02-6 trans-1,3-Dichloropropene 6 U UG/K_ 3.37E-08 1.36E-04

79-01-6 Trichloroethylene (TCE) 6 U UG/KG 9.81E-10 7.59E-05 2.00E+00

75-01-4 Vinyl chloride 6 U UG/KG 1.23E-07 8.57E+00

Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 440 U UG/K& 5.78E-05 1.47E+OO

95-50-1 1,2-Dichlorobenzene 440 U UG/KG 1.33E-04 4.89E-01

541-73-1 1,3-Dichlorobenzene 440 U UG/KG 8.50E-03

10646-7 1,4-Dichlorobenzene 440 U UG/KG 5.41 E-08 2.29E-04 4.40E+00

95-95-4 2,4,5-Trichlorophenol 2200 U UG/KG 2.50E-05 2.20E-01

88-06-2 2,4,6-Trichlorophenol 440 U UG/KG 1.96E-09 5.50E+01

120-83-2 2,4-Dichlorophenol 440 U UG/KG 1.66E-04 8.80E+00

105-67-9 2,4-Dimethylphenol 440 U UGIKGK 2.50E-05 1.10E+00

51-28-5 2,4-Dinitrophenol 2200 U UG/K& 1.25E-03 2.20E+02

91-58-7 2-Chloronaphthalene 440 U UG/KG 1.61 E-05

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect Page 2 of 12

0 0
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TABLE 29-4

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0109

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) toMigration t

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

Carcinogens

95-57-8 2-Chlorophenol 440 U UG/KG 1.82E-03 2.20E+00

91-57-6 2-Methylnaphthalene 440 U UG/KG 8.1 IE-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/K& 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-3n-methylphenol 440 U UG/K& 9.99E-06

106-47-8 4-Chloroaniline 880 U UG/KG 2.50E-04 2.93E+01

7005-72-3 4-Chlorophenyl phenyl ether 440 U UG/KG

106-44-5 4-Methylphenol 440 U UG/KG 9.99E-05

100-01-6 4-Nitroaniline 2200 U UG/KG 4.37E-02

100-02-7 4-Nitrophenol 2200 U UG/KG 3.12E-04

83-32-9 Acenaphthene 440 U UG/KG 1.15-05 1.47E-02

208-96-8 Acenaphthylene 440 U UG/KG 8.11 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 440 U UG/KG 1.52E-07 5.50E+00

50-32-8 Benzo(a)pyrene 440 U UG/KG 1.52E-06 1.10E+00

205-99-2 Benzo(b)fluoranthene 440 U UG/K& 1.52E-07 2.20E+00

191-24-2 Benzo(ghi)perylene 440 U UG/KG 8. I1E-06 2.20E-03

207-08-9 Benzo(k)fluoranthene 440 U UG/KG 1.52E-08 2.20E-01

111-91-1 bis(2-Chloroethoxy)methane 440 U UG/KG

ND = Not Detected 2 = Outside of Range W = Estimated Nondetect
I = Estimated U = Nondetect Page 3 of 12



TABLE 294
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0109

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
| CASi Nuimbr Ch( lemical Max Rept orti Concentration (or Region 9 usta Based on USEPA Region 9 (or Max |L) to Migration t

CAS Number Chemical ~~ LM it (RL)rig Qalfe nt Mnx RL) to Segoil PR fousria Industrial Soil PRG for Groundwater Criteria
Limit (RL) ~~Background (SOIL) So]PG rToxins (DAF-1)

Carcinogens

111- 444 bis(2-Chloroethyl) ether 440 U UG/KO 7.1 OE-07 2.20E+04

108-60-1 bis(2-Chloroisopropyl) ether 440 U UGfKG 5.45E-08 1.04E-04

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 440 U UG/KG 2.50E-09 2.50E-05

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+01

218-01-9 Chrysene 440 U UG/KG 1.5221-09 5.50E-02

84-74-2 Di-n-butyl phthaTate 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/KG 8.69E-05

84-66-2 Diethyl phthalate 440 U UG/KG 6.242-07

131-11-3 Dimethyl phthalate 440 U UG/KG 4.99E-08

206-44-0 Fluoranthene 440 U UG/KG 1.46E-05 2.202-03

86-73-7 Fluorene 440 U UG/KG 1.332E-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

77474 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 1ndeno(l,2,3-c~d)pyrene 440 U UG/KG 1.524-07 6.29E-01

78-59-1 Isophorone 440 U UG/KG 1.69E-10 2.50E-06 1.47E+01

621-64-7 N-Nitroso-di-n-propylanine 440 U UG/KG 1.25E-06 2.20E+05

86-30-6 N-Nitrosodiphenylamine 440 U UG/KG 8.74E-10 7.33E+00

91-20-3 Naphtbalene 440 U UG/KG r 2.332-03 1.103-01

87-86-5 Pentachlorophenol 2200 U UG/KG 1.98E-07 1.54E-04 2.20E+03

ND = Not Detected E = Outside of Range U = Estimated Nondetect
I = Estimated U = Nondetect Page 4 of 12
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TABLE 294
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0109

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 en USEiPA Based on USEPA Region 9 (or Max RI) to Migration ts

CAS Number Chemical Max Reporting Qualifier Units Backgron (Or Region 9 Industrial IndonUSoPRGfor GroundwateraCite
Limit (RL) ~~~Max EL) to SolPGfr Industrial Soil PRO for Groundwater Criteria

Limit (III) ~~~~~Background (SOIL) SorinPogfor Toxins (OAF-1)

85-01-8 Phenanthnnec 440 U UG/K& 8.1 E-06 2.20E-03

108-95-2 Phenol 440 U UG/KG 8.32E-07 8.802-02

129-00-0 Pyrene 440 U UG/KG 8.1 iE-06 2.20E-03

Explosives

99-354 1,3,5-Trinitrobenzene 330 UJ UGIKG 1.25E-05

99-65-0 1 ,3-Dinitrobenzene 330 US UG/KG 3.75E-03

118-96-7 2,4,6-Trinitrotoluene (TNT) 660 US UG/KG 8.03E-09 1.50E-03

121-14-2 2,4-Dinitrotoluene 330 UJ UG/KG 1.87E-04 8.25E+03

606-20-2 2,6-Dinitrotoluene 440 U UG/KG 4.99E-04 1.47E+04

35572-78-2 2-Amino-4,6-Dinitrotoluene 660 UW UG/KG

88-72-2 2-Nitrotoluene (ONT) 660 UJ UG/KG

99-08-1 3-Nitrotoluene 660 UJ UG/KG 3.25E-04

19406-51-0 4-Amnino-2,6-Dinitrotoluene 660 UJ UG/KG

99-99-0 4-Nitrotoluene (PNT1) 660 Us UG/KG 3.25E-04

2691-41-0 HMX 660 UJ UG/KG I .50E-05

98-95-3 Nitrobenzene 330 UJ UG/KG 2.88E{03

121-S2-4 RDX 660 UJ UG/KG 2.94E-08 2.50E-04

479-45-8 Tetryl 990 WU S U&/KG 1.12E-04

Metals
7429-90-5 Aluminum 6860 MG/KG 2.38E-01 4.09E-03

7440-36-0 Antimony 0.79 U MG/KG 9.52-0 I 9.66E-04 2.63E+00

7440-38-2 Arsenic 5.3 MG/KG 3.93E-01 1.94E-06 1.21E-02 5.30E+00

7440-39-3 Barium 145 MG/KG 7.44E-01 1.16E-03 1.81E+00

7440-41-7 Beryllium 0.66 U MG/KG 8.68E-01 2.94E-10 1.79E-04 2.20E-01

ND = Not Detected 2 = Outside of Range UJ = Estimated Nondetect

J - Estimated U - Nondetect Page 5 of l2



TABLE 294
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0109

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Mal Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Cnetain(r Based an USEPA BsdnSP~go9(raR~o lrfot

CAS Number Chemical Max Reporting Qualifier Units Max RLa to Region 9 Industrial Based on USEPA Region 9 GroundrM ater Criteria
Limit (RL) Background (SOIL) Ci rinogens Toxins (DAF-l)

7440-42-8 Boron 13 U MG/KG 2.452+00 1.64E-04

7440-43-9 Cadmium 0.21 J MG/KG 1.11E+00 7.03E-11 2.59E-04 5.25E-01

7440-70-2 Calcium 1670 MG/KG 6.69E-01

744047-3 Chromium 9 MG/KG 3.57E-01 2.01 E-08 4.50E+00

7440-484 Cobalt 12.3 MG/KG 5.67E-01 1.OOE-04

7440-50-8 Copper 7.6 MG/KG 6.73-01 .II.OOE-04

7439-89-6 Iron 20400 J MG/KG 1.06E+00 3.33E-02

7439-92-1 Lead 16.5 MG/KG 7.05E-0I

7439-95-4 Magnesium 891 MG/KG 5.74E-01

7439-96-5 Manganese 2170 MG/KG 5.96E-01 6.73E-02

7439-97-6 0 .17 MG/KG 2.8312+00

7440-02-0 Nickel 11.9 MG/KG 6.30E-01 2.91 E-04 1.70E+00

2023695 Potassium 479 MG/KG 7.66E-01

778249-2 Selenium 1.5 MG/KG 6.41E-0 1.47E-04 5.00E+00

7440-22-4 Silver 0.65 3 MG/KG 1.12E+00 6.36E-05 3.25E-01

7440-23-5 Sodium 130 U MG/KG 7.65E-01

7440-28-0 Thallium 0.17 1 MG/KG 4.152E-01 1.19E-06

7440-62-2 Vanadium 17.4 MG/KG 3.69E-01 1.22E03 5.80E-02

7440-66-6 Zinc 29.9 MG/KG 5.82E-01 4.88E-05 4.98E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect Page 6 of 12
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TABLE 294
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0109

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ma-RsutRrRatio of Max Concentration Ratio ofMax Concentration Ratio of Max Concentration
NumberChemicalMax Reputortng Qualif(or Max RL) to lEPA (or Max RL) to LIEPA (or Max RL) to IEPA Class

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

Volatile Organic Compounds
71-55-6 |11,1-Tnchloroethane 6 U UG/KG 3.00E-03

79-34-5 1,1,2,2-Tetrachloroethane 6 U UGIKG

79-00-5 I,1,2-Tricbloroethane 6 U UG/KG 7.32E-07 7.32E-07 3.0013-01

75-34-3 1,1-Dichloroethane 6 U UG/KG 3.00E-08 3.00E-08 2.61 E-04

75-35-4 1,1-Dichloroethene 6 U UGC/KG 3.33E-07 3.33E-06 I.OOE-01

107-06-2 1 ,2-Dichloroethane (EDC) 6 U UG/KG 9.52E-05 4.29E-06 3.00E-01

540-59-0 1,2-Dichloroethene (total) 6 U UG/CO 3.00E-07 3.00E-07 1.50E-02

78-87-5 1,2-Dichloropropane 6 U UG/KG 7.14E-05 3.33E-06 2.00E-01

78-93-3 2-Butanone (MEK) 12 U UG/KO

591-78-6 2-Hexanone 12 U UG/KG

108-10-1 4-Methyl-2-pentanone (M1BK) 12 U UG/KO

67-64-1 Acetone 12 U UG/KG 6.00E-08 6.00E-08 7.50E-04

7143-2 Benzene 6 U UG/KO 3.00E-05 1.40E-06 2.00E-01

75-274 Bromodichloromethane 6 U UG/KG 6.52E-05 3.00-06 1.00E-02

75-25-2 Bromoform 6 U UG/KG 8.33E-06 3.75E-07 7.50E-03

74-83-9 Bromomethane 6 U UG/KG 2.07E-06 6.002-06 3.OOE-02

75-15-0 Carbon disulfide 6 U UG/KG 3.00E-08 3.00E-07 1.88E-04

56-23-5 Catbon tetrachloride 6 U UG/KG 1.36E-04 1.462-05 8.572-02

108-90-7 Chlorobenzene 6 U UG/KG 1.46E-07 1.462-06 6.00E-03

75-00-3 Chloroethane 6 U U1/KG

67-66-3 Chloroform 6 U U30KG 6.3SE-06 3.OOE-06 I.00O-02

74-87-3 Chloromethane 6 U UG/KG

156-59-2 cis-1,2-Dichloroethene 6 U 13G/KG 3.00E-07 3.00E-07 1.50E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect Page 7 of 12



TABLE 294
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0109

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/Commereial Soil Construction Worker Soil Soil Component of

Limit ( }Ingestion Criteria Ingestion Criteria Groundwater Criteria

10061-01-5 cis-1,3-Dichloropropene 6 U UG/KG

12448-1 Dibromochloromethane 6 U UG/K& 1.46E-07 l.46E-07 1.50E-02

10041-4 Ethylbenzene 6 U UGI/KG 3.OOE-08 3.OOE-07 4.62E-04

75-09-2 Methylene chloride 6 U UG/KG 7.89E-06 5.00E-07 3.003-01

110-54-3 N-Hexane 6 U UGIKG

10042-5 Styrene 6 U UG/KG 1.46E-08 I A6E-07 1.50E-03

127-184 Tetrachloroethylene (PCE) 6 U UG/KG 5.45E-05 2.50E-06 E.OOE-0O

108-88-3 Toluene 6 U UG/KG 1.46E-08 1.46E-08 5.00E-04

1330-20-7 total Xylenes 6 U UG/KG 6.00E-09 1.46E-08 4.00E-05

156-60-5 trans-I ,2-Dichloroethene 6 U UG/KG 1.46E-07 1.46E-07 8.57E-03

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

79-01-6 Trichloroethylene (TCE) 6 U UG/KG 1.15E-05 5.00E,06 1.00E-01

75-014 Vinyl chloride 6 U UG/KG 2.00E03 9.23E-05 6.00E-01

Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 440 U UG/K& 2.20E-05 2.201-04 8.80F-02

95-50-1 1,2-Dichlorobenzene 440 U UG/K& 2.44E-06 2.44E-05 2.59E-02

541-73-1 1,3-Dichlorobenzene 440 U UG/KG

10646-7 I,4-Dichlorobenzene 440 U UG/KG 2.203-01

95-954 2,4,5-Trichlorophenol 2200 U UG/KG 1.10E,05 1.10E-05 8.151-03

88-06-2 2,4,6-Trichlomphenol 440 U UG/KG 8.46E-04 4.00E-05 2.20E+00

120-83-2 2,4-Dichlorophenol 440 U UG/KG 7.21 E-05 7.21 E104 4.40E-01

105-67-9 2,4-Dimethylphenol 440 U UG/KG 1.073-05 . 1.07E-05 4.89E-02

51-28-5 2,4-Dinitrophenol 2200 U UG/KG 5.37E-04 5.372-03 1.10i+01

91-58-7 2-Chloronaphthalene 440 U UG/KG

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

0 0



TABLE 294
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0109

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ma ResultRatio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration

CAS Number Chemical Max Reporting Qualifier Units (or Max RL) to lEPA (or Max RL) to JEPA (or Max RL) to IEPA Class
Limit (RL) I~~~ndustriallCommercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

95-57-8 2-Chlorophenol 440 U UG/KG 4.40E-05 4.40E-05 1. IE-OI

91-57-6 2-Methylnaphthalene 440 U UG/KG 7.21E-06 7.21 E-06 1.05E-04

9548-7 2-Methylphenol 440 U UGIKG 4.40E-06 4.40E-06 2.933-02

88-744 2-Nitroaniline 2200 U UG

88-75-5 2-Nitrophenol 440 U _ UG/KG

91-94-1 3,3'-Dichlorobenzidine 440 U UGIKG 3.38E-02 1.57E-03 6.29E+01

99-09-2 3-Nitroaniline 2200 IJG/KG

534-52-1 4,6-Dinitro-2-methylphenol 2200 _ UG _KG

101-55-3 4-Brornophenyl phenyl ether 440 U UG/KG

59-50-7 4-Chloro-3-methylphenol 440 _ UG/KG

106-47-8 4-Chloroaniline 880 U UGIKG 1.07E-04 1.07E-03 1.26E+00

7005-72-3 4-Chlorophenyl phenyl ether 44 0 _UG /K

10644-5 4-Methylphenol 440 _ UGfKG

100-01-6 4-Nitroaniline 2200 U U&/R&

100-02-7 4-Nitrophenol 2200 U UG/KG

83-32-9 Acenaphthene 440 U UG/KG 3.67B-06 3.67E-06 7.72E-04

208-96-8 Acenaphthylene 440 U UGIKG 7.21 E-06 7.21 E-06 1.05E-04

120-12-7 Anthracene 440 U UG/KG 7.21E-07 7.21E-07 3.67E-05

56-55-3 Benzo(a)anthracene 440 U UG/KG 5.50E-02 2.59E-03 2.20E-01

50-32-8 Benzo(a)pyrene 440 U UG/K& 5.50E-01 2.59E-02 5.50E-02

205-99-2 Benzo(b)fluorantbene 440 U UG/KG 5.50E-02 2.59E-03 8.80E-02

191-24-2 Benzo(g,hi)perylene 440 U UG/K& 7.21 E-06 7.21 E-06 1.05-04

207-08-9 Benzo(k)fluoranthene 440 U UG/KG 5.64E-03 2.59E-04 8.982-03

111-91-1 bis(2-Chloroethoxy)methane 440 U UGIKG

ND = Not Detected 2 = Outside of Range UJ = Estimated Nondetect
J - Estimated U = Nondetect Page 9 of 12



TABLE 294
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0109

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Resullt 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/Commercial Soil Construction Worker Soil[ Soil Component of
Limit L) Ingestion Criteria Ingestion Criteria Groundwater Criteria

111-444 bis(2-Chloroethyl) ether 440 U UG/KG 8.80E-02 5.87E-03 1.IOE+03

108-60-1 bis(2-Chloroisopropyl) ether 440 U UG/KG

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 440 U UG/KG 1.07E-03 1.07E-04 1.222-04

85-68-7 Butyl benzyl phthalate 440 U UG/KG 1.07E-06 1.07E-06 4.732-04

86-74-8 Carbazole 440 U UG/KG 1.523-03 7. 1 OE-05 7.33E-01

218-01-9 Chrysene 440 U UG/KG 5.64E-04 2.59E-05 2.75E-03

84-74-2 Di-n-butyl phthalate 440 U UG/KG 2.20E-06 2.20E-06 1.91E-04

11744-0 Di-n-octyl pbthalate 440 U UG/KG 1.07E-05 1.07E-04 4.40E-05

53-70-3 Dibenz(ah)anthracene 440 U UG/KG 5.50E-01 2.59E-02 2.20E-01

132-64-9 Dibenzofiuran 440 U UG/KG

84-66-2 Diethyl phthalate 440 U UG/KG 4.40E-07 4AOE-07 9.36E-04

131-11-3 Dimnethyl phthalate 440 U UG/KG

20644-0 Fluoranthene 440 U UG/KG 5.373-06 5.37E-06 1.023-04

86-73-7 Fluorene 440 U UG/KG 5.37E-06 5.37E-06 7.863-04

118-74-i Hexachlorobenzene 440 U UG/KG 1.103-01 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 1.10E-03

67-72-1 Hexachlomethane 440 U UG/KG 2.20E-04 2.201-04 8.80E-01

193-39-5 Indeno(l,2,3-c,d)pyrene 440 U UG/KG 5.50M-02 2.59E-03 3.14E-02

78-59-1 Isophorone 440 U UG/KG 1.07E-06 1.07E-06 5.503-02

621-64-7 N-Nitroso-di-n-propylamine 440 U UG/KG 5.50E-OI 2.44E-02 8.80E+03

86-30-6 N-Nitrosodiphenylamine 440 U UG/K& 3.67E,04 . 1.763-05 4.40E-01

91-20-3 Naphthalene 440 U UG/KG 5.37E-06 5.37E-05 5.243-03

87-86-5 Pentachlorophenol 2200 U UG/KG 9.17E-02 4.23E-03 7.33E+01

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect Page lOofl2
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TABLE 294

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0109

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 [EPA (or Max r L) to [EPA (or Max RL) to IEPA Class
Limit (RL) ~~~Industrial/Commercial Soil Construction Worker Soil Soil Component of

Limit (ffL4 Ingestion Criteria Ingestion Criteria Groundwater Criteria

85-014-8 Phenanthrene 440 U UG/KG 7.21 E-06 7.21E-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 440 U tJG/KG 7.2 1 E-06 7.21 E-06 1.05E-04

Explosives
99-354 1,3,5-Trinitrobenzene 330 UJ UG/KG

99-65-0 I,3-Dinitrobenzene 330 UJ UG/KG

118-96-7 274,6-Trinitrotoluene (TNT) 660 U3 UG/KG

121-14-2 2,4-Dinitrotoluene 330 UT UG/KG 3.93E-02 1.83E-03 4.13E+02

606-20-2 2,6-Dinitrotoluene 440 U UGIKG 5.24E-02 2.44E-03 6.29E+02

35572-78-2 2-Amino-4,6-Dinitrotoluene 660 UW UG/KG

88-72-2 2-Nitrotoluene (ONT) 660 UJ UG/KG

99-08-1 3-Nitrotoluene 660 UJ UGfIKG

19406-51-0 4-Amino-2,6-Dinitrotoluene 660 UJ UG/KG

99-99-0 4-Nitrotoluene (PNT) 660 UJ UG/KG

269141-0 HMX 660 13 U&/KG

98-95-3 Nitrobenzene 330 UJ UG/KG 3.30E-04 3.30E-04 3.30E+00

121-824 RDX 660 13J UGf/KG

47945-8 Tetryl 990 UJ UG/KG

Metals
7429-90-5 Aluminum 6860 MG/KG

7440-364 Antimony 0.79 U MGIKG 9.63E-04 9.63E-03 I.58E-01

7440-38-2 Arsenic 5.3 MG/KG 1.77E+00 8.69E-02 1.89E-01

7440-39-3 Barium 145 MG/KG 1.04E-03 r t.04E-02 1.21E-01

7440-41-7 Beryllium 0.66 U MG/KG 6.60E-01 2.28E-02 1.OOE-01O

ND = Not Detected E = Outside of Range UJ Estimated Nondetect
J = Estimated U = Nondetect Page 1 1 of 12



TABLE 294
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0109

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 ClassLimit NubrCemclMx Reporting Quah IndustriaU/Commercial Soil Construction Worker Soil Soil Component of

Limit (RL4I Ingestion Criteria Ingestion Criteria Groundwater Criteria

7440-42-8 Boron 13 U MG/KG 7.22E-05 7.22E-04

7440-43-9 Cadmium 0.21 J MG/KG I .05E-04 1.05E-03 5.68E-02
7440-70-2 Calcium 1670 MG/KG

744047-3 Chromium 9 MG/KG 9.00E-04 2.204-03 3.211E-01
7440484 Cobalt 12.3 MG/KG 1.03E-04 I.03E-03

7440-50-8 Copper 7.6 MG/KG 9.271E-05 9.27E-04 6.91 E-04
7439-89-6 Iron 20400 J MG/KG

7439-92-1 Lead 16.5 MG/KG 4.13E-02 4.131E-02

7439-954 Magnesium 891 MG/KG

7439-96-5 Manganese 2170 MG/KG 2.263-02 2.26E-01

7439-97-6 0.17 MG/KG 2.79E-04 2.79E-03
7440-02-0 Nickel 11.9 MG/KG 2.90E-04 2.90E-03 1.57E-01
2023695 Potassium 479 MG/KG

778249-2 Selenium 1.5 MG/KG 1.50E-04 1.50E-03 6.25,-01
7440-224 Silver 0.65 J MG/KG 6.50E-05 6.50E-04 4.3323-01
7440-23-5 Sodium 130 U MG/KG

7440-28-0 Thallium 0.17 J MG/KG 1.06E-03 1.06E-03 7.081-02

7440-62-2 Vanadium 17.4 MG/KG 1.24E-03 1.24E-02 1 .78E-02
7440-66-6 Zinc 29.9 MG/KG 4.90E-05 4.901-04 8.3 1E-03

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect Page 12 of 12
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TABLE 29-5
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0109

*0 ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or _ Direct Exposure Retained as

CAS Nuimber Chemical (SckgrOIL) Max Reporting Qualifier Units Hazard Quotient Potential
CA. Number Chemical (SOIL) Limit (RL) (HQ) (SOIL) Bloaccumulator

Volatile Organic Compounds

71-55-6 1,1,1-Trichloroethane 6 U UG/KG 2.01E-04

79-34-5 1,1,2,2-Tetrachloroethane 6 U UG/KG 4.72E-02

79-00-5 1, 1,2-Trichloroethane 6 U UG/KG 2.1OE-04

75-34-3 I i-Dichloroethane 6 U UG/KC 2.99E-04

75-35 4 1 I-Dichloroethene 6 U UG/KG 7.25E-04

107-06-2 1,2-Dichloroethane (EDC) 6 U UG/KG 2.83E-04

540-59-0 1,2-Dichloroethene (total) 6 U UG/KG 7.62E-03

78-87-5 1,2-Dichloropropane 6 U UG/KG 8.57E-06

78-93-3 2-Butanone (MEK) 12 U UG/KG 1.34E-04

591-78-6 2-Hexanone 12 U UG/KG 9.52E-04

108-10-1 4-Methyl-2-pentanone (MIBK) 12 U UG/KG 2.71 E-05

67-64-1 Acetone 12 U UG/KG 4.80E-03

7143-2 Benzene 6 U UG/KG 3.75E-04

75-27-4 Bromodichloromethane 6 U .__UC/KG 1 I E-02

75-25-2 Bromoform 6 U UG/KG 3.77E-04

74-83-9 Bromomethane 6 U UG/KG 2.55E-02O 75-15-0 Carbon disulfide 6 U UG/KG 6.37E-02

56-23-5 Carbon tetrachloride 6 U UG/KG 6.OOE-06

108-90-7 Chlorobenzene 6 U UG/KO I.50E-04

75-00-3 Chloroethane 6 U UG/KG

67-66-3 Chloroform 6 U UG/KG 5.04E-03

74-87-3 Chloromethane 6 U UG/KG 5.77E-04

156-59-2 cis-1,2-Dichloroethene 6 U UG/KG 7.62E-03

10061-01-5 cis-1,3-Dichloropropene 6 U UG/KG 1.51 E-02

124-48-1 Dibromochloromethane 6 U UG/KG 2.93E-03

100-41-4 Ethylbenzene 6 U UG/KG 1.20E-03

75-09-2 Methylene chloride 6 U UGiKG 1.48E-03

110-54-3 N-Hexane 6 U UG/KG

100-42-5 Styrene 6 U UG/KG 2.00E-05

127-18-4 Tetrachloroethylene (PCE) 6 U UG/KG 4.62E-04

108-88-3 Toluene_ 6 U UG/KC 2.OOE-03

1330-20-7 total Xylenes 6 U UG/KG 1.OOE-02

156-60-5 trans- 1,2-Dichloroethene 6 U UG/KG 7.62E-03

10061-02-6 trans-1,3-Dichloropropene 6 Ui UG/KG 1.51E-02

79-01-6 Trichloroethylene (TCE) 6 U UG/KG 6.67E-04

75-014 Vinyl chloride 6 U UG/KG 9.29E-03

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 440 U UG/KG 2.20E-02

95-50-1 1,2-Dichlorobenzene 440 U UG/KG 1.49E-0lO 541-73-1 1,3-Dichlorobenzene 440 U UG/KG I.17E-02

1106 46-7 1,4-Dichlorobenzene 440 U [UG/KG 2.20E-02

ND =Not Detected E Outside of Range UJ Estimated Nondetect

i = Estimated U = Nondetect Page I of 4



TABLE 29-S
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0109

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as
CAS Number Chemical (SckgrOIL)n Max Reporting Qualifier Units Hazard Quotient Potential

(SOIL) Limit (RL) (HJQ) (SOIL) Bioaccumulator

95-95-4 2,4,5-Trichlorophenol 2200 U UG/KG S.50E-01

88-06-2 2,4,6-Trichlorophenol 440 U UG/KG 4.40E-02

120-83-2 2,4-Dichlorophenol 440 U UG/KG 5.03E-03

10S-67-9 2,4-Dimethylphenol 440 U UG/KG 4.40E+01

51-28-5 2,4-Dinitrophenol 2200 U UG/KG 1I.1OE-01

91-58-7 2-Chloronaphthalene 440 U UG/KG 3.61E+01

95-57-8 2-Chlorophenol 440 U UG/KG 1.81E+00

91-57-6 2-Methyinaphthalene 440 U UG/KG 1.36E-01

9548-7 2-Methylphenol 440 U UG/KG 1.09E-02

88-74-4 2-Nitroaniline 2200 U UG/KG 2.97E-02

88-75-5 2-Nitrophenol 440 U UG/KG 2.75E-01

91-94-1 3,3'-Dichlorobenzidine 440 U UG/KG 6.8 1E-01

99-09-2 3-Nitroaniline 2200 U UG/KG 6.96E-01

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 5.53E-02

106 47-8 4-Chloroaniline 880 U UG/KG 8.OOE-01

7005-72-3 4-Chlorophenyl phenyl ether 440 U UG/KG

106-44-5 4-Methylphenol 440 U UG/KG 2.70E-03

100-01-6 4-Nitroaniline 2200 U UG/KG I.OOE-01

100-02-7 4-Nitrophenol 2200 U UG/KG 3.14E-01

83-32-9 Acenaphthene 440 U UG/KG 6.45E-04

208-96-8 Acenaphthylene 440 U UG/KG 6.45E-04

120-12-7 Anthracene 440 U UG/KC 2.97E-04

56-55-3 Benzo(a)anthracene 440 U UG/KG 8.45E-02

50-32-8 Benzo(a)pyrene 440 U UG/KG 1.OOE-04

205-99-2 Benzo(b)utioranthene 440 U UG/KG 7.36E-03

191-24-2 Benzo(g,h,i)perylene 440 U UG/KG 3.70E-03

207-08-9 Benzo(k)fluoranthene 440 U UG/KG 7.36E-03

111-91-1 bis(2-Chloroethoxy)methane 440 U UG/KG 1.45E+00

111-444 bis(2-Chloroethyl) ether 440 U UG/KG 1.86E-02

108-0- 1 bis(2-Chloroisopropyl) ether 440 U UG/KG

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 440 U UG/KG 4.75E-01

85-68-7 Butyl benzyl phthalate 440 U UG/KG 1.84E+00

86-74-8 Carbazole 440 U UG/KG

218-01-9 Chrysene 440 U UG/KG 9.30E-02

84-74-2 Di-n-butyl phthalate 440 U UG/KG 2.20E-03

117-84-0 Di-n-octyl phthalate 440 U UG/KG 6.2 1E-04

53-70-3 Dibenz(ah)anthracene 440 U UG/KG 2.39E-02

132-64-9 Dibenzofuran 440 U UG/KG

84-66-2 Diethyl phthalate 440 U UG/KG 4.40E-03
_ _ _ _ _ _ _ _ _ _.___ _ 0... 

131-11-3 Dimethyl phthalate 440 U UG/KC 2.20E-03

ND =Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect Page 2 of14



TABLE 29-S
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0109

0 ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Direct Exposure Retained as
CIAS Number Chemical Background Max Reporting Qualifier Units Hazard Quotient Potential

(SOIL) Limit (RL) (HQ) (SOIL) Bioaccumulator

206-44-0 Fluoranthene 440 U UG/KG 3.61 E-03

86-73-7 Fluorene 440 U UG/KG 1.47E-02

118-74-1 Hexachlorobenzene 440 U UG/KG 4.40E-04

87-68-3 Hexachlorobutadiene 440 U UG/KG I.111E+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(l,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-propylamine 440 U UG/KG 8.09E-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-0 1

85-01-8 Phenanthrene 440 U UG/KG 9.63E-03

108-95-2 Phenol 440 U UG/KG 1. IOE-02

129-00-0 Pyrene 440 U UG/KG 5.61 E-03

Explosives 
99-35-4 1,3,5-Trinitrobenzene 330 UJ UG/KG 8.77E-01S 99-65-0 1 ,3-Dinitrobenzene 330 UJ UG/KG 5.04E-01

118-96-7 2,4,6-Trinitrotoluene (TNT) 660 UJ UG/KG 2.20E-02

121-14-2 2,4-Dinitrotoluene 330 UJ UG/KG 2.58E-01

606-20-2 2,6-Dinitrotoluene 440 U UG/KG 1.34E+01

35572-78-2 2-Amino4,6-Dinitrotoluene 660 UJ UG/KC 8.25E-03

88-72-2 2-Nitrotoluene (ONT) 660 UJ UG/KG

99-08-1 3-Nitrotoluene 660 US UG/KG

19406-51-0 4-Amino-2,6-Dinitrotoluene 660 UJ UG/KG

99-99-0 4-Nitrotoluene (PNT) 660 UJ UG/KG

2691-41-0 HMX 660 US UG/KG 2.64E-02

98-95-3 Nitrobenzene 330 UJ UG/KG 8.25E-03

121-82-4 _RD 660 US UG/KG 6.60E-03

479-45-8 Tetryl I 990 UJ UG/KG

Metals

7429-90-5 Aluminum 28800 6860 MG/KG

7440-36-0 Antimony 0.83 0.79 U MG/KG 1.58E-01

7440-38-2 Arsenic 13.5 5.3 MG/KG 5.89E-01

7440-39-3 Barium 195 145 MG/KG 2.90E-01

7440-41-7 Beryllium 0.76 0.66 U MG/KG 6.60E-02

7440 42-8 Boron 53 13 U MG/KG 2.60E--01

7440-43-9 Cadmium 0.19 0.21 J MG/KG 7.24E-03

7440-70-2 Calcium 2497 1670 MG/KG

744047-3 Chromium 25.2 9 MG/KG 1.80E+00

744048-4 Cobalt 21.7 12.3 MG/KG 6.15E-01S 7440-50-8 Copper 11.3 7.6 MG/KG 2.45E-01

ND - Not Detected E = Outside of Range UJ Estimated Nondetect
J = Estimated U = Nondetect Page 3 of 4



TABLE 29-5
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0109

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as
CAS Number Chemical (SOIL) Max Reporting Qualifier Units Hazard Quotient Potential

(SOIL) Limit (RL) (HQ) (SOIL) Bloaccumulator

7439-89-6 6 19306 20400 J MG/KG

7439-92-1 Lead 23.4 16.5 MG/KG 3.8IE-02

7439-95-4 Magnesium 1552 891 MG/KG

7439-96-5 Manganese 3640 2170 MG/KG 2.17E+01

7439-97-6 0.06 0.17 MG/KG 2.43E-02

7440-02-0 Nickel 18.9 11.9 MG/KG 3.97E-01
2023695 Potassium 625 479 MG/KG _

7782-49-2 Selenium 2.34 1.5 MG/KG 1.50E+00 YES

7440-22-4 Silver 0.58 0.65 J MG/KG 3.25E-01

7440-23-5 Sodium 170 130 U MG/KG

7440-28-0 Thallium 0.41 0.17 J MG/KG I.70E-01

7440-62-2 Vanadium 47.2 17.4 MG/KG 3.78E-01

7440-66-6 Zinc 51.4 29.9 MG/KG 2.49E-01

ND Not Detected E Outside of Range UJ = Estimated Nondetect
J = Estimated U Nondetect Page 4 of 4



TABLE 29-6, AUS-0109
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI0 ~~~~~~CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment _ Soil

Chemical ..I toae COPC Ratinle COPC ato
(yes/no) ae (yes/no.) Rtnae (yes/no) j(yes/no)

Volatile Organic Compounds ___ _____ ____

T,i,1-Trichloroethane NA NA NA NA NA NA No A

1,1 .2,2-Tetrachloroethane NA NA NA NA NA NA Uncertainty B

1,1,2-Trichlorocthane NA NA NA NA NA NA Uncertainty B

1,1-Dichloroethane NA NA NA NA NA NA No A

1,1-Diebloroethene NA NA NA NA NA NA Uncertainty B

1 ,2-Dichloroethane (EDC) NA NA NA NA NA NA Uncertainty B

1,2-Dichloroethene (total) NA NA NA NA NA NA No A

1,2-Dichloropropane NA NA NA NA NA NA Uncertainty B

2-Butanone (MEK) NA NA NA NA NA NA No A

2-Hexanone NA NA NA NA NA NA $No C

4 -M et hyl-2 -p enta no n e -(MI B-K) ~ NA- -NA -N A ~NA NA NA No A

Acetone NA NA NA NA NA NA No A

Benzene NA NA NA NA NA NA Uncertainty B3

Bromodichloromethane NA NA NA NA NA NA No A

Brornoforrm NA NA NA NA NA NA No A

Bromoniethane NA NA NA NA NA NA No A

Carbon disulfide NA NA NA NA NA NA No A

Carbon tetrachloride NA NA NA NA NA NA Uncertainty B

Chlorobenzene NA NA NA NA NA NA No A

Chioroethane ~~~ ~~~NA NA NA NA NA NA No A

Chloroform NA NA NA NA NA NA No A

Chloromiethane NA NA NA NA NA NA NO A

cis-1,2-Dichloroethene NA NA NA NA NA NA No A

cis-1,3-D)ichlotopropcne NA NA NA NA NA NA No A

Dibromocbloromethane NA NA NA NA NA NA No A

Ethylbenzcne NA NA NA NA NA NA No A

Methylene chloride NA NA NA NA NA NA Uncertainty B3

N-Hexane NA NA NA NA NA NA No A

Styrene NA NA NA NA NA NA No A

Tetrachloroethylene (PCE) NA NA NA NA NA NA Uncertainty B

Toluene NA NA NA NA NA NA No A

total Xylenes NA NA NA NA NA NA No A

trans-I1,2-Dichloroethene NA NA NA NA NA NA No A

trans-I1,3-Dichloropropcne NA NA NA NA NA NA No A

Trichloroethylene (TCE) NA NA NA NA =NA NA Uncertainty B

Vinyl chloride NA NA NA NAANA NA Uncertainty B

Semivolatile Organic Compounds ____ _____ ____ ______ ____

1,2,4-Trichlorobenzene NA NA NA NA NA NA Uncertainty B

1,2-Dieblorobenzene NA NA NA NA NA NA No A

1,3-Dichlorobenzene NA NA NA NA NA NA No AO 1,4-Dicblorobenzene NA NA NA NA NA NA Uncertainty B

2,4,5-Trichlorophenol NA NA NA NA _L NA NA No A

TJRS Page 1 of 4



TABLE 29-6, AUS-0109
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE 0

Surface Water Groundwater Sediment Soil
Chemical coC o COPC c cCOPC bC

(yes/no) Rtoae (yes/no) Rationale (ysn) Rationale (yes/no) Raine

2,4,6-Trichlorophenol NA NA NA NA NA NA Uncertainty B

2,4-Dichlorophenol NA NA NA NA NA NA Uncertainty B
2,4-Dicethylphenol NA NA NA NA NA NA Uncertainty B

2,4-Dinitrophenol NA NA NA NA NA NA Uncertainty B
2-Chloronaphthalene NA NA NA NA NA NA No A

2-Chlorophenol NA NA NA NA NA NA Uncertainty B
I -Methylnaphthalene NA NA NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA NA No A

2-Methylphenol NA NA NA NA NA NA No A
2-Nitroaniline NA NA NA NA NA NA No A

2-Nitrophenol NA NA NA NA NA NA - No A
3,3'-Dichlorobenzidine NA NA NA NA NA NA Uncertainty B
3-Nitroaniline NA NA NA NA NA NA No A

4,6-Dinitro-2-methylphenol NA NA NA NA NA NA No C

4-Bromophenyl phenyl ether NA NA NA NA NA NA No C
4-Chloro-3-methylphenol NA NA NA NA NA NA No A

4-Chloroaniline NA NA NA NA NA NA Uncertainty B
4-Chlorophenyl phenyl ether NA NA NA NA NA NA No C
4-Methylphenol NA NA NA NA NA NA No A
4-Nitroaniline NA NA NA NA NA NA No A
4-Nitrophenol NA NA NA NA NA NA No A
Acenaphthene NA NA NA NA NA NA No A
Acenaphthylene NA NA NA NA NA NA No A
Anthracene NA NA NA NA NA NA No A
Benzo(a)anthracene NA NA NA NA NA NA Uncertainty B

Benzo(a)pyrene NA NA NA NA NA NA Uncertainty B
Benzo(b)fluoranthene NA NA NA NA NA NA Uncertainty B
Bcnzo(g,h,i)perylene NA NA NA NA NA NA No A
Benzo(k)fluoranthene NA NA NA NA NA NA No A

bis(2-Chloroethoxy)methane NA NA NA NA NA NA No C
bis(2-Chloroethyl) ether NA NA NA NA NA NA Uncertainty B
bis(2-Chloroisopropyl) ether NA NA NA NA NA NA No A

bis(2-Ethylhexyl) phthalate NA NA NA NA NA NA No A
Butyl benzyl phthalate NA NA NA NA NA NA No A

Carbazole NA NA NA NA NA NA Uncertainty B
Chrysene NA NA NA NA NA NA No A
Di-n-butyl plthalate NA NA NA NA NA NA No A
Di-n-octyl phthalate NA NA NA NA NA NA No A

Dibenz(a,h)anthracene NA NA NA NA NA NA Uncertainty B
Dibenzofuran NA NA NA NA NA NA No A
Diethyl phthalate NA NA NA NA NA NA No A
Dimethyl phthalate NA NA NA NA NA NA No A

Fluoranthene NA NA NA NA NA NA No A

URT(S Page 2 of 4



TABLE 29-6, AUS-0109

SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Rationale OPC Rationale Rationale cap-C 7RationaleChemical COPC Ctil o Rtoa . yenO)
(yes/no) (Yes/no) (yes/no)(yes/no) (e/

Fluorene NA NA NA NA NA NA No A

Hexachlorobenzcn_ NA NA NA NA NA NA Uncertainty B

Hexachlorobutadiene NA NA NA NA NA NA Uncertainty B

Hexachlorocyclopentadiene NA NA NA NA NA NA No A

Hexachloroethane NA NA NA NA NA NA Uncertainty

Indeno(l,2,3-c,d)pyrene NA NA NA NA NA NA No A

Isophorone NA NA NA NA NA NA Uncertainty B

N-Nitroso-di-n-propylarmine -__ NA NA NA NA NA NA Uncertainty B

N-Nitrosodiphenylamine NA NA NA NA NA NA Uncertainty B

Naphthalene NA NA NA NA NA NA No A

Pentachlorophenol NA NA NA NA NA NA Uncertainty B

Phenanthrene NA NA NA NA NA NA No A

Phenol NA NA NA NA NA NA No A

Pyrene NA NA NA NA NA NA No A

Metals and Inorganics

Aluminum NA NA NA NA NA NA No F

Antimony NA NA NA NA NA NA Uncertainty B

Arsenic NA NA NA NA NA NA hiYes ^ DO Barium NA NA NA NA NA Ye v,* D

Beryllium NA NA NA NA NA NA No A

Boron NA NA NA NA NA NA No A

Cadmium NA NA NA NA NA NA No F

Calcium NA NA NA NA NA NA No H

Chromium NA NA NA NA NA NA D;:est D

Cobalt NA NA NA NA NA NA No F

Copper NA NA NA NA NA NA No F

Cyanide, Total NA NA NA NA NA NA NA NA

Iron NA NA NA NA NA NA No F

Lead NA NA NA NA NA NA No F

WMagnesium NA NA NA NA NA NA No H

Manganese NA NA NA NA NA NA No F

Mercury NA NA NA NA NA NA Ye -

Nickel NA NA NA NA NA NA D

Potassium NA NA NA NA NA NA No H

Selenium NA NA NA NA NA NA DiY&&?.! D

Silver NA NA NA NA NA NA No F

Sodium NA NA NA NA NA NA No C

Thallium NA NA NA NA NA NA No F

Vanadium NA NA NA NA NA NA No F

Zinc NA NA NA NA NA NA No F

Explosives

1,3,5-Trinitrobenzene NA NA NA N ANA No AO ,13-Dinitrobenzene NA NA NA NA NA NA No A
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TABLE 29-6, AUS-0109
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE 0

Surface Water Groundwater Sediment Soil
Chemical COPC _ COPC corc coPc

(yes/no) oRtionale (yes/no) Rationale (yes/no) Rationale (yes/no)

2,4,6-Trinitrotoluene (TNT) NA NA NA NA NA NA No A

2,4-Dinitrotoluene NA NA NA NA NA NA Uncertainty B

2,6-Dinitrotoluene NA NA NA NA NA NA Uncertainty B

2-Amino-4,6-Dinitrotoluene NA NA NA NA NA NA No C
2-Nitrotoluene (ONT) NA NA NA NA NA NA No C
3-Nitrotoluene NA NA NA NA NA NA No A

4-Amino-2,6-Dinitrotoluene NA NA NA NA NA NA No C
4-Nitrotoluene (PNT) NA NA NA NA NA NA No A

HMX NA NA NA NA NA NA No A

Nitrobenzene NA NA NA NA NA NA Uncertainty B

Nitroglycerin NA NA NA NA NA NA' -NA NA

Pentaerythritol tetranitrate (PETN) NA NA NA NA NA NA NA NA

Perchloric Acid NA NA NA NA NA NA NA NA
RDX NA NA NA NA NA NA No A
Tetryl NA NA NA NA NA NA No A

Other Parameters

Nitrogen, Nitrate-Nitrite NA NA NA NA NA NA NA NA

Phosphorus, Total (as P) NA NA 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 execeeded 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.

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 SI data.

NA - Not Analyzed or not applicable.
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TABLE 29-7, AUS-0109
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PAISI0 ~~~~~~CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical r OE toI COPEC RaioalP(es/o

(yes/no) Ratioae (yes/no) RJinl ys/o ainl
Volatile Organic Compounds _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1,1 .1-Trichloroethane N AN AN 

1, 1,2,2-Tetrachloroetbane N AN AN 

1,1 ,2-Trichloroethane N AN AN 

I ,l-Dichloroethane N AN AN 
1,1-Diebloroethene N AN AN 

I1,2-Dichloroethane (EDC) N AN AN 
I1,2-Dichloroetbene (total) NA NNAANoA

I1,2-Dichloropropane NA NNAANoA

2-Butanone (MEK) NA NNAANoA

2-Hexanone NANAANAoA

4-Methyl-2-pentanone (MIBK) NA NNAANoA
Acetone NA NNAANoA

Benzene N AN AN 

Bromodichlorornethane NA NA NA NA NoA

Brornoform N AN AN 

Bromomethane N AN AN 

Carbon disulfide N AN AN 
Carbon tetrachloride N AN AN 

Chulorobenzene N AN AN 
CEhloroeha-ne N AN AN 

Chloroform N AN AN 

Chloromethane N AN AN 

cis-I1,2-Dichloroethene N AN AN 

cis-I1,3-Dichloroptopene N AN AN 
Dibrornochloromethane N AN AN 

E-thylbenzene N AN AN 

Methylene chloride N AN AN 

N-Hexane N AN AN 

Styrene N AN AN 
Tetrachloroethylene (PCE) N AN AN 

Toluene NA NA NA NA No ~~~~~~~~~~~~A
total Xylenes NA NA NA NA No ~~~~~~~A

trans-1,2-Dichloroethene NA NA NA NA N A

trans-1,3-Dichloropr-opene NA NA NA NA No ~~A
Triclorothylne (CE) A NANA N NoA

Vinyl chloride NAN AN oA
Sernivolatile Organic Compounds

I1,2,4-Trichlorobenzcne NA NA NA NA No A
I1,2-Dichlorobenzene NA NA NA NA No A
I1,3-Dichlorobenzene NA NA NA NA No A. 1 ,4-Dichlorobenzene NA NA NA NA No A
2,4,5-Trichlorophenol NA NA NA NA NoA
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TABLE 29-7, AUS-0109
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE S

Surface Water Sediment Soil
Chemical COPEC Rationale COPEC Rationale COPEC Rationale

(yes/no) (yes/no) (yes/no)
2,4,6-Trichlorophenol NA NA NA NA No A

2,4-Dichlorophenol NA NA NA NA No A

2,4-Dirmethylphenol NA NA NA NA Uncertainty B

2,4-Dinitrophenol NA NA NA NA No A

2-Chloronaphthalene NA NA NA NA Uncertainty B

2-Chlorophenol NA NA NA NA Uncertainty B

I -Methyinaphthalene NA NA NA NA NA NA

2-Methylnaphthalene NA NA NA NA No A

2-Methylphenol NA NA NA NA No A

2-Nitroaniline NA NA NA NA No A

2-Nitrophenol NA NA NA NA No.* A

3,3'-Dichlorobenzidine NA NA NA NA No A

3-Nitroaniline NA NA NA NA No A

4,6-Dinitro-2-methylphenol NA NA NA NA No C

4-Bromophenyl phenyl ether NA NA NA NA No C

4-Chloro-3-methylphenol NA NA NA NA No A

4-Chloroaniline NA NA NA NA No A

4-Chlorophenyl phenyl ether NA NA NA NA No C

4-Methylphenol NA NA NA NA No A
__ _ _ 0_. 

4-Nitroaniline NA NA NA NA No A

4-Nitrophenol NA NA NA NA No A

Acenaphthene NA NA NA NA No A

Acenaphthylene NA NA NA NA No A

Anthracene NA NA NA NA No A

Benzo(a)ant'Kacene NA NA NA NA No A

Benzo(a)pyren& NA NA NA NA No A

Benzo(b)fluoranthene NA NA NA NA No A

Benzo(g,h,i)perylene NA NA NA NA No A

Benzo(k)fluoranthene NA NA NA NA No A

bis(2-Chloroethoxy)methane NA NA NA NA Uncertainty B

bis(2-Chloroethyl) ether NA NA NA NA No A

bis(2-Chloroisopropyl) ether NA NA NA NA No C

bis(2-Ethylhexyl) phthalate NA NA NA NA No A

Butyl benzyl phthalate NA NA NA NA Uncertainty B

Carbazole NA NA NA NA No C

Chrysene NA NA NA NA No A

Di-n-butyl phthalate NA NA NA NA No A

Di-n-obtyl phthalate NA NA NA NA No A

Dibenz(ah)anthracene NA NA NA NA No A

Dibenzofuran NA NA NA NA No C

Diethyl phthalate NA NA NA NA No A

Dimethyl phthalate NA NA NA NA No A

Fluoranthene NA NA NA NA No A
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TABLE 29-7, AUS-0109
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical COPEC Rtoae COPEC Rtoae COPEC Raioal

(yes/no) Rtoae (yes/no) Rtoae (yes/no) Rainl

Fluorene NA NA NA NA No A

Hexachlorobenzene NA NA NA NA No A

Hexachlorobutadiene NA NA NA NA Uncertainty B

Hexachlorocyclopentadiene NA NA NA NA No A

Hexachioroethane NA NA NA NA No A

Indeno(1,2,3-c,d)pyrene NA NA NA NA No A

lsophoronc NA NA NA NA No A

N-Nitroso-di-n-propylamine NA NA NA NA No A

N-Nitrosodiphenylamine NA NA NA NA No A

Naphthalene NA NA NA NA No A

Pentachiorophenol NA NA NA NA No -- A

* Phenanthrene NA NA NA NA No A

Phenol NA NA NA NA No A

Pyrene NA NA NA -NA No A

Metals and Inorganies

Aluminum NA NA NA NA UncertaintyI

Antimony NA NA NA NA No A

Arsenic NA NA NA NA No FO Barium NA NA NA NA No F
Bcryllium NA NA NA NA No A

Boron NA NA NA NA Uncertainty B

Cadmium NA NA NA NA No F

Calcium NA NA NA NA Uncertainty G,H

Chromium NA NA NA NA Ys - D
Cobalt NA NA NA NA No F~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .. .

Copper NA NA NA NA No F

Cyanide, Total NA NA NA NA NA NA

Iron NA NA NA NA 7YsE

Lead NA NA NA NA No F

Magncsium NA NA NA NA- Uncertainty G,H

Manganese NA NA NA NA Yes D

Mercury NA NA NA NA E~Y A 

Nickel NA NA NA NA No F

Potassium NA NA NA NA Uncertainty G,H

Selenium NA NA NA NA <Ys-D

Silver NA NA NA NA No F

Sodium NA NA NA NA No C

Thallium NA NA NA NA No F

Vanadium NA NA NA NA No F

Zinc NA NA NA NA No F

Explosives

1,3.5-Trinitrobenzene j N NA NA NA No A

I1,3-Dinitrobcnzene NA NA N AN A

URS Page 3 of 4



TABLE 29-7, AUS-0109
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) t yes/no)
2,4,6-Trinitrotoluene (TNT) NA NA NA NA No A
2,4-Dinitrotoluene NA NA NA NA No A

2,6-Dinitrotoluene NA NA NA NA Uncertainty B

2-Amino-4,6-Dinitrotoluene NA NA NA NA No A

2-Nitrotoluene (ONT) NA NA NA NA No C
3-Nitrotoluene NA NA NA NA No C

4-Amino-2,6-Dinitrotoluene NA NA NA NA No C

4-Nitrotoluene (PNT) NA NA NA NA No C

HMX NA NA NA NA No A

Nitrobenzene NA NA NA NA No A
Nitroglycerin NA NA NA NA NA - NA

Pentaerythritol tetranitrate (PETN) NA NA NA NA NA NA

Perchloric Acid NA NA NA NA NA NA

RDX NA NA NA NA No A

Tetryl NA NA NA NA No C

A -Chemical was not detected and the reporting limit does not exceed the screening concentration.

B - Chemical was not detected, but reporting limit was equal to or 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, Aluminu '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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