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URS

ACRONYM LIST
Crab Orchard AUS OU PA/S| Report

ACRONYM DEFINITION
38, Mean plus three standard deviations
AN. Ammonium Nitrate
ARAR Applicable, Relevant and Appropriate Requirements
AOC Area of Concern
AST Aboveground Storage Tank
ASTER Assessment Tools for the Management of Risk (USEPA database)
AUSOU 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)
ClA Central Intelligence Agency
CIPS Central [llinois Public Service
CLP Contract Laboratory Program
CM/SEC Centimeters per Second
coC Chain-of-Custody
COC Chemical of Concern
coC Crab Orchard Cemetery
COl 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
CS0QGs Canadian Soil Quality Guidelines
CTI Central Technologies Incorporated
cvoc Chlorinated Volatile Organic Compounds
CWQG Canadian Water Quality Guidelines
DAF Dilution Attenuation Factor
DEHP bis(2-ethylhexyl)phthalate
DERP Defense Environmental Restoration Program
DGOLs New Dutchlist Groundwater Optimum Levels
DNT Dinitrotoluene
DOD Department of Defense
DOI U.S. Department of the Interior
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URS

ACRONYM LIST

Crab Orchard AUS OU PA/SI Report

ACRONYM DEFINITION
DQCR Daily Quality Control Reports
DQO Data Quality Objective
DRO Diesel Range Organics
DSOLs New Dutchlist Soil Optimum Levels
DTW Depth to water
DU Depleted Uranium
EMMA OU Explosives and Munitions Manufacturing Area Operable Unit
EPA U.S. Environmental Protection Agency
EqP Equilibrium Partitioning
ERL Effects-Range Low .
ERM Effects-Range Medium
ESV Ecological Screening Value
FDAP Field Director of Ammunition Plants
FFA Federal Facility Agreement
FID Flame lonization Detector
FOIA Freedom of Information Act
FNH Flashless Non-hydroscopic Powder
FS Feasibility Study
FSP Field Sampling Plan
FT feet or foot
FWS U.S. Fish and Wildlife Service
GPS Global Positioning System
GRO Gasoline Range Organics
GSA General Services Administration
GwW 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
[EPA Illinois Environmental Protection Agency
IPCB [linois Pollution Control Board
I0P 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
VI Day Victory over Japan day (August 15, 1945)
VOCs Volatile Organic Compounds
WAA War Assets Administration
WSA West Shop Area
WWII World War [1
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 QU Miscellaneous Areas Operable Unit
MM millimeter
MOCA 4.4' . Methylenebis (2-chloroaniline)
MSDS Material Safety Data Sheets
MSL Mean Sea Level .
MW Monitoring Well
NA Not analyzed
NA Not applicable
NAPL Non-aqueous Phase Liquid
NEC No Effect Concentration
NCP National Contingency Plan
ND Not detected
NG Nitroglycerin
NG/KG Nanograms per kilogram
NOAA National Oceanic and Atmospheric Administration
NaOH Caustic Soda
NOEC No-observed-effect concentration
NPL National Priorities List
OD Quiside Diameter
OE Ordnance and Explosives
OEW Ordnance and Explosive Waste
QFDAP Ordnance Field Dircctor 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 lonization Detector
PLC Preliminary Levels of Concern
PM Project Manager
PPB Parts Per Billion
PPE Personnel Protection Equipment
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ACRONYM LIST
Crab Orchard AUS OU PA/S! Report

ACRONYM DEFINITION
PPM Parts Per Million
PRG Preliminary Remediation Goals
PRP Potenuially 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 Reeovery Act
RDX Royal Demolition Explosive (Cyclonite)
RI Remedial Investigation
RI/FS Remedial Investigation / Feasibility Study
RL Reporting Limit
ROD Record of Decision
RR Railroad
RRTC Railroad Tank Car
SAP Sampling and Analysis Plan
SARA Superfund Amendments and Reauthorization Act (1986)
SI Site Investigation
SIU Southern Illinois University
SMCL Secondary Maximum Contaminant Level
SMDP Scientific Management Decision Point
SOP Standard Operating Procedure
SPO Solid Propellant Operations
SSLs Soil Screening Levels {USEPA)
SVOC Semi-volatile Organic Compound
SWDC Sherwin Williams Defense Corporation
TACO Tiered Approach to Corrective Action Objectives
TAL Target Analyte List
TBD To Be Determined
TCDD Tetrachlorodibenzo-p-Dioxin
TCE Trichloroethylene
TCL Target Compound List
TDS Total Dissolved Solids
TEC Threshold Effect Concentration
TEL Threshold Effect Level
TEQ Toxicity Equivalent for Dioxins/Furans
TNT Trinitrotoluene
TOC Total Organic Carbon
TPH Total Petroleum Hydrocarbons
TRPH Total Recoverable Petroleum Hydrocarbons
TRV Toxicity Reference Value
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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 Il.  Army
records indicate that in 1943 “burning pits were constructed...near Hampton Cemetery and put
into operation”.! The Army also reportedly fenced off several % acre to 2 acre areas around
Hampton Cemetery in 1946 for the disposal of ordnance components, specifically landmine
parts 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 pxts 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*, -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.> 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
former 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 Qrdnance Plant, page 12, 3(e).

3 U.S. Amy 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.

* gite 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.

’ Environmental Science and Engineering, Draft Final RI Report for the Explosives/Munitions Manufacturing
QOperable Unit, Crab Orchard National Wildlife Refuge, September 15, 1994.

ml‘his Final PA/ST Report is identical to the “Draft-Final” Report issued in September 2001, 22-1
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were added (COC-11 through COC- 15) in a later investigation that addressed only unexploded
ordnance (UXO) and ordnance scrap.® The COC sites are shown in Figure 22- 27,

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 analytlcal results are available, shown in Figures 22-3 through 22-10, were
determined to require no further action.>*°

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 USFWS.
221 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 (ft) (in an east-west direction) by 200
ft (in a north-south direction)."

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

® Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report, Former
Illinois Ordnance Plant, Marion, llinois

7 COC-10 is not shown and is outside the area shown in the figure. COC-10 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.

® Environmental Science and Engineering, Inc., Draft Final RI Report for the Explosives/Munitions Manufacturing
Operable Unit, Crab Orchard National Wildlife Refuge, September 15, 1994,

° 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.

' U.8. Army 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.

' parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis. Final Report,
Former 1llinois Ordnance Plant, Marion, Illinois, Page 2-25.

mms Final PA/SI Report is identical to the “Draft-Final” Report issued in September 200]. 22-2
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this area.!> 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.”> 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 acrial
photograph, there appeared to be a large linear scar located at the geographic center of the fill.®
This suggests recent activity, however the nature of the activity could not be determined from the
aerial photographs. '¢

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 QU, the Department of the Army conducted an Ordnance and Explosive
Waste (OEW) investigation at this site (formerly COC-11) in 1997'7. Two 100-ft square grids
were investigated at this site and a total of 133 magnetic anomalies were identified."® 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

"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, Hlinois, 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).

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, 1llinois, Volume I
(Text) Page 3-32 and Volume il (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 3-32 and Volume II (Maps) Page R.

5 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, IHinois, Volume I
(Text) Page 3-32 and Volume IT (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 Refuge, Marion, Iilinois, Volume I
(Text) Page 3-32 and Volume {1 (Maps) Page R.

17 The work was done by Parsons Engineering Science, Inc., under contract to the Army.

' parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report,
Former Illinojs Ordnance Plant, Marion, lllinois, Pages 2-25 through 2-27.

' parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report,
Former 1llinois Ordnance Plant, Marion, Illinois, Page 2-27.

URsms Final PA/ST Report is identical to the “Drafi-Final” Report issued in September 2001. 22-3
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USEPA Sampling, 1998

The United States Environmental Protection Agency (USEPA) collected two samples (62-01C
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
Refuge background® 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)*' for the AUS OU
PA/SI. AUS OU Sl 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.

22.21 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 Gee Table 1-11 of this report for Refuge background soil values used for the PA.

21 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 Qrchard National Wildlife Refuge Superfund
Site, Marion, Nlinois (Williamson County), prepared by URS Corporation.

URSnis Final PA/SI Report is identical to the “Draf-FinaF” Report issued in September 2001. 224
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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 recetve
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
22.2.21 Site Conditions

22.2.2.1.1 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-
0062-006 included debris.

22.2.2.1.2 Hydrogeologic Conditions
No hydrogeological information is available for this site.
22.2.2.1.3 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:

M‘mis Final PA/SI Report is identical to the “Draft-Final” Report issued in September 2001. 22'5
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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.

223 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.

URSNS Final PA/SI Report is identical to the “Drafi-Final” Report issued in September 2001, 22-6
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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, 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
22,321 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)*

« Environment Canada (1995)*

« Talmage et al. (1999)24

. Efroymson et al. (1997a, 1997b)>

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.

% 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.

» Efroymson, R.A., M.E. Will, G.W. Suter I, and A.C. Wooten. 1997a. Toxicological Benchmarks for Screening
Contaminants of Potential Concern for Effects on Terrestrial Plants: 1997 Revision. Qak Ridge National
Laboratory, Qak Ridge, Tennessee. ES/ER/TM-85/R3.

mms Final PA/SI Report is identical to the “Drafi-Final” Report issued in September 2001. 22.7




SECTIONTWENTY-TWO AUS-0062- COC Area

. CCME (1999)*
. 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 (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 Bioconceniratable Contaminants in
Surface Waters (USEPA 1991)*® used a log Koy 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,y 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)%
« USEPA (1996 — summarized by Ingersoll ef al. 1996)*°

« Ontario Ministriy of the Environment and Energy (1 995)*!

. NOAA (1999)°

« Ecotox (USEPA 1996)>

Efroymson, R.A.,, M.E. Will, and G.W. Suter II. 1997b. Toxicological Benchmarks for Contaminants of Potential
Concern for Effects on Soil and Litter Invertebrates and Heteromrophic 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.

*” 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.

% USEPA 1991. Assessment and Control of Bioconcentratable Contaminants in Surface Waters (Draft). US
Environmental Protection Agency Office of Research and Development, Washington, D.C.

# 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.8. 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.

*' Ontario Ministry of Environment and Energy. 1995. Ontario’s Approach to Sediment Assessment and
Remediation. Second SETAC World Congress (16™ Annual Meeting). Vancouver, British Columbia, Canada.

2 NOAA. 1999. Screening quick Reference Tables. National Oceanic and Atmospheric Administration HAZMAT
Report 99-1, Seattle Washington.

¥ 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.

m& Final PA/SI Report is identical to the “Draft-Final™ Report issued in September 2001. 22-8
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. Long et al. (1995)*

 Equilibrium partitioning

+ USEPA Region V Environmental Data Quality Levels (EDQLSs)
» 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 15™ percentile and 50™ percentile values in the effects
datasets, respectively. The Probable Effects Level (PEL) is the geometric mean of the 50"
percentile in the effects data set and the 85™ percentile in the no-effects data set, and the effects
range medium is the 50 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)>°

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.

¥ USEPA. 1999a. National Recommended Water Quality Criteria--Correction. Office of Water. EPA 822-Z-99-
001. April.

URSnis Final PA/SI Report is identical to the “Draft-Final” Report issued in September 2001, 22-9
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. EBcoTox (USEPA 1996)*

. USEPA Region IV Freshwater Screening Values (1999b)*

» Maximum Acceptable Toxicant Concentrations (MATCs) or lowest observed effect
concentrations (LOECs) obtained from the USEPA Assessment Tools for the Evaluation of
Risk database (ASTER 2000)*®

+ Other sources

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

224 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. 12pp.

7 USEPA. 1999b. Region IV Ecological Risk Assessment Bulletins — Supplement to RAGS. Available at
http://www.epa.gov/regiond/waste/oftecser/ecolbul.htm.

*® 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 the
. Work Plan for the RI.
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TABLE 22-1
SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-0062
Sample Ground Surface g:gi::;
Location Northing Easting Elevation Elevation Comments
0062-001 377231.8 7684722 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 3772221 768481.5 435.91 NA
0062-006 377360.5 768537.9 435.65 NA
0062-007 3773542 768509.5 433.12 NA
0062-008 377347.6 768320.1 436.34 NA
Sheet 1 of 1

NA =Not Applicable

mms Final PA/SI Report ig identical to the “Draft-Final” Report issued in September 2001.
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AUS-0062 - COC Area

TABLE 22-1A
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY
Sample ID Constituent Result
(mg/kg)
62-01C 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 0.11]
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 1 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 1 of 1

* Note that the samples at this location were originally designated as sediment, but are actually soil
samples.
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TABLE 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 11,100 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 77 18.6 mg/kg to 29.8 mg/kg
Cobalt 7/7 3.6 mgkgto 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 77 168 mg/kg to 652 mg/kg
Mercury 7/7 0.017 mg/ke to 0.051 mg/kg
Nickel 7/7 13.6 mg/kg to 24.1 mg/kg
Potassium 717 578 mg/kg to 1,300 mg/kg
Selentum 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 31.1 mg/kg to 43 mg/ke
Zinc 7/7 27.9 mg/kg to 56 mg/kg

Sheet 1 of 1
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 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; o, if the analyte
was detected in the duplicate and not in the original sample. There may be some duplicate resuits, 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 22-5
SURFACE WATER SAMPLE ANALYTICAL RESULTS SUMMARY
Constituent Number of Detections l Range of Detections
Metals
Aluminum 2/2 7,160 ug/L to 8,230 ug/L
Arsenic 1/2 Sug/L
Barium 22 48.1 ug/L to 180 ug/L.
Beryllium 12 3.2 ug/L
Boron 2/2 70.4 ug/L to 71.4 ug/L.
Cadmium 22 5.3 ug/L to 11 ug/L
Calcium 2/2 146,000 ug/L to 163,000 ug/L
Chromium, Total 2/2 3 ug/Lto 14.1 ug/L
Cobalt 2/2 28.5 ug/L to 240 ug/L
Copper 172 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 212 364 ug/L 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 212 6.3 ug/L to 18.8 ug/L
Zinc 212 395 ug/L to 993 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 7/23/01
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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

Max Result or Ratio of l-wax Baf::::lrll;si;kl’ A Hazard Quotient (H-Q) Ratio of Max Can::entr.atio_n
CAS Number Chemical Max Reporting | Qualifier | Units Concentratfon (or Region 9 Industrial Based on.USE?A Region 9 |(or Max RL) to Mlgl:atn?n o
Limit (RL) Max RL) to Soil PRG for Industrial St.:nl PRG for Groundwater Criteria
Background (SOIL) Carcinogens Toxins (DAF-1)
Volatile Organic Compounds
71-55-6 1,1,1-Trichloroethane 6 8] UG/KG 1.80E-06 6.00E-02
79-34-5 1,1,2,2-Tetrachlorcethane 6 uz UG/KG 6.68E-09 1.54E-06 3.00E+01
79-00-5 1,1,2-Trichloroethane 6 ur UG/KG 3.16E-09 3.94E-05 6.67EHI0
75-34-3 1,1-Dichloroethane 6 8]} UG/KG 2.91E-06 6.00E-03
75-35-4 1,1-Dichloroethene 6 u UG/KG 5.05E-08 8.91E-05 2.00E+00
107-06-2 1,2-Dichloroethane (EDC) 6 uJ UG/KG 7.85E-09 1.70E-04 6.00E+00
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 7.81E-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 8] UG/KG
108-10-1 4-Methyl-2-pentanone (MIBX) 12 U UG/KG 4.16E-06
67-64-1 Acetone 12 0] UG/KG 1.93E-06 1.50E-02
71-43-2 Benzene 6 ul UG/KG 4.10E-09 2.48E-04 3.00E+00
75-27-4 Bromodichlorormethane 6 u UG/KG 2.55E-09 5.75E-06 2.00E-01
75-25-2 Bromoform 6 uJ UG/KG 1.92E-11 341E407 1.50E-01
74-83-9 Bromomethane 6 ur UG/KG 4.57E-04 6.00E-01
75-15-0 Carbon disulfide 6 uJs UG/KG 4.95E-06 3.00E-03
56-23-5 Carbon tetrachloride 6 U UG/KG L.13E-08 8.58E-04 2.00EH)0
108-90-7 Chlorobenzene 6 u UG/KG 1.11E-05 8.57E-02
75-00-3 Chloroethane 6 ur UG/KG 9.22E-10 3.18E-07
67-66-3 Chloroform 6 U UG/KG 1.15E-08 4.66E-03 2.00E-01
74-87-3 Chloremethane 6 U UG/KG 2.25E-09
156-59-2 cis-1,2-Dichloroethene 6 U UG/KG 4.07E-05 3.00E-01

ND=NotDetected E=Qutside 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

Max Result or Ratio of I?/Iax Baf:;:;rl?Si;IkP A Hazard Quotient (I-I-Q) Ratio of Max Confentr.atio::J
CAS Number Chennical Max Reporting | Qualifier | Units | CORCMraHOm (O | g orion 9 Industrial Based on USEPA Region 9 | (or Max RL) to Migration ¢
Limit (RL) Max RL) to Soil PRG for Industrial S?Il PRG for Groundwater Criteria
Background (SOIL) Carcinogens Toxins {DAF-1)
10061-01-5 cis-1,3-Dichloropropene 6 8] UG/KG 337E-08 1.36E-04
124-48-1 Dibromochloromethane 6 8] UG/KG 2.26E-09 3.77E-06 3.00E-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+H0
110-54-3 N-Hexane 6 uI UG/KG 1.49E-05
100-42-5 Styrene 6 uJ UG/KG 2.94E-G7 3.00E-02
127-18-4 Tetrachloroethylene (PCE) 6 8] UG/KG 3.21E-10 3.52E-06 2.00E+0D
108-88-3 Toluene 6 U UG/KG 3.02E-06 1.00E-02
1330-20-7 total Xylenes 6 uI UG/KG 1.35E-06 6.00E-04
156-60-5 trans-1,2-Dichloroethene 6 Ul UG/KG 2.80E-05 2.00C-01
10061-02-6 trans-1,3-Dichloropropene 6 8] UG/KG 3.37E-08 1.36E-04
79-01-6 y 1y ' 4 J UG/KG 6.54E-10 5.06E-05
75014 Viny! chloride 6 u UG/KG 1.23E07 8.57E+00
Explosives
99-35-4 1,3,5-Trinitrobenzene 310 U UG/KG 1.17E-05
99-65-0 1,3-Dinitrobenzene 310 U UG/KG 3.52E-03
118-95-7 2,4,6-Trinitrotoluene {TNT} 620 8] UG/KG 7.54E-09 1.41E-03
121-14-2 2,4-Dinitrotoluene 310 $) UGKG 1.76E-04 TI5E+H03
606-20-2 2,6-Dinitrotoluene 620 u UG/KG 7.04E-04 2.07E+04
35572-78-2 2-Amino-4,6-Dinitrotoluene 620 U UG/KG
88-72-2 2-Nitroteluene {ONT) 620 U UG/KG
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 4] UG/KG 3.05E-04
ND = Not Detected  E = Qutside of Range UJ = Estimated Nondetect
J = 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

Max Result or Ratio of I-V[ax Baf::::lrll;SiSEkP A Hazard Queotient (H.Q) Ratio of Max Con.centr-ation
CAS Number Chemiczl Max Reporting Qualifier Units Concentration (or Region 9 Industrial Based on-USEll’A Region 9 |(or Max RL) to M]g':atl?n tol
Limit (RL) Bac]?;:;‘uﬁ)(;o(n[‘) Soil PRG for Industr:?;oit;:]lsPRG for GroundSaAtle;_-I )Crltena :
Carcinogens
2091-41-0 HMX 620 u UG/KG 1.41E-05
98-95-3 Nitrobenzene 310 U UG/KG 2.71E403
121-82-4 RDX 620 U UG/KG 2.76E-08 2.35E-04
479-45-8 Tetryl 940 U UG/KG 1.67E-04
Metals
7429-90-5 Aluminum 28000 MG/KG 9.72E-1 1.67E-02
7440-36-0 Antimony 0.52 I 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-01 1.05E-03 1.64EH00
7440-41-7 Beryllium 0.74 MG/KG 9.74E-01 3.30E-10 2.00E-04 247E-01
7440-42-8 Boron 1.6 I MG/KG 3.02E-01 2.02E-05
7440-43-9 Cad 0.78 MG/KG 4.11EH)0 2.61E-10 9.63E-04
7440-70-2 Caleium 2390 MG/KG 9.57E-01
7440-47-3 . 29.8 MG/KG 1.18E+00 6.65E-08
7440-48-4 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
7439-89-5 Iron 26100 MG/KG 1.35E+00 4.26E-02
7439-92-1 Lead 37.5 MG/KG 1.60E+00
7439-95-4 Magnesiom 3230 MG/KG 2.08E+00
7439-96-5 Manganese 652 MG/KG 1.7SE-01 2.02E-02
7439-97-6 Mercury 0.051 I MG/KG 8.50E-01
7440-02-0 kel 24.1 MG/KG 1.28E+00 5.90E-04
2023695 Potassium 1300 MG/KG 2.08E+00
7782-49-2 Selenium 1.1 MG/KG 4.70E-01 1.08E-04 3.67E+00

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

. Cancer Risk . . .
Max Result or Ratio of 1}’[“ Based on USEPA Hazard Quotient (H-Q) Ratio of Max Conf:entr.atlor:J
. . . Concentration {or . . Based on USEPA Region % |{or Max RL) to Migration ¢
CAS Number Max Reporting | Qualifier | Units Region 9 Industrial . . o,
Limit (RL) Max RL) to Soil PRG for Industrial Soil PRG for Groundwater Criteria
Background {SOIL) Carcinogens Toxins (DAF-1)
7440-22-4 Silver 1.2 U MG/KG 2.07E+00 1.17E-04 6.00E-01
7440-23-5 Sodium 545 MG/KG 3.21EH00
7440-28-0 Thallium 0.66 J MG/KG 1.61E+0G 4.61E-06
7440-62-2 Vanadium 43 MG/KG 9.11E-01 3.01E-0 1.43E-01
7440-66-6 Zine 56 MG/KG 1.09E+00 9.14E-05 9.33E-02
ND = Not Detected  E = Outside of Range  UJ = Estimated Nondetect
J =Estimated U= Nendetect
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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

Max Result or Ratio of Max Concentration] Ratio of Max Concentration| Ratio of Max Concentration
CAS Number Chemical M;’i‘nﬁ:';;’;“g Qualifier | Units Ind(::tlzi?CI:gr:l‘::g:ASoil Co(::t:::z;c::nL Jvt.:ri:) ;\oi[ e Msﬁll{cl;)n:::fxgm ]
Ingestion Criteria Ingestion Criteria Groundwater Criteria

Volatile Organic Compounds

71-55-6 1,1,1-Trichloroethane 6 U UG/KG 3.00E-03
79-34-5 1,1,2,2-Tetrachloroethane 6 19)) UG/KG

79-00-5 1,1,2-Trichloroethane 6 uJ UG/KG 7.32E-07 7.32E-07 3.00E-01
75-34-3 1,1-Dichloroethane 6 uI UG/KG 3.00E-08 3.00E-08 2.61E-04
75-35-4 1,1-Dichloroethene 6 ur 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-Dvichloropropane 6 U UG/KG 7.14E-05 3.33E-06 2.00E-01
78-93-3 2-Butancne (MEK) 12 u UG/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/KG 6.00E-08 6.00E-08 7.50E-04
71-43-2 Benzene 6 uJ UG/KG 3.00E-05 1.40E-06 2.00E-01
75-27-4 Bremodichloromethane 6 U UG/KG 6.52E-05 3.00E-06 1.00E-02
75-25-2 Bromoform 6 uJ UG/KG 8.33E-06 3.75E-07 7.50E-03
74-83-9 Bromomethane 6 uJ UG/KG 2.07E-06 6.00E-06 3.00E-02
75-150 Carben disulfide 6 uJ UG/KG 3.00E-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 LA6E-07 1.46E-06 6.00E-03
75-00-3 Chlercethane 6 uJ UG/KG

67-66-3 Chloroform 6 8) UG/KG 6.38E-06 3.00E-06 1.00E-02
74-87-3 Chloromethane 6 8] UG/KG

156-59-2 cis-1,2-Dichloroethene 6 U UG/KG 3.00E-07 3.00E-07 1.50E-02

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

Max Result or Ratio of Max Concentration] Ratic of Max Concentration| Ratio of Max Concentration
CAS Number Chemien o o | Qulter | Ui | 106l ol consrasion Worker S | S Componcnor |
Ingestion Criteria Ingestion Criteria Groundwater Criteria
10061-01-5 cis-1,3-Dichloropropene 5 u UG/KG
124-48-1 Dibromochloromethane 6 U UG/KG 1.46E-07 146E-07 1.50E-02
100-41-4 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 3.00E-01
110-54-3 N-Hexane 6 uI UG/KG '
100-42-5 Styrene 6 ur 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 uI UG/KG 6.00E-09 1.46E-08 4.00E-05
156-60-5 trans-1,2-Dichloroethene 6 uJ UG/KG 146E-07 1.46E-07 8.57E-03
10061-02-6 trans-1,3-Dichloropropene 6 u UG/KG
79-01-6 Trichlorcethy (TG 4 J UG/KG 7.69E-06 3.33E-06 6.67E-02
75-01-4 Viny! chloride 6 Ul UG/KG 2.00E-03 0.23E-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 3.83E+H)2
606-20-2 2,6-Dinitroteluene 620 U UG/KG 7.38E-02 3.44E-03 8.86E+02
35572-78-2 2-Amine-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 UG/KG

ND = Not Detected  E = Outside of Range UJ = Estimated Nondetect
J = Estimated U =Nondetect
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ADDITIONAL AND UNCHARACTERIZED SITES QU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

s ot ottt e o o
CAS Number Chemical MEHI::]'::;rii)ng Qualifier § Units Indust;’ial.’Cﬁmmercial Soil| Construction Worker Soil Soil Component of
Ingestion Criteria Ingestion Criteria Groundwater Criteria
2691-41-0 HMX 620 8] UG/KG
98-95-3 Nitrobenzene 310 u UG/KG 3.10E-04 3.10E-04 3.10E+00
121-82-4 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 ¥ MG/KG 6.34E-04 6.34E-03 1.04E-01
7440-38-2 Arsenic 86 MG/KG 2.87E+00 1.41E-01 3.07E01
7440-39-3 Barium 131 MG/KG 2.36E-04 9.36E-03 1.08E-01
7440-41-7 Beryllium 0.74 MG/KG 7.40E-01 2.55E-02 L12E-01
7440-42-8 Boron 1.6 J MG/KG 8.89E-06 8.89E-05
7440-43-9 C’adm 0.78 MG/KG 3.90E-04 3.90E-03 2.11E-01
7440-70-2 Calcium 2390 MG/KG
F440-47-3 C 29.8 MG/KG 2.98E-03 7.27E-03
7440-48-4 Cobalt 1.4 MG/KG 9.50E-05 9.50E-04
7440-50-8 Copper 15.6 MG/KG 1.90E-04 1.90E-03 1.42E-03
7439-89-6 Iren 26100 MG/KG
7439-92-1 Lead 375 MG/KG 9.38E-02 9.38E-02
7439-95-4 Magnesium 3236 MG/KG
7439-96-5 Manganese 652 MG/KG 6.79E-03 6.79E-02
7439-97-6 Mercury 0.051 I MG/KG 8.36E-05 8.36E-04 3.40E-01
7440-02-0 ki 24.1 MG/KG 5.88E-04 5.88E-03 3.17E-01
2023695 Potassium 1300 MG/KG
7782-49-2 Selenium 1Lt MG/KG 1.10E-04 1.10E-03 4.58E-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

Max Result or Ratio of Max Concentration| Ratio of Max Concentration| Ratio of Max Concentration
) . . . {or Max RL) to IEPA (or Max RL) to JEPA  [{or Max RL) to IEPA Class }
CAS Number Chemical M;!i(n:li?;t[:{:mg Qualiffer | Units Industrial/Commercial Soilj Construction Weorker Seil Soil Component of
) Ingestion Criteria Ingestion Criteria Groundwater Criteria
7440-22-4 Silver 1.2 9] MG/KG 1.20E-04 1.20E-03 8.00E-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 2.18E-04 1.56E-02

ND = Not Detected  E = Quitside of Range

)= Estimated U = Nondetect

UJ = Estimated Nondetect
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TABLE 22-7
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0062

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Col::z:]t::t?::?or Baf:: ;:rI?;:IRPA Hazard Quotient (H,Q) Ratio of Max Conf:entr.ation
CAS Number Chemical Max Reporting | Qualifier Units Max RL) to Region 9 Industrial Based on.USEl-’A Region 9 | (or Max RL) to M'gl:at"fm tof
Limit (RL) Background Soil PRG for IndHStrI;I-oS,:;:IISPRG for Groundg:t;n:lfntena
(SEDIMENT) Carcinogens
Explosives
99-354 1,3,5-Trinitrobenzene 380 U UG/KG 1.44E-05
99-65-0 1,3-Dinitrobenzene 380 6) UG/KG 4.31E-03
118-96-7 2,4,6-Trinitrotoluene (TNT) 760 U UG/KG 9.24E-09 1.73E-03
121-14-2 2,4-Dinitrotoluene 380 U UG/KG . 2.16E-04 9.50E+03
606-20-2 2,6-Dinitrotoluene 760 U UG/KG 8.63E-04 2.53E+H04
35572-78-2 2-Amino-4,6-Dinitrotoluene 760 U UG/KG
83-72-2 2-Nitrotoluene (ONT) 760 U UG/KG
99-08-1 3-Nitrotoluene 760 0] UG/KG 3.74E-04
19406-51-0 4-Amino-2,6-Dinitrotoluene 760 U UG/KG
99-99-0 4-Nitrotoluene (PNT) 760 8) UG/KG 3.74E-04
2691-41-0 HMX 760 U UG/KG 1.73E-05
98-95-3 Nitrobenzene 380 U UG/KG 3.32E-03
121-82-4 RDX 760 U UG/KG 3.35E-08 2.88E-04
479-45-8 Tetryl 1100 U UG/KG 1.25E-04
Metals
7429-90-5 Aluminum 13900 MG/KG 1.24E+00 8.29E-03
7440-36-0 Antimony 041 ] MG/KG 2.16E-01 5.01E-04 1.37EH00
7440-38-2 2 15.8 MG/KG 1.53E+00 3.60E-02 = T58E
7440-39-3 200 MG/KG 1.02EH0 1.61E-03
7440-41-7 ; 1.7 MG/KG 1.06E+00 7.58E-10 4.60E-04 5.67E-01 7
7440-42-8 Boron 4.6 J MG/KG 5.81E-05
7440-43-9 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
7440-47-3 344 MG/KG 2.00E+00 7.67E-08

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

J= Estimated U=

Nondetect
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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 . . .
Max Result or Concentration {or Based on USEPA Hazard Quotient (H,Q) Ratio of Max Conz:entr.ntmn
. . . . . . Based on USEPA Region 9 | (or Max RL) to Migration to
CAS Number Chemical Max Reporting | Qualifier | Units Max RL) to Region 9 Industrial \ N o,
. . Industrial Seil PRG lor Groundwater Criteria
Limit (RL) Background Soil PRG for Toxins AF-1
(SEDIMENT) Carcinogens x (DAF-1)
7440-48-4 Cobalt 14.7 MG/KG 1.62E+00 1.20E-04
7440-50-8 Copper 327 MG/KG 1.95E+00 4.31E-04
7439-89-6 Tron 39700 MG/KG 1.91E+00 6.48E-02
7439-92-1 Lead 28.8 I MG/KG 1.20E+00
7439-95-4 Magnesium 2510 MG/KG 1.31E+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 . 477 MG/KG 2.82E+00 1.17E-03
2023695 Potassium 3360 MG/KG 2.36E+00
7782-49-2 : 1.6 MG/KG 2.50E+00 1.57E-04
7440-22-4 Silver 0.31 J MG/KG 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 J 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 = Qutside of Range UJ = Estimated Nondetect
J =Estimated U = Nondetect
Page 2 of 4



TABLE 22-7
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0062

ADDITIONAL AND UNCHARACTERIZED SITES QU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Ratio of Max Concentration] Ratio of Max Concentration} Ratio of Max Concentratinn]
CAS Numter Cheaics! Max Reporing || Quaiter | Ut | 1 commerin S| Cansrucion Worker Sl | Sl Componert ot |
Ingestion Criteria Ingestion Criteria Groundwater Criteria
Explosives
99-354 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) 760 U UG/KG
121-14-2 2,4-Dinitrotoluene 380 U UG/KG 4.52E-02 2.11E-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-Dinitrotoluene 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-¢ 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+0D
121-824 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 .41 I MG/KG 5.00E-04 5.00E-03 8.20E-02
7440-38-2 15.8 MG/KG|: = _ 2.59E-01 5.64E-01
7440-39-3 200 MG/KG 1.43E-03 1.43E-02 1.67E-01
7440-41-7 1.7 MG/KG | ] 5.86E-02 2.58E-01
7440-42-8 Boron 4.6 7 |MGKG 2.56E-05 2.56E-04
7440-43-9 Cadmium L5 MG/KG 7.50E-04 7.50E-03 4.05E-01
7440-70-2 Calcivm 2930 MG/KG
7440-47-3 't 344 MG/KG 3.44E-03 8.39E-03

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

e st o B e e e oy v o
CAS Number Chemical M;’;::';;T}ng Qualifier | Units Indust:"iaUCommercial 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 31.99E-04 3.99E-03 2.97E-03
7439-89-6 ITron 39700 MG/KG

7439-92-1 Lead 28.8 J MGKG 7.20E-02 7.20E-02

7439-95-4 Magnesivm 2516 MG/KG

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

7439-97-6 Mercury 0.035 J MG/KG 5.74E-05 5.74E-04 2.33E-01
7440-02-0 N 47.7 MG/KG 1.16E-03 1.16E-02 6.28E-01
2023695 Potassium 3360 MG/KG

7782-49-2 Set 1.6 MG/KG 1.60E-04 1.60E-03 6.67E-01
7440-22-4 Silver 0.31 ¥ MG/KG 3.10E-05 3.10E-04 2.07E-01
7440-23-5 Sodium 224 MG/KG

7440-28-0 Thallivm 0.55 J MG/KG 3.44E-03 3.44E-03 2.29E-01
7440-62-2 Vanadivm .60 MGKG 4.29E-03 4,29E-02 6.12E-02
7440-66-6 Zine 133 MG/KG 2.18E-04 2.18E-03 3.69E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U =Nondetect
Page 4 of 4




HUMAN HEALTH SCREENING OF

TABLE 22-8

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

SURFACE WATER RESULTS FROM AUS-0062

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 1 U UG/L
79-00-5 1,1,2-Trichloroethane 1 u UG/L
75-34-3 1,1-Dichloroethane 1 U UG/L
75-354 1,1-Dichloroethene 1 8) UG/L
107-06-2 1,2-Dichloroethane (EDC) 1 U UG/
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 1 U UG/L 4.76E-02
75-27-4 Bromodichloromethane 1 U UG/L
75-25-2 Bromoform 1 U UG/L
74-83-9 Bromomethane 1 U UG/L
75-15-0 Carbon disulfide 1 U UG/L
56-23-5 Carbon tetrachloride I U UG/L
108-90-7 Chlorobenzene 1 u UG/
75-00-3 Chloroethane 1 U UG/L
67-66-3 Chloroform 1 U UG/L
74-87-3 Chlorormethane 1 u UG/L
156-59-2 cis-1,2-Dichloroethene 1 6) UG/L
10061-01-5 cis-1,3-Dichloropropene 1 U UG/L
124-48-1 Dibromochloromethane 1 U UG/L
100-41-4 Ethylbenzene 1 U UG/L 1.08E-04
75-09-2 Methylene chloride 1 U UG/L 2.94E-03
110-54-3 N-Hexane 1 U UG/L
100-42-5 Styrene 1 U UG/L
127-18-4 Tetrachloroethylene (PCE) 1 U UG/L
108-88-3 Toluene 1 U UG/L L.61E-05
1330-20-7 total Xylenes 1 U UG/L 1.61E-05
156-60-5 trans-1,2-Dichloroethene 1 U UG/L
10061-02-6 trans-1,3-Dichloropropene 1 U UG/L
79-01-6 Trichloroethylene (TCE) 1 U UG/L
75-01-4 Vinyl chloride 1 U UG/L
Explosives
99-35-4 1,3,5-Trinitrobenzene 025 us UG/L
99-65-0 1,3-Dinitrobenzene 0.25 u UG/L
118-96-7 2,4,6-Trinitrotoluene (TNT) 0.5 uj UG/L

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

Page 1 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 uJ UG/L
606-20-2 2,6-Dinitrotoluene 0.5 uJ UG/L
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.5 w UG/L
88-72-2 2-Nitrotoluene (ONT) 0.5 uJ UG/L
99-08-1 3-Nitrotoluene 0.5 w UG/L
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.5 uJ UG/L
99-99-0 4-Nitrotoluene (PNT) 0.5 (03] 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 u UG/L
479-45-8 Tetryl 0.75 uJ UG/L
Metals
7429-90-5 Aluminum 8230 UG/L 4.12E+01
7440-36-0 Antimony 6 U UG/L 1.00E+00
7440-38-2 Arsenic 5 ] UG/L 5.00E-01
7440-39-3 Barium 180 J UG/L 7.93E+00 3.60E-02
7440-41-7 Beryllium 32 J UG/L 6.40E-01
7440-42-8 Boron 71.4 i UG/L 7.14E-02
7440-43-9 Cadmium 11 UG/L 2206400
7440-70-2 Calcium 163000 UG/L 2.26E+01
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 1L.17E+H00
7439-89-6 ' 28400 UGL 2.84E+02
7439-92-1 Lead 39 UG/L 1.95E+H)0
7439-95-4 Magnesium 102000 UG/L 4.03E+01
7439-96-5 ) nese: 10800 UG/L 1.86E+01
7439-97-6 Merclrry 0.2 U UG/L 1.00E+00 1.67E+01
7440-02-0 Nickel 917 UG/ 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 5.00E-03
7440-22-4 Silver 10 U UG/L 1.00E+00 2.00E+00
7440-23-5 Sodium 45600 UG/L 1.44E+01
7440-280 Thallium 10 U UG/L 1.00E+00
7440-62-2 Vanadium 18.8 J UG/L 3.76E-01
7440-66-6 Zinc 993 UG/L 4.97E+01 9.93E-01

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 Exposrlre Retalne(.l as

CAS Number Chemical SOIL) Ma:lx R‘eportlng Qualifier | Units Hazard Quotient . Potential
Limit (RL) (HQ) (80O1IL) Bioaccumulator

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 us UG/KG 4.72E-02
79-00-5 1,1,2-Trichloroethane 6 uJ UG/KG 2.10E-04
75-34-3 1,1-Dichloroethane 6 uJ UG/KG 2.99E-04
75-354 1,1-Dichloroethene 6 [8)] UG/KG 7.25E-04
107-06-2 1,2-Dichloroethane (EDC) 6 uJ 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-Butanong (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 8] UG/KG 2.71E-05
67-64-1 Acetone 12 8] UG/KG 4.80E-03
71-43-2 Benzene 6 uJ UG/KG 3.75E-04
75-274 Bromodichloromethane 6 U UG/KG L.11E-Q2
75-25-2 Bromoform 6 uJ UG/KG 3.77E-04
74-83-9 Bromomethane 6 uJ UG/KG 2.55E-02
75-15-0 Carbon disulfide 6 uJ UG/KG 6.37E-02
56-23-5 Carbon tetrachloride 6 U UG/KG 6.00E-06
108-90-7 Chlotobenzene 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 ¢is-1,2-Dichloroethene 6 U UG/KG 7.62E-03
10061-01-5 |cis-1,3-Dichloropropene 6 U UG/KG 1.51E-02
124-48-1 Dibromochleromethane 6 0] UG/KG 2.93E-03
100-41-4 Ethylbenzene 6 U UG/KG 1.20E-03
75-09-2 Methylene chloride 6 ) UG/KG 1.48E-03
110-54-3 N-Hexane 6 uJ UG/KG
100-42-5 Styrene 6 uJ UG/KG 2.00E-05
127-18-4 Tetrachloroethylene (PCE) 6 [§) UG/KG 4.62E-04
108-88-3 Toluene 6 8] UG/KG 2.00E-03
1330-20-7 total Xylenes 6 ul UG/KG 1.00E-02
156-60-5 trans-1,2-Dichloroethene 6 w UG/KG 7.62E-03
10061-02-6  |trans-1,3-Dichloropropene 6 U UG/KG 1.51E-02
79-01-6 Trichloroethylene (TCE) 4 ] UG/KG 4.44E-04
75-01-4 Vinyl chloride 6 92) UG/KG 9.29E-03
Explosives
99-35-4 1,3,5-Trinitrobenzene 310 [ 8) UG/KG 8.24E-01
99-65-0 1,3-Dinitrobenzene 310 u UG/KG 4.73E-01
118-96-7 2,4,6-Trinitrotolugne (TNT) 620 U UG/KG 2.07E-02
121-14-2 2,4-Dinitrotoluene 310 U UG/KG 2.42E-01

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

Page 1 of 2



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

ADDITIONAL AND UNCHARACTERIZED SITES QU .
CRAB ORCHARD NATIONAL WILDLIFE REFUGE
Max Result or Direct Exposure Retained as
CAS Number Chemical Bﬂ(cskg?;_";nd Max Reporting | Qualifier | Units Hazard Quotient Potential
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/KG 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 ] 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
7440-70-2 Calcium 2497 2390 MG/KG .
7440-47-3  |Chro 25.2 29.8 MG/KG:
7440-48-4 Cobalt 217 1.4 MG/KG 5.70E-01
7440-50-8 Copper 11.3 15.6 MG/KG 5.03E-01
7439-89-6  |I . 19306 26100 MG/KG [ 3T RN
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 1.10E+00 YES
7440-22-4 Silver 0.58 1.2 U MG/KG 6.00E-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/KG 4.67E-01

ND = Not Detected  E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 22-10
ECOLOGICAL SCREENING OF SEDIMENT 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 (SEDIMENT) Man Rleportmg Qualifier | Units Hazard Quotient ) Potential
Limit (RL) (HQ) (SEDIMENT) | Bicaccumulator

Explosives
99-354 1,3,5-Trinitrobenzene 380 U UG/KG 9.27E+00
99-65-0 1,3-Dinitrobenzene 380 U UG/KG 7.60E+01
118-96-7 2,4,6-Trinitrotoluene (TNT) 760 u UG/KG 1.31E+00
121-14-2 2,4-Dinitrotoluene 380 1) 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 0] 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/KG
99-99-0 4-Nitrotoluene (PNT) 760 U UG/KG 4.06E-02
2691-41-0 HMX 760 U UG/KG 7.60E+01
98-95-3 Nitrobenzene 380 U UG/KG 0.49E-01
121-82-4 RDX 760 U UG/KG 3.80E+00
479-45-8 Tetryl 1100 ) UG/KG
Metals
7429-90-5 Aluminum 11241 13900 MG/KG 5.35E-01
7440-36-0 Antimony 1.9 0.41 J MG/KG 1.37E-01
7440-38-2 Atsenic : i 10.3 15.8 MG/KG

. 7440-39-3 Barium 196 200 MG/KG
7440-41-7 Beryllium 1.6 1.7 MG/KG
7440-42-8 Boron 4.6 I 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 17.2 344 MG/KG 7.93E-01
7440-48-4 Cobalt 9.1 14.7 MG/KG 2.94E-01
7440-50-8 " 16.8 327 MG/KG
7439-89-6 Iron 20750 39700 MG/KG 2.09E-01
7439-92-1 Lead 24 28.8 J MG/KG 8.04E-01
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-01 YES
7440-02-0 Nickel, 16.9 417 MG/KG [ E
2023695 Potassium 1421 3360 MG/KG
7782-49-2 Selenitim = L 0.64 1.6 MG/KG
7440-22-4 Silver - 3 031 ) MG/KG 3.10E-01
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
7440-66-6 Zin : 57.1 133 MG/KG [

. 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

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

Page 1 of 2

) Background Max Resultlor ) . Direct Exposfxre Retained as
CAS Number Chemical (Surface Water) Max Reporting | Qualifier | Units Hazard Quotient - Potential
Limit (RL) HQ) Bioaccumulator
Volatile Organic Compounds
71-55-6 1,1,1-Trichloroethane 1 U UG/L 9.09E-02
79-34-5 1,1,2,2-Tetrachloroethane 1 u UG/L 4.17E-03
79-00-5 1,1,2-Trichloroethane 1 U UG/L 1.06E-03
75-34-3 1,1-Dichloroethane 1 U UG/L 2.13E-02
75-35-4 1,1-Dichloroethene 1 U UG/L 4.00E-02
107-06-2 1,2-Dichloroethane (EDC) i U UG/L 1.10E-03
78-87-5 1,2-Dichloropropane 1 u UG/L 1.90E-03
78-93-3 2-Butanone (MEK) 5 U UG/L 3.57E-04
591-78-6 2-Hexanone 5 8] UG/L 5.05E-02
108-10-1 4-Methyl-2-pentanone (MIBK) 5 U UG/L 2.94E-02
67-64-1 Acetone 5 U UG/L 9.86E-03
71-43-2 Benzene 1 u UG/L 2.17E-02
75-27-4 Bromodichloromethane 1 U UG/L 6.57E-05
75-25-2 Bromoform 1 u UG/L 3.41E-03
74-83-9 Bromomethane 1 u UG/L 1.48E-05
75-15-0 Carbon disulfide 1 U UG/L 1.09E+00
56-23-5 Carbon tetrachloride 1 U UG/L 1.02E-01
108-90-7 Chlorobenzene i U UG/L 1.56E-02 .
75-00-3 Chloroethane 1 U UG/L 4.75E-05
67-66-3 Chloroform 1 U UG/L 3.57E-02
74-87-3 Chloromethane 1 U UG/L 1.48E-05
156-59-2 cis-1,2-Dichloroethene I U UG 1.69E-03
10061-01-5  |cis-1,3-Dichloropropene 1 U UG/L 1.82E+01
124-48-1 Dibromochloromethane 1 U UG/L 6.85E-05
100-41-4 Ethylbenzene 1 8] UG/L 1.37E-01
75-09-2 Methylene chloride 1 U UG/L 5.18E-04
110-54-3 N-Hexane 1 u UG/
100-42-5 Styrene 1 U UG/L 2.49E-04
127-184 Tetrachloroethylene (PCE) 1 U UG/L 1.19E-G2
108-88-3 Toluene 1 U UG/L 1.02E-01
1330-20-7 total Xylenes 1 U UG/L 5.56E-01
156-60-5 trans-1,2-Dichlorocthene 1 U UG/L 1.69E-03
10061-02-6  [trans-1,3-Dichloropropene 1 U UG/L 4.10E-02
79-01-6 Trichloroethylene (TCE) i u UG/L 2.13E-02
75014 Vinyl chloride 1 ) UG/L 5.48E-05
Explosives
99-35-4 1,3,5-Trinitrobenzene 0.25 uJ 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 uJ UG/L 1.25E-02
121-14-2 2,4-Dinitrotoluene 0.25 ul UG/L 1.09E-03
606202 |2,6-Dinitrotoluene 0.5 us UG/L 1.19E-02 .



_ TABLE 22-11
ECOLOGICAL SCREENING OF SURFACE WATER RESULTS FROM AUS-0062

ADDITIONAL AND UNCHARACTERIZED SITES QU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

) Background Max Result.or . Direct Exposure Retaincc-l as
CAS Number Chemical (Surface Water) Max Rleportmg Qualifier | Units Hazard Quotient ) Potential
Limit (RL) (HQ) Bioaccumulator
35572-78-2  |2-Amino-4,6-Dinitrotoluene 0.5 uJ 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 Ul 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 UJ UG/L 7.14E-05
2691410 HMX 0.5 w UG/L 1.52E-03
98-95-3 Nitrobenzene 0.25 uJ UG/L 9.26E-04
121-82-4 RDX 0.5 uJ UG/L 2.63E-03
479-45-8 Tetryl 0.75 uJ UG/L
Metals
7429-90-5 Y 200 8230 UG/L 1
7440-36-0 Antimony 6 6 U UG/L 2.00E-01
7440-38-2 Arsenic 10 5 J UG/L 2.63E-02
7440-39-3 Barium 22.7 180 ¥ UG/L 3.60E-02
7440-41-7 Beryllium 5 3.2 J UG/L 6.04E+00
7440-42-8 Boron 71.4 J UG/L 7.14E-02
7440439  |Cadmiuin 5 1 UGIL E o
7440702 [Caloium . 7197 163000 UG/IL 1.41E+00
7440-47-3 Chromium 10 14.1 UG/L 6.81E-02
. 7440-48-4 50 240 UGL )
7440-50-8 10 1.7 UG/L
7439-89-6 i 100 28400 UG/L 401
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 = 582 10800 UG/ OBE+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-01
2023695 Potassium 1613 8480 UG/L 1.60E-01
7782-49-2 Selenium 2.7 5 U UG/L 5.00E-03
7440-224 Silver 10 10 u UG/L 2.00E+00
7440-23-5 Sodium 3169 45600 UG/L 6.71E-02
7440-28-0 Thallium 10 10 U UG/L 2.50E+00
7440-62-2 Vanadium 50 18.8 J UG/L 9.89E-01
7440-66-6 Zinc 20 993 UG/L 9.93E-01

ND = Not Detected  E = Outside of Range UJ = Estimated Nondetect
J=Estmated 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 Seil
Chemical COPC Rationale Ccorc Rationale COPC Rationale corC Ratioasle
(yes/no) (yes/no) (yes/no) (yes/no)
Volatile Organic Compounds
1,1,1-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
1,1-Dichloroethene No c NA NA NA NA | Uncertainty | B |
1,2-Dichloroethane (EDC) No c NA NA NA NA Uncertainty B
1,2-Dichloroethenc (total) NA NA NA NA T 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-Hexanone No C ) NA NA N 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
Bromodichloromethane No c NA NA NA NA No A
Bromoform No C NA NA NA NA No A
E;c;mometha.ne No C NA NA NA NA B No i 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 B .
Chlorocthane No c NA NA NA NA ‘No A
Chiloroform No C NA NA NA ) NA No A
Chloromethane No c NA NA NA NA No A
cis-1,2-Dichloroethene No C “NA NA NA NA No A
¢is-1,3-Dichloropropene 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
Methylene chloride No A  NA NA NA NA Uncertainty B
N-Hexane No C ) NA NA NA NA .No A \
Styrenc 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-1,2-Dichloroethene No c NA NA NA NA No A
trans-1,3-Dichloropropene No C NA NA NA NA A ”
Trichloroethylene (TCE) No C NA NA NA NA s 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
12 Dichlorobenzene NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene NA NA NA NA 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 PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Scediment Soil
Chemical corc Rationale COrC Ratlonale COPC Ratlonale corc Rationale
(yes/no) (yes/no) (ves/no) (yes/no)
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-Dinitrophenol NA NA NA NA T NA NA NA NA
2-Chloronaphthalene NA NA NA NA NA NA NA NA
2-Chlorophenol NA NA NA NA NA NA NA NA
1-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-Nitroanitine NA NA NA NA NA NA “NA NA
4-Nitrophenol NA NA NA NA NA NA NA NA
Accnaphthene 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)anthracene NA NA NA NA NA NA NA 'NA
Benzo(a)pyrenc NA NA NA NA NA NA NA NA
Benzo(b)Auoranthene NA NA NA NA NA NA NA NA
Benzo(gh,i)perylene NA NA NA NA NA NA NA NA
Benzo(K)fluoranthene NA NA NA NA NA NA NA NA
bis(2-Chloroethoxy)methanc NA NA NA NA NA NA NA NA
Bis(2-Chloroethyl) ether NA NA NA NA NA NA NA NA
bis(2-Chloroisopropyl) cther NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl) phthalate NA NA NA NA NA NA NA NA
Buty! benzyl phthalate NA NA NA NA NA NA NA NA
Carbazole NA NA NA NA NA NA NA NA
Chrysene 1 Na NA NA NA NA NA NA NA
Di-n-buty! 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
Diethy} phthalate NA NA NA NA NA NA NA NA
Dimethy! phthalate NA NA NA NA NA NA NA NA
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 COrC “ -VR:”tlonale CorC Rationale 1 COPC Rationale COrC Rationale
(yes/no) (yes/no) (yes/no) (yes/no)
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-c,d)pyrene T UNA NA NA NA | Na NA NA NA
Tsophorone NA NA |  NA NA NA NA NA | NaA
N-Nitroso-di-n-propylaminc o NA NA NA NA NA NA NA NA
N-Nitrosodiphenylamine NA | NA NA NA NA NA NA NA
Naphthalene NA NA NA T 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 U NA NA NA | Na NA NA NA | Na
Maetals and Inorganics
Alurninum Uncertainty G NA NA
Antimony 1 N c NA | NA
Arsenic Uncertainty | G NA NA
Barium No F NA NA
Beryllium o Uncertainty G | nNa NA
Boron No ¥ NA CNA
Cadmium Uncertainty G NA NA
Calcium No H ) NA NA
Chromium Uncertainty G NA | NA
Cobalt Uncertainty G NA NA
Copper - Uncertainty G ﬁA._- NA
Cyanide, Total - NA NA NA
Tron "E NA NA No F No F
Lead G NA NA No F No F
Magnesium H NA NA 1 H H
Manganese Y | - wE NA NA F F
Mercury Uncertainty B | NA NA F _F
Nickel No F NA TNA E E
Potassium . No H NA NA H H
Selenium “ No A NA NA E ___D_
Silver Uncertainty B NA ’—_WNA F A
Sodium No H NA NA T No H No H
Thallium ’ No c NA NA No F No F
Vanadium Uncertainty G NA NA No F No F
Zine ’ No F NA NA No F | No F
Explosives
1,3,5-Trinitrobenzene No C NA NA No A No A
1,3-Dinitrobenzene No C NA NA 1 No - _ n__A No A"_____ .
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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 7 corc COPC
(yes/ng) Rationale (yes/o) Rationale (yes/no) Rationate (yes/ng) Rationale

2,4,6-Trinitrotoluene (TNT) No C NA NA No A No A
2,4-Dinitrotoluene No c NA NA | Uncertainty B | Uncertainty B |
2,6-Dinitrotoluene h No c NA NA | Uncertainty B Uncertainty B
2-Amino4,6-Dinitrotoluenc No C NA NA No c No c
2-Nitrotoluene (ONT) o No C NA | NA No c No c
3-Nitrotoluene i No C "NA NA No A No A
4-Amino-2,6-Dinitrotolucne No C NA NA No C No c
4-Nitrotoluene (PNT) T N 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
Nitoglycerin NA NA NA NA NA "NA NA NA
Pentaerythritol tetranitrate (PETN) NA NA NA NA NA NA NA | NA
Perchloric Acid NA | NA NA T NA NA NA NA NA
RDX T No c NA NA No A No A
Tetryl " No c " NA NA No A | N 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 - Chermical was not detccted, but reporting limit was equal to or ¢xceceded 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 22-13, AUS-0062
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical (Cy(e)sl;f(g Rationale (Cy(::;f:; Rationale ((:;::;::S Rationale
Volatile Organic Compounds
1,1,1-Trichloroethane No A NA NA No A
1,1,2,2-Tetrachloroethane ) No A h NA NA No A
1,1,2-Trichloroethane No A " NA NA No A
1,1-Dichlorocthane No A NA NA No A
1,1-Dichloroethene No A NA NA No A
1,2-Dichloroethane (EDC) No A NA NA No A
1,2-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 B 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 i Uncertainty B TONA NA No A
Carbon tetrachloride No A NA NA No A
Chlorobenzene No A NA NA “No A
Chioroethane No A NA NA No c
Chloroform No A NA NA No A
Chloromethane No A NA NA No A }
cis-1 ,2~Dich10roéthene No A N.;\ ) NA No A
cis-1,3-Dichloropropenc 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-Hexane No C NA WNA No C
Styrene No A NA NA No A
Tetrachlorocthylene (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-Dichloroethene No A NA NA No A
trans-1,3-Dichloropropene No A NA NA No A )
Trichloroethylene (TCE) No A NA NA "No F |
Vinyl chloride No A NA NA No A
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene NA NA NA NA NA NA
1,2-Dichlorobenzene NA NA NA NA NA NA
1,3-Dichlorobenzene NA NA NA NA NA NA
1,4-Dichlorobenzene NA NA NA NA NA NA
2,4,5-Trichlorophenol NA k NA NA NA NA NA

URS
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CRAB ORCHARD NATIONAL WILDLIFE REFUGE

TABLE 22-13, AUS-0062
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI

Surface Water Sediment Soil
Chemical fyce)sl;ftg Rationale g(::;::tg Rationale E(::;f:; 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
1-Methylnaphthalenc NA NA NA NA NA NA
2-Methylnaphthalene 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 NA
4-Bromophenyl phenyl ether NA NA NA NA NA NA
4-Chloro-3-methylphenol NA NA NA NA NA NA
4-Chloroaniline NA NA NA NA NA NA
4-Chlorophenyl pheny! ether NA NA NA NA NA NA
4-Methylphenol NA NA NA NA NA ‘NA
4-Nitroaniline NA NA NA NA T 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 T NA NA NA NA NA
Benzo(a)pyrene B NA NA NA NA NA NA
Benzo(b)ﬂuoranthé;l; NA NA NA NA NA NA
Benzo(g,hi)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) cther 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 T 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
Dibenzofuran NA NA NA NA NA NA
Diethyl phthalate NA NA NA NA NA NA
Dimethy] phthalate NA NA NA NA NA NA
Fluoranthene NA NA NA NA NA NA
URS Page 2 of 4



TABLE 22-13, AUS-0062

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

SUMMARY OF ECOLOGICAL COPEC EVALUATION

Surface Water Sediment Soil

Chemical ((jy(:sl;:::; Rationale ?y(e)sl;::(g Rationale ((:yce)sl;f()(; Rationale
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(l ,2,3-c,d);55'_1;cnc 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
Naphthal;:ne NA ) NA NA NA NA NA
Pentachloropheno! 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 A F No F
Arsenic F E o No F
Barium F . Uncertainty G No F
Beryllium D Uncertainty G No F B
Boron F Uncertainty G D
Cadmium T l:? ' i D No F
Calcium EH Uncertainty G,H h Uncertainty G,H
Chromium F No F
Cobalt E No F
Copper F E
Cyanide, Total NA NA NA
Iron E No F E
Lead F No F F
Magnesium E,H Uncertainty G,H Uncertainty G,H ]
Manganese E No y |
Mercury
Nickel F
Potassium F,H Uncertainty Uncertainty N o
Selenium A { Y | D
Silver Uncertainty B No F No A
Sodium No F,H Uncertainty G,H Uncertainty GH
Thallium Uncertainty B Uncertainty G No F
Vanadium No F Uncertainty G No F
Zinc No F E No F
Explosives
1,3,5-Trinitrobenzene No A Uncertainty B No A
1,3-Dinitrobenzene No A Uncertainty B No A
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TABLE 22-13, AUS-0062
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical ?y(e)sl;::(g Rationale ((:y(c)sl;::(g Rationale ((:yc::;::‘g Rationale
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 exceeeded screening concentration.

C - Chemical was not detected and there is no screening concentration.

D - Chemical was detected and was equal to or exceeded screening concentration, but did not exceed background.
E - Chemical was detected and was equal to or exceeded screening concentration and background, if applicable.
F - Chemical was detected and did not exceed screening concentration.

G - Chemical was detected, but no screening value was available.

H - Chemical was detected, but it is an essential nutrient.

I - If pH<5.5, Aluminum is a COPEC, otherwise it is not.

J - Chemical was classified as a COPEC based on USEPA 1998 data but was not a COPEC based on SI data.
NA - Not Analyzed or not applicable. :
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TABLE 22-14

AUS-0062 - FORMER LANDFILL (COC-11)

CHEMICALS DETECTED ABOVE SCREENING CRITERIA AND ABOVE REFUGE BACKGROUND

(WHERE APPLICABLE)

ADDITIONAL AND UNCHARACTERIZED SITES OU SI

Chemical Drum' Soil Sediment (i;:‘::: SVI:’l:ti(;e
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 HE H NA

Cobalt NA E
Copper E NA

Iron E NA HE
Mz_a_gnesium NA E
Manganese NA HE
Nickel HE HE NA

Selenium HE NA

Zinc E NA

Key:

! Drums were not present at this site.
NA = not analyzed

H = human health screening criteria exceeded

E = ecological screening criteria exceeded

Page 1l of 1
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Thallium  0.0289 DEPRESSION o
Sulfate 1,600 h 4 SS—-COC1 -4 p¢
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Duplicate concentrations
are shown in parsnhtheses.
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<0 SEDIMENT
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LEGEND
® MONITOR WELL LOCATION
=— X—  FENCE LINE
A SEDIMENT SAMPLE
o SURFACE SOIL SAMPLE
. n TEST PIT LOCATION (PHASE 1)
- GROUNDWATER FLOW DIRECTION

X
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Cobalt 19.2

Copper 457

Lead 197
Mercury 0.262

Silver 1.02

Zine 274
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TP-COC1-1 (mg/kg) ]

4 to 6 feet (soil)

Lead 336
Mercury 0.143
TRPH 860

A
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$5-C0OC1~-3

$5-COC1-3 (mg/kg)
0 to 2 feet (soil)
Lead 26.1

\

r‘w"mw\ﬁf\,v\-\
“

WOODED
AREA

L2

0 2§' 50

100’

Note: The base map used for this figure is taken from Figure 4-2 of the ESE EMMA OU Draft Final RI Report, September 15, 1994,
Data are 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 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 used for

this Historic Search Report, which are from W-C, 1995,

Figure 22-3
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Note: The base map used for this figure is taken from Figure 4-3

GRAVEL ROAD

Figure 22-4

of the ESE EMMA OU Draft Final RI Report, September 15, 1994

x Site COC-2

Data are from Tables 4-8, 4-9, and 4-10 of the 1994 ESE Report, which list “Constituent Concentrations Above Background or, b4
Detection Limits.” The background values uséd 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 Historie Search Report. which are from W-C, 1995,
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Data arc 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 Figure 22_ 5
(ESE report, page 4-8). The full reference for the database is not included in the ESE report. The background values are similar to

Site COC-4

. 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,

those used for this Historic Search Report, which are from W-C, 1995,
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Note: The base map used for this figure Is taken from Figure 4-6 of the ESE EMMA OU Draft Final RI Report, September 15, 1994, F. 22_6
Data are from Tables 4-21 and 4-23 of the 1994 ESE Report, which list “Constituent Concentrations Above Background or Detection lgure
"Limits.” The background values used for the ESE report are referenced as being from a 1993 USACE-Omaha database (ESE repo,

n’ -
page 4-8). The full reference for the database is not included in the ESE report. The background values are similar o those used for —~ Site COC-5
this Historic Search Report, which are from W-C, 1995,
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Note: The base map uscd for this figure is taken from Figure 4-7 of the ESE EMMA OU Draft Final RI Report, September 15, 1994.
Data are from Tables 4-24, 4-2Z, and 4-27 of the 1994 ESE Report, which list “Constituent Concentrations Above Background or
Detection Limits.” The background values used for the ESE report dre 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 valucs are similar to

those used for this Historic Scarch Report, which are from W-C, 1995,
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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. ' F ig ure 22'—8
Data are from Tables 4-28 and 4-29 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 (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 used for : Slte COC_7
this Historic Search Report, which are from W-C, 1995,
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Note: The base map used for this figure is taken from Figure 4-9 of the ESE EMMA OU Draft Final RI Report, September 15, 1994,
Data are from Table 4-30 of the 1994 ESE Report, which list *Constituent Concentrations Above Background or Detection Limits.”

x

TP-COC8-2

.S TP-COC8-3

COC WEST \penep . —lr

"1

CORN FIELD

TP-COC8-1 (mg/kg)

0 to 2 feet (soil)

Mercury  0.088

TP-COCB-1

COC EAST

\

The background values used for the ESE report are referenced as being from a 1993 USACE-Omaha database (ESE report, page 4-8).
The full referenice for the database is not included in the ESE report. The background values are similar to those used for this Historic

Scarch Report, which are from W-C, 1995,
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Note: The base map used for this figure is taken from Figure 4-10 of the ESE EMMA OU Draft Final RI Report, September 15, 1994, F igure 22-10
Data are from Tables 4-31, 4-32 and 4-34 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 Slte COC--9

(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 used for this Historic Search Report, which are from W-C, 1995,
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SECTIONTWENTY-THREE AUS-0063 - 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-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 arcas 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.! 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.

mrhis 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.” 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)® for the AUS QU
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.

? See Table 2-6 of this report for Refuge background soil values used for the PA.
3 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, lllinois (Williamson County), prepared by URS Corporation.

mms Final PA/S] Report is identical to the “Draft-Final” Report issued in September 2001, 23 -2




SECTIONTWENTY-THREE RUS-0063 - COC Area

23.21 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-0063-001-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-00.

23.2.2 Field Results
23.2.21 Site Conditions

23.2.2.1.1 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 RL

23.2.2.1.3 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.

MTMS Final PA/SI Report is identical to the “Draft-Final” Report issucd 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.

234 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.

mms Final PA/SI Report 13 identical to the “Draft-Final” Report issued in September 2001. 23 -'4




SECTIONTWENTY-THREE

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 3771564 | 767542.8 416.95 NA

0063-003 376683.3 767434.7 433.70 NA

Sheet 1 of 1

NA = Not Applicable

mms Final PA/SI Report is identical to the “Draft-Final” Report issued in September 2001



SECTIONTWENTY-THREE AUS-0063 - COC Area

. TABLE 23-1A
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 34
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 1

mg/kg = milligrams per kilogram

mm@ Final PA/SI Report is identical to the “Draft-Final™ Report issued in September 2001,
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AUS-0063 - COG Area

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 1 of 1
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SECTIONTWENTY-THREE AUS-0063 - COC Area

TABLE 23-3
SEDIMENT SAMPLE ANALYTICAL RESULTS SUMMARY

Constitnent 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 ! 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 373 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/ke
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 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 excecded the screening criteria and the result from the original sample did not; or, if the analytc
was detected in the duplicate and not in the original sample. Therc may be some duplicate results, not shown in the table, that are
outside the range shown. In addition, the frequency and range of detcctions 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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SECTIONTWENTY-THREE AUS-0063 - COC Area

TABLE 23-4
SURFACE WATER SAMPLE ANALYTICAL RESULTS SUMMARY
Constituent Number of Detections Range of Detections

Metals
Aluminum /1 4,570 ug/L
Barium 1/1 36.4 ug/L.
Beryllium 1/1 2.1 ug/L
Boron 1/1 47.5 ug/L
Cadmium 11 3.3 ug/LL
Calcium /1 141,000 ug/L
Chromium, Total 1/1 3.2 ug/LL
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 1/1 39,100 ug/L
Manganese 1/1 5,090 ug/L.
Nickel 1/1 177 ug/L
Potassium 1/1 3,390 ug/L
Sodium 1/1 21,400 ug/L
Vanadium /1 7.6 ug/L
Zinc 1711 510 ug/L

ug/L = micrograms per Liter

Sheet 1 of 1

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

total number of samples includes originals plus duplicates).

Checked by: MMF 7/23/01
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SECTIONTWENTY-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).

241 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.” No other evidence of activity was observed in the historical aerial photographs.

There have been no known industrial lessees of this property.
2413 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.” 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
HNlinois Ordnangce Plant, Marion, lllinois, Page 2-27.

? Entech, Inc., 1999, Historical Aerial Photographic Analysis — Inventory of Potential Disposal Sites: Additional and
Uncharacterized Sites (AUS) Operable Unit, Crab Qrchard National Wildlife Refuge, Marion, Illinois, Volume I1
(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).

3 Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report, Former
[llinois Ordnance Plant, Marion, Illinois, Page 2-27.
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fragments) and the rest were non-ordnance scrap.® No unexploded ordnance (UXO) items were
recovered.

USEPA Sampling, 1998

In 1998, the United States Environmental Agency (USEPA) collected one soil sample (64-01)°
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 24-1A. 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.

24.1.4 Observations During Site Visit
The site was not visited during the Preliminary Assessment (PA).
2415 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).

242 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.

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

Ilinois Ordnance Plant, Marion, Illinois, Page 2-27.
> The sample was also labeled AUS-102.
¢ See Table 1-11 of this report for Refuge background soil values used for the PA.
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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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SECTIONTWENTY-FOUR AUS-0064 - COC Area

24.3.1 Human Health Risk

24311 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°. 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.

2432 Ecological Risk
24321 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’

. Environment Canada (1995)

. Talmage et al. (1999)°

. Efroymson ef al. (1997a, 1997b)'°
. CCME (1999)!!

. MHSPE (1994)"

o 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.

$ 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.

? Talmage, 8.5., D.M. Opresko, C.J. Maxwell, C.J.E Welsh, F. M. Cretella, P.H. Reno, and F. B. Daniel. 1999.
Nitroaromatic Munition Compounds: Environmental Effects and Screening Values. Rev Environ. Contam. Toxicol
161:1-156.

1 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. QOak 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
Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision. Qak Ridge National
Laboratory, Oak Ridge, Tennessee. ES/ER/TM-126/R2.

"' Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.

' 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 bicaccumulate. 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)" 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 K,y greater than 3.5 were considered potentially
bioaccumulative chemicals. Among inorganics, mercury and selentum were considered as
potentially bioaccumulative chemicals. Any potentially bioaccumulative chemical that is
detected was retained as a COPEC.

244 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 percent'®. 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 1 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) 1s 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

"> USEPA 1991. Assessment and Control of Bioconcentratable Contaminants in Surface Waters (Draft). US
Environmental Protection Agency Office of Research and Development, Washington, D.C.

" 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 (3S,) comprises a reasonable maximum allowable or upper
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 cadmium'’. 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.

2442 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.

' 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 1s 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."® In addition, though mercury is a potentially
bioaccumulative constituent, its bioaccumulation potential is less pronounced in terrestrial as
compared to aquatic systems.'” 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 belicved 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
assocliated 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.

¥ United States Environmental Protection Agency, Determination of Background Concentrations of Inorganics in
Soils and Sediments at Hazardous Waste Site, EPA/340/8-96/500, 1995,

' 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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2443 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.
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TABLE 24-1
. SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-0064
Sample Ground Surface | Top of Casing
Location Northing Easting Elevation Elevation Comments
0064-001 3771229 766301.3 441.76 NA
0064-002 377108.0 766311.0 440.46 NA
Sheet 1 of 1

NA = Not Applicable
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. TABLE 24-1A
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY
. Result
Sample ID Constituent (mg/kg)
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 1 of 1

mg/kg = milligrams per kilogram
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. TABLE 24-2
MATRICES SAMPLED AT EACH SAMPLE LOCATION AT AUS-0064
Soil

AUS-0064-001
AUS-0064-002

Sheet 1 of 1
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TABLE 24-3

SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections Range of Detections
Metals
Aluminum 2/2 11,100 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 1.1 mg/kg
Cadmium 12 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 22 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 0.11 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

mg/kg = milligrams per kilogram

Sheet 1 of 1

Notes: This table was derived from the figurcs that show the analytical results. As a result, duplicates are shown only if the
duplicate result for an analyte exceeded the screening criteria and the result from the original sample did not; or, if the analyte
was detected in the duplicate and not in the original sample. There may be some duplicate results, not shown in the table, that arc
outside the range shown. In addition, the frequency and range of detections is based on the number of sample locations, not the

total number of samples (the total number of samples includes originals plus duplicates).

Checked by: MMF 7/23/01
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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

Max Result or Ratio of l-Vlax Baf::z:lr(?si:; A Hazard Quotient (H-Q) Ratio of Max Con-centr.ation
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region 9 Industrial Based nn.USEl.’A Region 9 | (or Max RL) to Mig':am,m tlj
Limit (RL) Max RL) to Soil PRG for Industrial Sl?ll PRG for Groundwater Criteria
Background (SOIL) Carcinogens Toxins (DAE-1)
Explosives
99-35-4 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 1.99E-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 UG/KG
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 UG/KG 1.59E-05
98-95-3 Nitrobenzene 350 U UG/KG 3.06E-03
121-824 RDX 700 U UG/KG 3.12E-08 2.65E-04
479-45-8 Tetryl 1100 U UG/KG 1.25E-04
Metals
7429-90-5 Aluminum 15100 MG/KG 5.24E-01 9.01E-03
7440-36-0 Antimeny 0.84 U MG/KG 1O1E+00 1.63E-03 2.80E-+00
7440-38-2 Arsenic 88 MG/KG 6.52E-01 3.23E-06 2.00E-02 8.80E+00
7440-39-3 197 MG/KG 1.01E+00 1.58E-03 [z ]
744041-7 Beryllium 0.73 MG/KG 9.61E-01 3.26E-10 1.98E-04 243801 |
7440-42-8 Boron 1.1 J MG/KG 2.08E-01 1.39E-05
7440-43-9 0.88 MG/KG 4.63E+00 2.94E-10 1.09E-03
7440-70-2 Calcium 2200 MG/XKG 8.81E-01
7440-47-3 Chromium 16.9 MG/KG 6.71E-01 3.77E-08 8.45E+00

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

I = Estimated U

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

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

. Cancer Risk B . A
Max Result or Ratio of I.Vlax Based on USEPA Hazard Quotient (H'Q) Ratio of Max Con-centr.atlon
. . . . Concentration {or . . Based on USEPA Region 9 {{or Max RL) to Migration to
CAS Number Chemical Max Reporting | Qualifier | Units Region 9 Industrial . N o,
Limit (RL) Max RL) to Soil PRG for Industrial Seil PRG for Groundwater Criteria
Background (SOIL) A Toxins (DAF-1}
Carcinogens

7440-484 Cobalt 1.9 MG/KG 5.48E-01 9.71E-05

7440-50-8 Copper 17.5 MGKG 1.55E+00 2.31E-04

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

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

7439-95-4 Magnesium 2190 MG/KG 1L41E+(0D

7435-96-5 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 7.30E-01 3.38E-04 1.97E+00

2023695 Potassium 1220 MG/KG 1.95EH)0

7782-49-2 Selenium 0.68 J MG/KG 2.91E-01 6.65E-05 2.27E+0C
7440-22-4 Silver 1.4 U MG/KG 2.41EH00 1.37E-04 7.00E-01

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

7440-28-0 Thallium 14 U MG/KG 341E+00 9.78E-06

7440-62-2 Vanadium 347 MG/KG 7.35E-01 243E-03 1.16E-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
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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 Chemica Mo o | Quter | VA 1000 Sn| ComaeionWorkerSt | "o Compancntot |
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 8] 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 8] UG/KG 8.33E-02 3.89E-03 1.00E+03
35572-718-2 2-Amino-4,6-Dinitrotoiuene 700 U UG/KG
88-72-2 2-Nitrotoluene (ONT} 700 U UG/KG
99-08-1 3-Nitrotoluene 700 8] UG/KG
19406-51-0 4-Amino-2,6-Dinitrotoluene 700 3] UG/KG
99-99-0 4-Nitrotcluene (PNT) 700 U UG/KG
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
121-824 RDX 700 u UG/KG
479-45-8 Tetryl 1100 U UG/KG
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 83 MG/KG 2.93E+00 1.44E-01 3.14E-01
7440-39-3 ] 197 MG/KG 1.41E-03 1.41E-02 1.64E-01
7440-41-7 Beryllium 0.73 MG/KG 7.30E-01 2.52E-02 1.11E-01
7440-42-8 Boron 1.1 J MG/KG 6.11E-06 6.11E-05
7440-43-9 § 0.38 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 = Qutside of Range UJ = Estimated Nondetect

J =Estimated U = Nondetect
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TABLE 24-4

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0064

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

i s o e I DY
CAS Number Chemical M;?ﬂ‘::l;;:;ng Qualifier | Units Industrial/Commercial Soil| Construction Worker Seil Soil Component of
Ingestion Criteria Ingestion Criteria Groundwater Criteria

7440-48-4 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 Tron 20300 MG/KG

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

7439-95-4 Magnesium 2190 MG/KG

7439-96-5 Manganese 1770 MG/KG 1.84E-02 1.84E-01

7439-97-6 Mercury 0.11 J MG/KG 1.80E-04 1.80E-03 7.33E01
7440-02-0 Nickel 13.8 MG/KG 3.37E-04 3.37E-03 1.82E-01
2023695 Potassium 1220 MG/KG

7782-49-2 Selenium 0.68 J MG/KG 6.80E-05 6.80E-04 2.83E-01
7440-22-4 Silver 1.4 u MG/KG 1.40E-04 1.40E-03 9.33E-01
7440-23-5 Sodium 54.4 ] MG/KG

7440-28-0 Thallium 1.4 U MG/KG 8.75E-03 8.75E-03 5.83E-01
7440-62-2 Vanadium 347 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 = QOutside of Range UJ = Estimated Nondetect
J=Estimated U = Nondetect
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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 Chemieal (SOIL) Max l?:eportlng Qualifier | Units Hazard Quotient Potential
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
118-96-7 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
19406-510 4-Amino-2,6-Dinitrotoluene 700 U UG/KG
99-99-0 4-Nitrotoluene (PNT) 700 U UG/KG
269141-0 HMX 700 0] UG/KG 2.80E-02
98-95-3 Nitrobenzene 350 u UG/KG 8.75E-03
121-82-4 RDX 700 U UG/KG 7.00E-03
479-45-8 Tetryl 1100 U UG/KG
Metals
7429-90-5 Aluminum 28800 15100 MG/KG
7440-36-) Antimony 0.83 0.84 u MG/KG 1.68E01
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
7440-42-8 Boron 53 1.1 J MG/KG 2.20E+00
7440-43-9 Cadmium 0.19 0.88 MG/KG 3.03E-02
7440-70-2 Calcium 2497 2200 MG/KG
7440-47-3 Chromium 252 16.9 MG/KG 3.38E+00
7440-48-4 Cobalt 217 11.9 MG/KG 5.95E-01
7440-50-8 Copper 11.3 17.5 MG/KG 5.65E-01
7439-89-6 ¢ 19306 20300 MG/KG
7439-92-1 Lead 234 828 MG/KG 1.91E-01
7439-954 Magnesium 1552 2190 MG/KG
7439-96-5 Manganese 3640 1770 MG/KG L77E+01
7439-97-6 M 0.06 0.11 J MG/KG 1.57E-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 J MG/KG 6.80E-01 YES
7440-224 Silver 0.58 1.4 U MG/KG 7.00E-01
7440-23-5 Sodium 170 54.4 J MG/KG
7440-28-0 Thallium 0.41 14 u MG/KG 1.40E+00
7440-62-2 Vanadiumn 47.2 347 MG/KG 7.54E-01
7440-66-6 51.4 144 90

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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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 COPC COPC
(yes/no) Rationale (yes/no) Rationale (yes/na) Rationale (yes/no) Rationale

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
1,1,2-Trichloroethane NA NA NA NA NA NA NA NA
1,1-Dichloroethane NA NA NA NA NA NA NA NA
1,1-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 (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
Chloromethane NA NA NA NA NA NA NA NA
cis-1,2-Dichloroethene NA NA NA NA NA NA NA NA
¢is-1,3-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-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 NA NA
1,2-Dichlorobenzene NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene NA NA NA NA 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 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 corc Rationale corC Ratlonale corcC Rationale COFC Ratiowale
(yes/no) (yes/no) (yes/no) (yes/no)
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-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
1-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-methyiphenol 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-Chloropheny! 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)anthracene 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
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-Ethylhexy!) 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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CRAB ORCHARD NATIONAL WILDLIFE REFUGE

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

AUS OU PA/SI

Surface Water Groundwater Sediment Soil
Chemical corc Rationale COEC Rationale COrC Rationale COrC Rationale
(yes/no) (yes/no) (ves/no) (yes/no)
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-,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-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 | i D
Barium NA NA NA NA NA NA E
Beryllium NA NA NA NA NA NA J .
Boron NA NA NA NA NA NA F
Cadmium NA NA NA NA NA NA E
Calcium NA NA NA NA NA NA H
Chromium NA NA NA NA NA NA D
Caobalt NA NA NA NA NA NA F
Copper NA NA NA NA NA NA 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 | /e D
Potassium NA NA NA NA NA NA 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
1,3,5-Trinitrobenzene NA NA NA NA NA NA No A
1,3-Dinitrobenzene NA NA

URS

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 COrC Rationale COPC Rationale COPC Rationale corC Rationale
(yes/no) (yes/no) (ves/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
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 exceeeded screening concentration.

C - Chemical was not detected and there is no screening concentration.

D - Chernical 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.

] - 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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CRAB ORCHARD NATIONAL WILDLIFE REFUGE

TABLE 24-7, AUS-0064
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI

Surface Water Sediment Soil

Chemical ((:y?:;f(g Rationale ?y(::;fs Rationale ?;Z:;f(g Rationale
Volatile Organic Compounds
1,1,1-Trichloroethane NA NA NA NA NA NA
1,1,2,2-Tetrachloroethane NA NA NA NA NA NA
1,1,2-Trichloroethane 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
1,2-Dichloroethene (total) NA NA NA NA NA NA
1,2-Dichloropropane NA NA NA NA NA NA
2-Butanone (MEK) NA NA NA NA NA NA
2-Hexanone 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
Bromodichloromethane NA NA NA NA NA NA
Bromoform NA NA NA NA NA NA
Bromomethane NA NA NA NA NA NA
Carbon disulfide NA NA NA NA NA NA i
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 |
Chloromethane NA NA NA NA NA NA ]
cis-1,2-Dichloroethene NA NA NA NA NA NA
¢is-1,3-Dichloropropene NA NA NA NA NA NA
Dibromochloromethane NA NA NA NA NA NA
Ethylbenzene 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
Tetrachloroethylene (PCE) NA NA NA NA NA NA
Toluene NA NA NA NA NA NA
total Xylenes NA NA NA NA NA NA
trans-1,2-Dichloroethene NA NA NA NA NA NA
trans-1,3-Dichloropropene NA NA NA NA NA NA
Trichloroethylene (TCE) NA NA NA NA NA NA
Viny! chloride NA NA NA NA NA NA
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene NA NA NA NA NA NA
1,2-Dichlorobenzene NA NA NA NA NA NA
1,3-Dichlorobenzene NA NA NA NA NA NA
1,4-Dichlorobenzene NA NA NA NA NA NA
2,4,5-Trichlorophenol NA NA NA NA NA NA

Page 1 of 4




TABLE 24-7, AUS-0064
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical g(e)sl;f(g Rationale g’(::;f(g Rationale fy‘::fs 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
1-Methylnaphthalene NA NA NA NA NA NA
2-Methylnaphthalene 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
3Nitroaniline NA NA NA NA NA NA |
4,6-Dinitro-2-methylphenol NA NA NA NA NA NA
4-Bromopheny! phenyl ether NA NA NA NA NA NA
4-Chloro-3-methylphenol NA NA NA NA NA NA
4-Chloroaniline NA NA NA NA NA NA
4-Chlorophenyl pheny! 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 T 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-Ethylhexy!) 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 NA
Dibenzofuran NA NA NA NA NA NA
Dicthyl phthalate NA NA T NA NA NA NA
Dimethyl phthalate NA NA NA NA NA NA
Fluoranthene NA NA NA NA NA NA
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CRAB ORCHARD NATIONAL WILDLIFE REFUGE

TABLE 24-7, AUS-0064
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI

Surface Water Sediment Soil

Chemical ((:y(:sl;::(g Rationale fy(e):;:::; Rationale ?;::;ES Rationale
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(1,2,3-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 NA NA NA NA Uncertainty I
Antimony NA NA NA NA No A
Arsenic NA NA NA NA F
Barium NA NA NA NA F
Beryllium NA NA NA NA F
Boron NA NA NA NA e D
Cadmium NA NA NA NA F
Calcium NA NA NA NA Uncertain G.H
Chromium NA NA NA NA L D
Cobalt NA NA NA NA F
Copper NA NA NA NA F
Cyanide, Total 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 E T
Nickel NA NA NA NA F
Potassium NA NA NA NA Uncertainty G,H
Selenium NA NA NA NA
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
Zinc NA NA NA NA
Explosives
1,3,5-Trinitrobenzene NA NA NA NA No A
1,3-Dinitrobenzene NA NA NA NA No A
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SUMMARY OF ECOLOGICAL COPEC EVALUATION

TABLE 24-7, AUS-0064

AUS OU PA/ST
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical E(::::ig Rationale g(z:;::‘g Rationale ?y(e)sl;f(g Rationale
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 fo 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 51 data.

NA - Not Analyzed or not applicable.
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—SI REPORT-AUS OUMNAUS—-BB4.DWG Last edited: SEP. 24, §t @ $#8:18 am. U

AUS—-@064—-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.

A0S o it TR Retorance AUS-0064-001| Units | Result: | Reference
. 0064-00 . f Code
tal . 0 G in Code Explosives ’
Aplosives All Explosi /RG] NO)
Fm Expiosies  |UG/KG]  ND| Mm,: ool LR |
WMetals Aliminum MGG | 15100
mgﬁg 111708{ — Arsenic MG/KG EE] b h5R7
N9, Barum MG/KG 125 ]
MG/KG 197 R 2064001 Beryltium MG/KG
mg&g 0.73 Heoron MG/KG
on | ME/KG) 4 Calcium MGIKG
clrm ME/KG gﬂe Mz Chromium MG/KG
Oa!cnum MG/KG Cobait MG/KG

G ] MG/KG [ MG/KG
Cobalt MG/KG
Copper MG/KG VERG
Iron MG/KG Magnesium MGG
Lead MG/KG 1ese | [MGIKG
M: MG/KG Mercury MG/RG
Manganese [Nickel MG/KG 13.8} h§
Ma Falasshim MGIKG as_oi Bt
Selenturn MG/KG 0.58 &b, hd
Sodiurn MGG 46,3
Venadivim MG/KG| 347
Zinc MG/KG 432
Screening Reference Reference Code
AUS Background Soil UTL bl
% Little Grassy Background Sediment UTL b2
8 Litfle Grassy Backpround Surface Water UTL b3
™~ . .
xp) Ecologioal Direot Expostre Pathway TRV - Soil el
L.... Ecological Direct Exposure Pathway TRV, - Sediment &2
765600 Ecolozical Direct Exposure Pathway TRV - Surface Water &3
JEPA (eneral Use Surface Water Quality Aquatic Lifs Toxicity e
L:»E-:-Q—E—w Superfimd Chernical Data Matrix Kow values (potential bioaccurrdator) [h)
1JSEPA Regd strial Soil PRG - cangerous
@© HAND AUGER LOCATION JSEPA Region IX Industiial Soil PRG - caneerous bi
USEPA Region I Industrial Seil PRG - noncancerous h2
USEPA Region 1X Tap Water PRG - cancerous h3
USEPA Region IX Tap Water PRG - no olts ha
USEPA Region [ Migration to Groundwater PRI (DAF=1) hs
USEPA MCL Drsking Water Standards he
IEPA TACD Industrial/Commercial Soil Ingestion B
IEPA TACO Construcion Worker Sofl Ingestion h8
IEPA TACO Class | Soi} Component of Groundwater ke
IEPA General Use Surface Water Quality Human Health hl0
——" rer————ian
PA/SI REPORT—AUS OU PROJECT NO.
CRAB ORCHARD NWR 2320000026.99
MARION, ILLINOIS

2 309 URS

File: E: \23243%@.\%

Sy P .
ggg‘“ B\é;f_ild 12/2/09 AUS—P@64 Sample Locations and| F1&: NO.
SCALE FEET CHKD. BY;f,fSh/mw Detections in Soils 24~1




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 QU sites designated in 1997-1999 by the United States
Fish & Wildlife Service (USFWS).

251 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 Resuits

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-
IA. 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.! 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 1-11 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 ratlonale for sample
locations, media, and analytes is presented in the Field Sampling Plan (FSP)* for the AUS QU
PA/SI. AUS OU SI sample locations are shown on Flgures 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
25.2.21 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.

25.2.2.1.1 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, [llinois (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°. 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 Sail

Ecological screening results for soil samples are presented in Table 25-5. Sotl screening
concentrations for direct exposures were developed using toxicity reference values (TRVs)
derived from several sources, including the following:

. USEPA (2000)

. Environment Canada (1995)*

. Talmage et al. (1999)°

. Efroymson et al. (1997a, 1997b)°

? 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.
> Talmage, S.5., D.M. Opresko, C.J. Maxwell, C.J.E Welsh, F. M. Cretella, P.H. Reno, and F. B. Daniel. 1999.
Nitroaromatic Munition Compounds: Environmental Effects and Screening Values. Rev Environ. Contam. Toxicol
161:1-156.
% 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 1I. 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’
. 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)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 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.

254  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 selentum 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

7 Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.

$ 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.

> 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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addressed in this study may warrant investigation in the RI. These issues will be addressed in the
. Work Plan for the RI.
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TABLE 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 45227 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 377471.7 769193.5 447.93 NA
0065-008 377464.0 769170.5 455.53 NA
0065-009 3774779 769167.2 453.92 NA

Sheet1 of 1
NA = Not Applicable
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TABLE 25-1A
. 1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY
. Result
Sample ID Constituent (mg/ke)
65-01 2-Methylnaphthalene 0.13)
Bis(2-Ethylhexyl)phthalate 0.14]
Dibenzofuran 0.11J
Phenanthrene 0.096]
Aluminum 7,700
Barium 72
Beryllium 0.5
Calcium 66,000
Chromium 12
Cobalt 6.6
Copper 7.8
Tron 14,000
Magnesium 5,800
Manganese 480
Mercury 0.04
Nickel 13
Potassium 1,200
Vanadium 23
Zinc 49
63-02 2-Methylnaphthalene 0.12)
Acenaphthylene 0.24)
Anthracene 0.17)
. Benzo[a)anthracene 0.75
Benzo[a]pyrene 0.62
Benzo[b]fluoranthene 1.1
Benzo[k]fluoranthene 0.35]
Carbazole 0.23)
Chrysene 1.2
Dibenzofuran 0.19)
Fluorene 0.32]
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 11
Tron 18,000
Lead 21
Magnesium 1,700
Manganese 970
Nickel 14
Potassium 1,200
Silver 1.3
Vanadium 27
. Sheet 1 of 2
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TABLE 25-1A
. 1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY
. Result
Sample ID Constituent (mg/kg)
65-02 Zinc 140
65-02 DUP | Benzo[alanthracene 0.24])
Benzo[blfluoranthene 0.25]
Chrysene 0.33J
Fluoranthene 0.59]
Phenanthrene 0.66J
Pyrene 0471
Aluminum 13,000
Barium 120
Beryllium 0.6
Calcium 3,500
Chromium 17
Cobalt 11
Copper 12
Tron 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
AUS-0065-003
AUS-0065-004
AUS-0065-005
AUS-0065-006
AUS-0065-007
AUS-0065-008
AUS-0065-009

Sheet 1 of 1
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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 1,100 ug/kg
2-Methylnaphthalene 9/12 45 ug/kg to 3,500 ug/kg
2-Methylphenol (0-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 1712 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 ug/kg to 4,700 ug/kg
Dibenzofuran 8/12 42 ug/kg to 3,100 ug/kg
Fluoranthene 11/12 42 ug/ke to 21,000 ug/kg
Fluorene 2/12 180 ug/kg to 5,100 ug/kg
Indeno(l1,2,3-¢c,d)Pyrene 512 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 V1 [27,900 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 1.1 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/kgto 11.6 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 1 of 2
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TABLE 25-3
., SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections Range of Detections
Magnesium 12/12 1,170 mg/kg to 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/kg 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 Ratio of I-Hax Ba(s::crf:nrlr;si;:l‘;’ A Hazard Quotient (H-Q) Ratio of Max Con-centr-ation
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region 9 Industrial Based on USEI,)A Region 9 | (or Max RL) to Mngl:stl?n t
Limit (RL) Max RL) to Soil PRG for Industrial Sc.n! PRG for Groundwater Criteria

Background (SOIL) Carcinogens Toxins (DAF-1)
Semivolatile Organic Cempounds
120-82-1 1,2,4-Trichlorobenzene 570 U UG/KG 7.48E-05 1.90E+0G
95-50-1 1,2-Dichlorobenzene 570 U UG/KG 1.72E-04 6.33E-01
541-73-1 1,3-Dichlorobenzene 570 U UG/KG 1.10E-02
106-46-7 1,4-Dichlorobenzene 570 U UG/KG 7.C1E-08 2.97E-04 5.7CE+00
95-95-4 2,4,5-Trichlorophenol 2900 u UG/KG 3.29E-05 2.90E-01
88-06-2 2,4,6-Trichlorophenol 570 u UG/KG 2.54E-09 7.13E+01
120-83-2 2,4-Dichlorophenol 570 U UG/KG 2.16E-04 1.14E+01
105-67-9 2,4-Dimiethylphenol 1100 UG/KG 6.24E-05 _
51-28-5 2,4-Dinitrophenol 2900 U UGKG 1.65E-03 2.90E+02
91-58-7 2-Chlerenaphthalene 570 U UG/KG 2.09E-05
95-57-8 2-Chlorophenol 570 U UG/KG 2.36E-03 2.85E+00
91-57-6 2-Methylnaphthalene 3500 J UG/KG 6.45E-05 1.75E-02
$5-48-7 2-Methylphenol 760 UG/KG 1.73E-05 9.50E-01
88-74-4 2-Nitroaniline 2900 U UG/KG 5.76E-02
88-75-5 2-Nitrophenol 570 u UG/KG 8.09E-05
91-94-1 3,3-Dichlorobenzidine 570 U UG/KG 1.04E-07 1.90E+03
99-09-2 3-Nitroaniline 2900 U UGKG 5.76E-02
534-52-1 4,6-Dinitro-2-methylphenol 2900 U UG/KG
101-55-3 4-Bromopheny! phenyl ether 570 U UG/KG
59-50-7 4-Chloro-3-methylphenol 570 U UG/KG 1.28E-05
106-47-8 4-Chloroaniline 1100 U UG/KG 3.12E-04 3.67E+01
7005-72-3 4-Chloropheny! phenyl ether 570 U UG/KG
106-44-5 4-Methylphenol 2600 J UG/KG 5.90E-04

ND = Not Detected  E = Qutside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect Page 1 of 10



TABLE 254
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0065

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Ratio of I.Vlax Ba(s:::‘;:lrl?sj:;lkf' A Hazard Quotient (H.Q) Ratio of Max Conf:entr:ation
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region 5 Industrial Based on.USEl.’A Region 3 | (or Max RL) to Mlgr.‘alu-m tof
Limit (RL) Max RL) to Soil PRG for Industrial Sc.nl PRG for Groundwater Criteria

Background (SOIL) Carcinogens Toxins (DAF-1)
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 UG/KG 1.33E-04 3.60E-02
120-12-7 Anthracene 5900 UG/KG 1.51E-05
56-55-3 B 110060 UGKG
50-32-8 B )p 12000 UG/KG
205-99-2 B 3) thene 11000 UG/KG 5.50E+0
191-24-2 Benzo(g,h,ijperylene 12000 UG/KG 2.21E-04 6.00E-02
207-08-9 B {1 9200 UG/KG 3.19E-07 GOE
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 Buty! benzyl phthalate 570 U UG/KG 3.24E-06 7.13E-04
86-74-8 Carbazolelaie 5600 UG/KG 4.54E-08 £
218-01-9 L 14000 UG/KG 4.85E-08
84-74-2 Di-n-butyl phtha.l.atc 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 I 4700 UG/KG 8REH0]
132-64-9 Dibenzofuran 3100 UG/KG 6.12E-04
84-66-2 Diethy! phthalate 570 u UG/KG 8.09E-07
131-11-3 Dimethy] phthalate 570 U UG/KG 6.47E-08
206-44-0 Fiuoranthene 21000 UG/KG 6.98E-04 1.05E-01

ND = Not Detected  E = Qutside of Range UJ = Estimated Nondetect
J=Estimated U= Nondetect Page 2 of 10



TABLE 254
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0065

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result o Ratio of !'Vlax Baf::f:ég;kp A Hazard Quotient (H.Q) Ratio of Max Con-centr:atim;]
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region 9 Industrial Based on-USEl.’A Region 9 | (or Max RL) to Mlgfatlon ‘
Limit (RL) Badl:;:;:ﬂl:ﬁ)(;) - Soil PRG for IndHStrla-I’-GS,;:sPRG for Ground;:t:l )Crlterla
Carcinogens
86-73-7 Fluorene 5100 UG/KG 1.54E-04 1.70E-G1
118-74-1 Hexachlorobenzene 510 u UG/KG 3.70E-07 8.09E-04 5.70E+00
87-68-3 Hexachlorobutadiene 570 U UG/KG 1.80E-08 3.24E-03 5.70E+00
77474 Hexachlorocyclopentadiene 570 u UGKG S.67E-05 2.85E-02
67-72-1 Hexachloroethane 570 U UGKG 3.24E-09 6.47E-04 2.85E+01
193-39-5 ) 9900 UG/KG R
78-59-1 Isophorone 570 u UG/KG 2.20E-10 3.24E-06
621-64-7 N-Nitroso-di-n-propylamine 570 U UG/KG 1.62E-06 2.85E+05
86-30-6 N-Nitrosodiphenylamine 570 U UG/KG 1.13E-09 9.50E+00
91-20-3 Naph ; ! : _ 4700 UG/KG 2.49E-62
87-86-5 Pentachlorophenol 2900 U UG/KG 2.61E-07 2.03E-04 2.90E+03
85-01-8 Phenanthrene 27000 UG/KG 4.98E-04 1.35E-01
108-95-2 Phenol 940 UG/KG 1.78E-06 1.88E-01
129-00-0 Pyrene 17000 UG/KG 3.14E-04 8.50E-02
Explosives
99-35-4 1,3,5-Trinitrobenzene 430 U UG/KG 1.63E-05
99-65-0 1,3-Dinitrobenzene 430 U UG/KG 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-Amino-4,6-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 = Cutside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect Page 3 of 10



TABLE 254

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0065

Max Result or Ratio of Mnx Ba(s::;to;rllj{sii; A Hazard Quotient (H.Q) Ratio of Max Con.centr.ation
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region 9 Industrial Based nn.USEPA Region 9 (or Max RL) to Mlg::atlon to
Limit (RL) BRI?;::“RHE)(;:) IL) Soil PRG for lndustn?;on?:.IsPRG for Ground(\;;::l )Crlteria
Carcinogens
9$-99-0 4-Nitrotoluene {PNT) 1700 UG/KG 8.37E-04
2691-41-0 HMX 860 U UG/KG 1.95E-05
98-95-3 Nitrobenzene 430 U UG/KG 3.76E-03
121-82-4 RDX 860 u UG/KG 3.84E-08 3.25E-04
479-45-8 Tetryl 1300 u UG/KG 1.48E-04
Metals
7429-90-5 Aluminum 12700 MG/KG 441E-01 7.57E-03
7440-36-0 Antimony 0.76 ] MG/KG %.16E-01 9.30E-04 2.53E+H00
7440-38-2 Arsenic 9.7 MG/KG 7.19E-01 3.56E-06 2.21E-02 9.70E+00
7440-39-3 Barium 164 MG/KG 3.41E-01 1.32E03 2.05E+00
7440-41-7 Beryllium 0.86 MG/KG 1.13E+00 3.84E-10 2.33E-04 2.87E-01
7440-42-8 Boron 1.7 J MG/KG 221E+00 1.48E-04
7440-43-9 1 1.3 MG/KG 6.84E+00 4.35E-10 1.60E-03
7440-70-2 Calcium 106000 MG/KG 4.25E+01
7440-47-3 Chromium 20.6 MG/KG 8.17E-01 4.59E-08 1.03E+01
7440-48-4 Cobalt 11.6 MG/KG 5.35E-01 9.46E-05
7440-50-8 Copper 334 MG/KG 2.96E+00 4.40E-04
7439-89-6 iron 19300 MG/KG 1.0GEH0C 3.15E-02
7439-92-1 Lead 212 MG/KG 9.06E+0C
7439-954 Magnesium 11100 MG/KG 7.15E+00
7439-96-5 Manganese 1140 MG/KG 3.13E-01 3.53E-02
7439-97-6 Me 0.48 MG/KG 8.00E+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



TABLE 254

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0065

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

. Cancer Risk . . .
Max Result or Ratio of I-Vlax Based on USEPA Hazard Quotient (H'Q) Ratio of Max Conf:entr‘atlorJ
\ . . Concentration (or . . 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 lor Groundwater Criteria
Background (SOIL) Carcinogens Toxins {DAF-1)
7782-49-2 Selenium 1.4 MG/KG 5.98E-01 1.37E-04 4.67E+H00
7440-224 Silver 1.7 U MG/KG 2.93EH00 1.66E-04 8.50E-01
7440-23-5 Sodium 143 MG/KG 8.41E-01
7440-28-0 Thallium 32 U MG/KG 7.80E+00 2.24E-G5
7440-62-2 Vanadium 379 MG/KG 8.03E-01 2.65E-03 1.26E-01
7440-66-6 Zinc 351 MG/KG 6.83E+00 5.73E-04 5.85E-01
Other Parameters
TOC TOC | 27900 |MGKG]  8.89E-01
ND =Not Detected  E = Outside of Range UJ = Estimated Nondetect
Page S5of 10

I = Estimated U = Nondetect



TABLE 25-4

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0065

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

s et it Ryt PR
CAS Number Chemical M;J;ﬁ:[;;r;‘i)ng Qualifier | Units Industrial/Commercial Soil| Construction Worker Soil S;:I Co)mponent of '
Ingestion Criteria Ingestion Criteria Groundwater Criteria

Semivelatile 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
541-73-1 1,3-Dichlorobenzene 570 U UG/KG

106-46-7 1,4-Dichlorobenzene 570 U UGKG 2.85E-01
95-95-4 2,4,5-Trichlerophenol 2900 U UG/KG 1.45E-05 1.45E-05 1.07E-02
88-06-2 2,4,6-Trichlorophenol 570 U UG/KG 1.10E-03 5.18E-05 2.85E+00
120-83-2 2,4-Dichlorophenol 570 U UG/KG 9.34E-05 9.34E-04 5.70E-01
105-67-9 ; thylphent 1100 UG/KG 2.68E-05 2.68E-05 1.22E-01
51-28-5 2,4-Dinitrophencl 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-Chlorophencl 570 U UG/KG 5.70E-05 5.70E-05 1.43E-01
91-57-6 2-Methylnaphthalene 3500 J UG/KG 5.74E-05 5.74E-05 8.33E-04
55-48-7 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 L§] 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 8] 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-methylphencl 570 U UG/KG

106-47-8 4-Chloroaniline 1100 U UG/KG 1.34E-04 1.34E-03 1.57E+0)
7005-72-3 4-Chlorophenyl phenyl ether 570 8] UG/KG

106-44-5 4-Methylphenol 2600 J UG/KG

ND = Not Detected E = Qutside 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

Max Result or Ratio of Max Concentration] Ratio of Max Concentration| Ratio of Max Concentration
CAS Number Chemical Max Reporting | Qualifier | Units lnd(:srt:iia?cl:lr;):::i;:oil C:::tx:::: \)vt:rﬁ: goil o Msaéchl;)n:?;:f:n?ocrhss l
Limit (RL) 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 850 UG/KG 7.08E-06 7.08E-06
208-96-8 Acenaphthylene 7200 UG/KG 1.18E-04 1.18E-04
120-12-7 5900 UG/KG 9.67E-06 9.67E-06
56-55-3 11000 UG/KG 6.47E-02
50-32-8 12000 UG/KG 7.06E-01
205-99-2 11000 UG/KG |. : 6.47E-02 _ 2. 20EH)C
191-24-2 12000 UG/KG 1.97E-04 1.97E-04 2.86E-03
207-08-9 9200 UG/KG 1.18E-01 5.41E-03 1.88E-01
111-91-1 570 U UG/KG
111444 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 UG/KG
117-81-7 bis{2-Ethylhexyl) phthalate (DEHP) 1400 UG/KG 3.41E-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 T : 5600 UG/KG 1.93E-02 9.03E-04 _ - 933E40
218-01-9 Qh i 14000 UGKG 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 _ v 4700 UG/KG 8EH00 2.76E-01 5E:
132-64-9 Dibenzofuran 3100 UG/KG
84-66-2 Diethyl phthalate 570 U UG/KG 5.70E-07 5.HE-07 1.21E-03
131-11-3 Dimethyl phthalate 570 U UG/KG
206-44- Fluoranthene 21000 UG/KG 2.56E-04 2.56E-04 4.88E-03

ND = Not Detected  E = Qutside 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

Max Result or Ratio of Max Concentration] Ratio of Max Concentration| Ratio of Max Concentration
CAS Rumber Chemical M;’;ﬂi:‘:;’;‘;“g Qualifier | Units In:i(::tll-\::ll’f‘Clill;l)t:::i;ASoil Co(:srtx::.::L \?Vt:ri:e:f :oil o Msl:ilkcl;)u:;:f::: ucrms ]
Ingestion Criteria Ingestion Criteria Groundwater Criteria

86-73-7 Flucrene 5100 UG/KG 6.22E-05 6.22E-05 9.11E-03
118-74-1 Hexachlorobenzene 570 U UG/KG 1.43E-01 7.31E-03 2.85E-01
87-68-3 Hexachlorobutadiene 570 U UG/KG

71474 Hexachlorocyclopentadiene 570 U UG/KG 4.07E-05 4.07E-05 1.43E-03
67-72-1 Hexachlcroethane 570 u UG/KG 2.85E-04 2.85E-04 1.14E+H)0
193-39-5 Indeno(l,2,3-c}ﬂ)pyren 9900 UG/KG 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 8] 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 Na i 4700 UG/KG 5.73E-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 27600 UG/KG 4.43E-04 4.43E-04 6.43E-03
108-95-2 Phenol 940 UG/KG 5.40E-07 7.83E-06 9.40E-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-Dinitrcbenzene 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/KG 6.79E-02 3.17E-03 8.14E+02
35572-78-2 2-Amino-4,6-Dinitrotoluene 860 U UGKG

88-72-2 2-Nitrotoluene {ONT) 860 U UG/KG

99-08-1 3-Nitrotoluene 860 u UG/KG

19406-51-0 4-Amine-2,6-Dinitrotoluene 860 U UG/KG

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

Page 8 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 Ratio of Max Concentration| Ratio of Max Concentration| Ratio of Max Concentration
CAS Number Chemical Mi’;ﬁ:‘g’{f}"g Qualifier | Units Ind(::trazrcﬁ)nit:g::oil Co(::trMuac;::nL v)vt;)rﬁ: :oil o B?&%L:;:;? fflass ]
Ingestion Criteria Ingestion Criteria Groundwater Criteria
99-99-0 4-Nitrotoluene (PNT) 1700 UG/KG
2691-41-0 HMX 860 U UG/KG
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
479-45-8 Tetryl 1300 U UGKG
Metals
7429-90-5 Aluminum 12700 MG/KG
7440-36-0 Antimeny 0.76 J MG/KG 9.27E-04 9.27E-03 1.52E-01
7440-38-2 Arsenic 9.7 MG/KG 3.23EH00 1.59E-01 3.46E-01
7440-39-3 Barfum 164 MG/KG 1.17E-03 1.17E-02 1.37E-01
7440-41-7 Beryllium 0.86 MG/KG 8.60E-01 2.97E-02 1.30E-01
7440-42-8 Boron 11.7 J MG/KG 6.50E-05 6.50E-04
7440-43-9 C 1.3 MG/KG 6.50E-04 6.50E-03 3.51E-01
7440-70-2 Calcium 106000 MG/KG
7440-47-3 Chromium 20.6 MG/KG 2.06E-03 5.02E-03 7.36E-01
7440-48-4 Cobalt 1.6 MG/KG 9.67E-05 9.67E-04
7440-50-8 Copper 334 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 5.30E-01 5.30E-01
7439-95-4 Magnesium 11100 MG/KG
7439-96-5 Manganese 1140 MG/KG L19E-02 1.19E-01
7439-97-6 M 0.48 MG/KG 7.87E-04 7.87E-03
7440-02-0 Nickel 14.1 MG/KG 3.44E-04 3 44E-03 1.86E-01
2023695 Potassium 1340 MG/KG

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

Page 9 of 10



TABLE 254
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0065

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

R rtiohngt R o AT
CAS Number Chemical M:)i(:i:?;f)ng Qualifier | Units Industrial/Commercial Soil | Construction Worker Soil Soil Component of
Ingestion Criteria Ingestion Criteria Groundwater Criteria

7782-49-2 Selenium 1.4 MG/KG 1.40E-04 1.40E-03 5.83E-01
7440-22-4 Silver 1.7 u MG/KG 1.70E-04 1.70E-03 1.13E+00
7440-23-5 Sodium 143 MG/KG

7440-28-0 Thallium 32 U MG/KG 2.00E-02 2.00E-02 1.33E+00
7440-62-2 Vanadium 379 MG/KG 2.71E-03 2.71E02 3.87E-02
7440-66-6 Zinc 351 MG/KG 5.75E-04 5.75E-03 9.75E-02
Other Parameters

TOC TOC 27900 | MGKG|

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

J = Estimated U = Nondetect

Page 10cf 10




TABLE 25-3
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 Ba:;c(g);:;nd Max Reporting | Qualifier | Units Hazard Quoticnt Potential
Limit (RL) (HQ) (SOIL) Bioaccumulator
Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 570 U UG/KG 2.85E-02
95-50-1 1,2-Dichlorobenzene 570 U UG/KG 1.93E-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
95-95-4 2,4,5-Trichlorophenol 2900 U UG/KG 7.25E-01
88-06-2 2,4,6-Trichlorophenol 570 9] UG/KG 5.70E-02
120-83-2 2,4-Dichlorophenol 570 U UG/KG 6.51E-03
105-67-9 4-Dimethylphenol. ' 1100 UGKG 0.
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:Methiyinaphthalene” . - 3500 ] UG/KG |} v
95-48-7 2 Methylphenol 760 UG/KG 1.88E-02
88-74-4 2-Nitroaniline 2900 u UG/KG 3.91E-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
. 99-09-2 3-Nitroaniline 2900 U |UGKa 9.18E-01
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-methylphenaol 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 J UG/KG 1.60E-02
100-01-6 4-Nitroaniline 2900 U UG/KG 1.32E-01
100-02-7 4-Nitrophenol 2900 U UG/KG 4.14E-01
83-32-9 Atenaphthene, ek et 850 UG/KG 1.25E-03
208-96-8 Acenaphthylene 7200 UG/KG 1.05E-02
120-127 \nthiracer e 5900 UG/KG 3.99E-03
§6-55-3 11000 UG/KG a1 |
50-32-8 12000 UG/KG 2.73E-03
205-99-2 11000 UG/KG 1.84E-01
191-24-2 12000 UG/KG 1.01E-01
207-089  [Benzo _ 9200 UG/KG 1.54E-01
111-91-1 bis(2-Chloroethoxy)methane 570 u UG/KG 1.88E+00
111444 bis(2-Chloroethyl) ether 570 9] UG/KG 2.41E-02
108-60-1 bis(2-Chloroisopropyl) ether 570 8] UG/KG
117-81-7  |bis(2:EthylhexyD) phthalate (DEHP). 1400 UG/KG | T
85-68-7 570 U UG/KG 2.39E+00
86-74-8 5600 UG/KG
218.01-9 14000 UG/KG
. 84-74-2 570 u UG/KG 2.85E-03

ND = Not Detected E = Qutside 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
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

) Background Max Result or . ) Direct Expos-ure Relalne(.i as

CAS Number Chemical (SOIL) Max R.eportlng Qualifier | Units | Hazard Quotient ) Potential
Limit (RL) (HQ) (SOIL) Bioaccumulator

117-84-0 570 u UG/KG 8.04E-04
53-70-3 4700 UG/KG 2.55E-01
132-64-9 Dibenizofuran i1 ; 3100 UG/KG
84-66-2 Diethyl phthalate 570 U UG/KG 5.70E-03
131-11-3 Dimethy! phthalate 570 8] UG/KG 2.85E-03
206-44-0 fii e L G ‘ 21000 UG/KG 1.72E-01
86-73-7 E ; o : 5100 UG/KG 1.70E-01
118-74-1 Hexachlorobenzene 570 ) UG/KG 5.70E-04
87-68-3 Hexachlorobutadiene 570 u UG/KG 1.43E+01
77-47-4 Hexachlorocyclopentadiene 570 U UG/KG 5.70E-02
67-72-1 Hexachloroethane 570 U UG/KG 9.56E-01
193-39-5 deno(l 3 e \ 9900 UG/KG 9.08E-02
78-59-1 570 U UG/KG 4.10E-03
621-64-7 N-Nitroso-di-n-propylamine 570 8] UG/KG 1.0SE+00
86-30-6 N-Nitrosodiphenylamine 570 U UG/KG 2.85E-02
91-20-3 Naphthalcne 4700 UG/KG 1.89E-02
87-86-5 Pentachlorophenol 2900 U UG/KG 4.83E-01
85-01-8 Eh e B 27000 UG/KG 5.91E-01
108-95-2 940 UG/KG 2.35E-02
129-00-0 17000 UG/KG 2.17E-01
Explosives
99-354 1,3,5-Trinitrobenzene 430 8) UG/KG 1.14E+00
99-65-0 1,3-Dinitrobenzene 430 8] 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 [0) 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 260 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
479-45-8 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 1.08E+00
7440-39-3 Bariurn 195 164 MG/KG 3.28E-01
7440-41-7 Beryllium : 0.76 0.86 MG/KG 8.60E-02
7440-42-8 | Bor 5.3 11.7 1 MG/KG 1

ND = Not Detected E = Qutside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 25-5
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0065

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

) Background Max Result or _ Direct Expos:lre Retaine(.l as
CAS Number Chemical (SOIL) Max Reporting | Qualifier | Units Hazard Quotient . Potential
Limit (RL) (HQ) (SOIL) Bioaccumulator
7440-43-9 Cadmium 0.19 1.3 MG/KG 4.48E-02
7440-70-2 Caleiurn 2497 106000 MG/KG
7440-47-3 Chromium 252 20.6 MG/KG 4.12E+H00
7440-48-4 Cobalt 21.7 11.6 MG/KG 5.80E-01
7440-50-8 _COppe:T 11.3 334 MG/KG|. {08E+0
7439-89-6 Iron 19306 19300 MG/KG 9.65E+01
7439-92-1 Lead 234 212 MG/KG 4.90E-01
7439954 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
7440-02-0 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 32 U MG/KG 3.20E+00
7440-62-2 Vanadium 47.2 37.9 MG/KG
7440-66-6  |Z 51.4 351 MG/KG
Other Parameters
TOC TOC 31393 27900 [ MGxa]

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 QU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil
Chemical COPC - COPC Crdomie COPC Ratiomale COPC Rationsic |
(yes/no) (yes/no) (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
1,1,2-Trichloroethane NA NA NA NA NA NA NA NA
1,1-Dichloroethane NA NA NA NA NA NA NA NA
1,1-Dichloroethene NA NA NA NA NA NA NA NA
1,2-Dichlorocthane (EDC) NA NA NA NA NA NA NA NA
1,2-Dichloroethene (total) NA NA NA NA NA NA NA NA
12-Dichloropropanc NA | NA NA T 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 TNA NA NA
Chloroform NA NA NA NA NA NA T NA NA
Chloromethane NA NA NA NA NA NA NA NA
¢is-1,2-Dichloroethene NA NA NA NA NA NA . NA NA
cis-1.3-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 T 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 T NA NA
Toluene NA NA NA NA NA NA NA NA
total Xylenes NA NA NA NA NA NA NA NA
rans-1,2-Dichloroethene 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
1,2-Dichlorobenzene NA NA NA NA B NA NA No A -
1,3-Dichlorobenzene NA NA NA NA NA NA No A
1,4-Dichlorobenzene NA NA NA NA NA NA Uncertainty B
2,4,5-Trichlorophenol NA NA NA NA NA NA | Mo A
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TABLE 25-6, AUS-0065
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB OQRCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil
Chemical COPC Retionate COPC Ratonale COPC Rationsic COPC Rationsle
(yes/no) (yes/no) (yes/no) (yes/no)
2,4,6-Trichlorophenol NA NA NA NA NA NA Uncertainty B
2,4-Dichlorophenol NA NA NA NA NA NA Uncertainty B
2.4-Dimethylphenol NA “NA NA T NA NA NA | E
2,4-Dinitrophenol NA NA "NA NA NA NA | Uncertainty B
2-Chloronaphthalene NA NA NA NA NA NA No A
2-Chlarophenol NA NA NA NA NA NA Uncertainty B
1-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-Nitroaniline NA NA NA NA NA NA No A
2-Nitrophenol NA NA NA NA NA NA No A
3 3"-Dichlorobenzidine NA T 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 cther ) 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 cther NA NA NA NA NAW NA No c
4-Methylphenol NA T NA NA " NA NA NA No F
4-Nitroaniline NA NA NA NA NA NA No A
4-Nitrophenol T w~a "NA NA | NA NA NA No A
Acenaphthene NA NA T NA NA NA NA No F
Acenaphthylenc NA NA NA " NA NA NA No F
Anthracene NA NA NA NA NA NA F ]
Benzo(a)anthracene NA- NA NA NA I\{A NA E
Benzo(a)pyrene NA NA NA ©NA NA NA E
Eenzo(b)ﬂuoranthenc ) NA NA NA NA NA NA E |
[Benzo(g.hyi)perylene NA NA NA NA NA NA F
Benzo(K)fluoranthene NA NA NA NA NA NA E
bis(2-Chloroethoxy)methane NA NA NA NA NA NA No c |
bis(2-Chloroethyl) ether NA NA NA | Na NA NA Uncertainty B
_b;s(Z-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 NA NA E |
Chrysene NA NA NA NA NA NA E
Di-n-buty! phthalate NA NA TNA NA NA NA A
Di-n-octyl phthalate NA NA NA | Na NA NA A
Dibenz(a,h)anthracene NA NA NA | NA NA NA E |
Dibenzofuran NA NA NA NA - NA NA No F
Dicthyl phthalate NA NA NA T NA NA NA No A
Dimethy! phthalate R NA T NA NA NA NA No A
Fluoranthene NA NA NA NA NA NA No F
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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 “T ""copc COPC COPC ]
(yes/no) Rationale (yes/no) Rationale (yes/no) Rationale (ves/no) Rationale

Fluotene 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 1 w~a NA NA NA NA - No A
Hexachloroethane NA NA NA NA NA NA | Uncertain B |
Indeno(1,2,3-c.d)pyrene NA NA NA NA | Na NA | == E |
lsophorone M NK 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 _ E
Pentachlorophenol NA NA NA NA NA NA Uncertainty _mﬁ‘_ a
Phenanthrene NA NA NA NA NA NA No F
Phenol T 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 i ‘NA NA NA NA NA NA “ —D o
Arsenic NA | NA NA NA NA NA D
Barium NA NA NA NA NA NA D |
Beryllium ' NA NA NA NA NA NA F
Boron NA NA | Na NA NA NA F
Cadmium NA | Na NA NA NA " NA E |
Calcium NA NA NA NA NA NA H
Chromium NA NA |  NA NA | Na NA D
Cobalt NA | Na NA NA NA | NA F
Copper ) B NA NA NA NA NA | NA
Cyanide, Total a T NA NA NA NA NA NA
ron - NA NA NA NA | Na NA
Lead ' R NA NA | NA NA NA
Magnesium NA NA NA NA NA NA
Manganese NA NA NA NA NA i NA
Mercury NA NA NA NA NA NA
Nickel NA NA NA NA | NA NA
Potassium NA NA NA NA NA NA
Selenium NA NA NA NA NA T NA
Silver ' ‘ NA NA NA NA NA NA Uncertainty B
Sodium NA NA NA TNA NA NA No H
Thallium NA NA NA NA "~ NA NA Uncertainty B
Vanadium NA NA T NA NA o NA NA No F
Zine NA NA NA NA NA NA No F
Explosives
1,3,5-Trinitrobenzene NA NA NA NA NA NA No A
1,3-Dinitrobenzene NA NA NA NA NA NA No
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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 Rationste coec | COPC Ratonate COPC Rationsle
(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 1 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 | NaA 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 1:]A NA . NA NA l\-I-A 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 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 nutricnt.
J - Chemical was classified as a COPC based on USEPA 1998 data but was not a COPC based on Sl data.
NA - Not Analyzed or not applicable.
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TABLE 25-7, AUS-0065

SUMMARY OF ECOLOGICAL COPEC EVALUATION

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

AUS OU PA/SI

Surface Water Sediment Sail

Chemical ((:y(e):;f:; Rationale (Cy(::;::(g Rationale fy(c)sl;::lg Rationale
Volatile Organic Compounds
1,1,1-Trichloroethane NA NA NA NA NA NA
1,1,2,2-Tetrachloroethane NA NA NA NA NA NA
1,1,2-Trichlorocthane NA NA NA NA NA NA
1,1-Dichloroethane B 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
1,2-Dichloroethene (total) NA NA | NA NA NA NA
1,2-Dichloropropane NA NA NA CNA NA NA
2-Butanone (MEK) NA NA NA NA NA NA
3-Hexanone NA NA NA NA NA NA
[4-Methyi-2-pentanone (MIBK) NA NA T NA NA NA NA
Acctone NA NA NA NA NA NA |
Benzene NA NA NA NA NA NA
Bromodichloromethane ) NA NA NA NA NA NA |
Bromoform NA NA NA NA NA NA
Bromomethane NA NA NA NA NA NA
Carbon disulfide B NA NA NA NA NA NA
Carbon tetrachloride NA NA NA CNA T NA NA
Chlorobenzene NA NA NA NA NA NA
Chloroethane ) NA " NA NA NA NA NA |
Chloroform T NA NA NA " NA NA NA
Chloromethane NA T NA NA NA NA NA
cis-1,2-Dichloroethene T NA NA NA NA NA NA
cis-1,3-Dichloropropene NA NA NA NA NA NA
Dibromochloromethane T ONA NA NA NA NA NA
Ethylbenzene 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
Tetrachloroethylene (PCE) ) NA NA NA NA NA NA
Toluene NA NA NA NA NA NA
total Xylenes NA TNA NA NA NA NA
trans-1,2-Dichloroethene “NA NA | NA NA NA NA
trans-1 ,3-Dichloropropene NA - NA NA NA NA NA
Trichloroethylene (TCE) - NA NA NA NA NA NA
Vinyl chloride NA NA NA NA NA NA |
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene NA NA NA NA No A
1,2-Dichlorobenzene NA NA NA NA No A
1,3-Dichlorobenzene NA NA NA NA No A
1,4-Dichlorobenzene NA NA NA NA No A i
2,4,5-Trichlorophenol NA NA NA o NA No A
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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 ?y(zsl; f‘g Rationale gg;ig Rationale g’(::;f(g Rationale

2,4,6-Trichlorophenol NA NA NA NA No A
2,4-Dichlorophenol NA NA NA NA A
2,4-Dimethylphenol NA NA NA NA E
2,4-Dinitrophenol NA NA NA NA A
2-Chloronaphthalene NA NA NA NA Uncertainty B
2-Chlorophenol ‘NA NA NA NA Uncertainty B
1-Methylnaphthalene NA NA NA NA NA NA
2-Methyinaphthalene NA NA NA NA = Yes E
2-Mcthylphenol NA NA NA NA No F |
2-Nitroaniling 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 Uncertainty B
4-Chlorophenyl pheny! ether NA NA NA . NA No c
4-Methylphenol NA NA NA NA No F
4-Nitroaniline NA NA NA NA No A
4-Nitrophenol NA NA NA NA A
Acenaphthene NA NA TNA NA E
Acenaphthylene NA NA NA NA F
Anthracene NA NA NA NA E
Benzo(a)anthracene NA NA NA NA E
Benzo(a)pyrene NA NA NA NA E
Benzo(b)fluoranthenc NA NA NA NA E |
Benzo(g,h,i)perylene NA NA NA NA E

| Benzo(k)fluoranthene NA NA " NA NA E —
bis(2-Chloroethoxy)methane NA NA NA NA B
bis(2-Chloroethyl) ether NA NA NA NA A
bis(2-Chloroisopropyl) ether NA NA NA NA C
bis(2-Ethylhexyl) phthalate NA NA NA NA E -
Butyl benzyl phthalate NA NA | NA NA B
Carbazole NA “NA NA NA E
Chrysene NA NA NA NA E |
Di-n-butyl phthalate NA NA NA NA A
Di-n-octyl phthalate NA NA NA NA A
Dibenz(a,h)anthracene NA NA NA NA E n
Dibenzofuran NA NA NA NA E
Diethyl phthalate  NA NA NA NA A
Dimethyl phthalate NA NA NA NA A
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 ((:y(z:;::g Rationale ?yg:;f(g Rationale fy(:;f‘g Rationale
Fluotene NA NA NA NA
Hexachlorobenzene NA NA NA NA A
Hexachlorobutadiene NA NA NA NA B
Hexachlorocyclopentadiene NA NA NA NA A
Hexachloroethane NA NA NA NA A
Indeno(l ,2,3;c,d)pyrene NA NA NA NA E
Isophorone . NA NA NA NA T A
N-Nitroso-di-n-propylamine NA NA NA NA Uncertainty B
N-Nitrosodiphenylaminc NA TNA 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 F
Pyrene NA NA NA NA E
Metals and Inorganics
Aluminum NA NA NA NA Uncertainty I
Antimony NA NA NA NA F
Arsenic NA NA NA NA
Barium NA NA NA NA
Beryllium NA NA NA NA
Boron NA NA NA NA
Cadmium NA NA NA NA
Calcium i NA NA NA NA
Chromium NA NA NA NA
Cobalt NA NA NA NA
Copper NA NA NA NA
Cyanide, Total NA NA NA NA
Iron ' NA NA NA NA
Lead NA NA NA NA
Magnesium NA NA NA NA
Manga;lcse NA NA NA NA
Mercury NA NA NA NA
Nickel NA NA NA NA
Potassium NA NA T NA NA
Selenium NA NA NA NA
Silver NA NA NA NA 3
Sodium NA NA NA NA Uncertainty G,l—i ]
Thallium NA NA NA NA Uncertainty B
Vanadium NA NA NA NA No F n
Zine NA NA NA NA Y E
Explosives
1,3,5-Trinitrobenzene NA NA NA NA Uncertainty B
1,3-Dinitrobenzene NA NA NA NA No A T
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CRAB ORCHARD NATIONAL WILDLIFE REFUGE

TABLE 25-7, AUS-0065
SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI

Surface Water Sediment Soil
Chemical g(::;f‘g Rationale ((:y(Zsl:::tg Rationale C(y‘::;fs Rationale
2,4,6-Trinitrotoluene (TNT) NA NA NA NA No - A
2,4-Dinitrotoluene T 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 Uncertainty G
e A A e - o "
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, Aluminum is a COPEC, otherwise it is not.
J - Chemical was classified as a COPEC based on USEPA 1998 data but was not a COPEC based on SI data.

NA - Not Analyzed or not applicable.

URS
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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 81

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
Benzo(b){luoranthene HE NA NA NA
Benzo(g,h,i)perylene E NA NA NA
Benzo(k)fluoranthene HE NA NA NA
bis(2-Ethylhexyl)phthalate (DEHP) E NA NA NA
Carbazole HE NA NA NA
Chrysene HE NA NA NA
Dibenz(a,h)anthracene HE NA NA NA
Dibenzofuran E NA NA NA
Fluoranthene E NA NA NA
Fluorene E NA NA NA
Indeno(1,2,3-c,d)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 H,E NA NA NA
Zinc 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

Page 1 of 1



34 a.m. WC—ST.LOUIS, MO

09/24/01 ® 08

ted

i

—

—AUS _QUNAUS-Q065FIG25~1.DWG Last ed

REPORT

O00\PA-S} '

E:LZ:ﬁZOOOO!Zﬁ

“ile

AUS-0065-002

Hnits | Resuit:

AUS-0065-005

Units

Result
G-&in

G-8in

Reference
Code

4—Methyipheno§

Sem wolaale Organlc Compounds

iSemivolatile Organie C

Acsnaphthylens

AUS-0085-001 | Units | Result: | Reference
| ¢-8in Code
Semivolatile Organic Compounds
Acenaphthylene | UGHKG 78}

Naphthaiene

AUS-0065-006 | Units | Result: | Reference
i g-Bin!  Code
Semivolatile Organic
UKG 1503

UGKG
UGKG
UGIKG
UGG

UGEKG

ves
EI_Explosi\es

[L,GfKGf

i‘A!E Explosives

Explosives
Al Expiosives UGKG] O
|
!
|
i
P R
AUS-0065-D08 | Units | Resuit: Reference | Result: - Reference SPNE-S S
¢-5ln  Code 38 Code
Semivolafile Organic Ccrﬂpcunds AUS-0065-008 | Units
200 ; O-6in |
ME| SEmtvoiatile Organlc camagunds
0] 40

gy

SCALE FEET

AUS—0065— FOUNDATIONS NORTHEAST

e e

Result: I Reference

Code

Result: | Raference
an Code

LEGEND
&  HAND AUGER LOCATION

+ USEPA 1998 SAMPLE LOCATION

&5 MOUNDS OF soIL

AUS-0065-007 Units | Result: ~ Reference

B 2-8n. Code
Semivalatile Organic Comp &

All SYOCs ; UGFKGE NE

Explgsives

All Exploshes | UGKG] no' T

"t.v#wy'«(}-—"o“‘
O WK
CoEtd ROS
S

Units

Reference
Code

Result:
G-&in

Reference | Result:
Code 48

45

KD

Screening R

AUS Back rd Soil EJTZ.

Lutle Grassy Background Sedimest UTL

Little Grassy Backgroumd Surface Water TITL

Fogical Drirect Pathway TRV - 3ol

Frclogicat Direct B Pathway TRY - Sediment

Eeological Direc Exposure Pathway TRY - Surface Water

IEPA General Use Surface Water Guality Aguatic Life Foxicity

Supeefimd Chemical Trata Matrix Kow values izl bi ]

USERA Resion I¥ Industrial Soil PRG -

Li3EPA Region IX Industrial Soif PR - noncancerous

USERA Region X Tay Water PRG - canterous

USERA Region [X Tap Water PR - ]

USFPA Region 55 Migration ko G d FRG (DaAfF=1)

LISEPA MOL, Drinking Water Standards

1EBA TAC0 Industrial Comsersial Soi] ingestion

IEPA TACS Constriclion Worker Soil

JERA TACQ Class I Soil Composent of G

JEPA Gestoral Lise Staface Water Qualiy Human Health

Resuit: | Refetence
0-6in;

Explosives
All Explesives

NOTES:

1.
MARCH 3@, 1989.

‘W—V

BASED MAP FROM SITE RECONNAISSANCE SKETCH,

2. DATA QUALIFIERS FOR ANALYTICAL RESULTS ARE

NOT INDICATED
QUALIFIERS.

REFER TO THE QCSR FOR DATA

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.

Naphthalene

PA/SI REPORT—AUS OU
CRAB ORCHARD NWR
MARION, ILLINQIS

PROJECT NO.
2320900826.00

Al Exploshes

[uena]

OF FORMER COC 1

DRN. By:djd 12/18/08
DSGN. BY:mam
CHKD. BY:mch /emw

in Soils

AUS~0865 Sample Locations and
Detections of Organic Compounds

FIG. NO.
25-1




File: E

54 a.m. WC—ST.LOUIS, MO

08/06/01 @ 11

ted

~-AUS QU\AUS-00B5FIG25~2.DWG Last ed

\2.320000026,00\PA—S| REPORT

L

@

48

S, S—

SCALE

FEET

AUS—0B065—FOUNDATIONS NORTHEAST OF FORMER COC-1

BeryHium

AUS-O065-002| Units | Result: | Reference -
0-6in Code AUS-0065-009| Unils | Resull: | Reference | Resull: | Reference
Metals {0-5in Code in Code Reference Heference Code
Aurminuen MGIKG|  11700) T TR R :4 L T s AUS-0065-007! Units | Result: | Reference AUS Backeround Soil GTL bl
~ Ix’ﬁ-ils nits Sult: eference LarTH sl -
Artimony MGIKG| 03 hs! . 9-8in| Code Eitthe Grasey Backsrotmd Sedument UTL 52
Arsenic MGKG| 87| hirehT 9:8ln] Sade Antimany e o2 92 Metals
. hading Metals Arsenic MGKS 58 ,h5,h7 6.2 b1.he.n7 Aduminsm MGIKG]| 10900 B Ltile Grassy Background Surface Water UT1, 3
AUS.0085.005] Units | Resit | R 4 MGG 12700 Barum MGG 791 120 N5 Antimony wMeKs] o Esologssal Direct Exposure Pathway TRV - Soil el
0-6in| Code frsenic MGIKG] 38 PURSHT)  iBewi MGKG: 086 I Arsenic MGIKG 70 RAESHT] | Feolosical Direst Exposre Pathiway SRV - Sedipers )
Meials Safum MGKG 118 hs MGKG: 117 53 &1 Barium MGIKG 116 bS] Jogicat Direct Exposue Pathway TR - Stoface Water -
n BeryHium MGIKG 43 i
Aduprinimm MGKG] 10800 \m G 5 ; 2 MGKG] 073 HE Beryifium MGKG; 043 IEPA General Use Surface Water Quality Aquatic Life Toxicity ot
Antimony MGKG]| 078 5| e - * Caicium MGG 8530 10600 o Boron MGG 22 1 | cumes fud Chernical e bt oo ealcs {nctentint b : X
- P H ; + - e Matrix Kaw i -5
Fra— MGIKG 54 1RGN Chromiuam i MGG 203 ethf Calciurn MGIKG 2320 & oG ey elhs 126 e Cator VoG en P ernic: aw values {potential biogooumulator) e
Barim WGIRG Chromium MGIKG 16.86: e1,h5 Cobalt WG 57 58 Chromiur MGIKG 145 Py USEPA Region [K Industrial Soi] PRG - cancerous Bl
Berafiom WMOIKG Cobalt MGIKG Copper MGIKG 306 FE) Cobalt MGIKG T4 USEPA Region IX Indugtrial Soii PRG - B
: MGG Capper MGIKG ron MGIKG | 19300 il 14800 el Copper MGKG| 13.2 &1 USEPA Region IX Tap Water PRG - gancerous w3
WG MGIKG Leat MGIKG 203 345 w1 fron MGG | 18500 el USERA Region IX Tap Water PRG - noncanceraus ad
NGIKG - ISEPA Reg ap
MGIKG aE Magnesium MGKG|) 1840 bif 2080 b1 Lead MGKG| 258 Gl USEPA Region IX Mizration to Groundwater PRG (DAF=-13 us
M i 3K 2090
i MGIKG MEKS el bl s bl Magnesium MG Bt USEPA MCL Drinking Water Standards e
NGIKG Mercury MGG 0029 eS| 0083 5] Manganese MGIKG an el . il o S It
MGIKG MGIKG Hickel MGIKG] 132 sl 414 73] Mercury MG/KG| 0052 &5 A TALO Inustrial Conmercial Soll Ingestion -
MGG MGHKE B . e T1ng [ 955 e Mickel HKG 15 b5 IETA TACD Construction Worser S el Ingestion hE
Lead MEKG MaiKG 1 NGIKG 253 S5l 047 e Potas s MGG | 1250 b1 IEEA TACO Class T Soit Compenent of Groundwater b
Magesium MGIKG MGKG| 086 e5.h5) NGIKG 76 533 " [Setenum MGIKG| 085 e5.h5| SEPA General Use Surface Water Quality Fupnan Health hig
Trr——— G MGKG]  55.7 - e Y 357 Sodium MGKG| 533
ARG T =7 MGIKG A 3{5_]-«5 3 233 ] 865 o Wanadizm MGG 26.4 LEGEND
Nickel MOIKG] 117 Other Parameters Anc MOKG) o7 5 “\“i_ —fZine MGIKG 78 51 LE i
Potassium WMGKSE 12501 &1 TOC TMGIKG| 279000
Fyp— MGG 14| eleshs T TREELINE \ B HAND AUGER LOCATION
Sodiurn MGKG] 494 I \
; RIS ",
Vanadm MGKG] 28 215"9/ DESRESSTON 5 y + USEPA 1998 SAMPLE LOCATION
: FOUNDATIC i
N 769250 899 MOUNDS OF SOIL
ALIS-0065-003 Unlis | Result: | Reference
9-6ln Code
Metais
Adumnioum MGIKG] 10100
Antimonsy MGKG[  0.28
Arsenic MGIKG 97| ef.nihSHT
Barum NGIKG 180

PROJECT NO.
2320000026.00

| =
. Calcium
T N I Chromium MGG 3.1 et hs
i |
| \\ l. Cobatt MGAG
i . L H
| . \ F~"' :\ i {opper | MGG
i \ (NS ron MGKS
AUS-0065.001 Units | Result: | Reference ™, ! Lead MGka
H i Magnesim MGG
! 6-6In| Code
Weiais . i Mmanese MEKG
Aluminum MG/KG| 10700 AUS-0065-008  Units | Result: Result: . R GIKG
Antimony MGKG| 033 h5 i 9-6in| Code 3n Code T v T Nickel [MGIKS
Assenic MGG 8] nthSh7 Metals AUS-0065-004 T | neswl: | Reterence } esulls | meterenes Fotassiim MGEIKG
Barium MGIKG| 164 hs|  IAluminum MGKG| 8830 6480. 9:8in| Code ; 4f Code Serenium MGG 05 o515
[peotium MOS0 iy MRS o o8 i Ao TMGKG] 7620 7640 [Sodtum MRS
Boron MGIKG 5.1 el frsenic MGKE L I 48 RLnShT Arsent TMGKG 56  hinG.n7 8.2 hinsAh7 g GO [ Vanadium
; Barium WMGKG 721 46 > - - ey
Calcium MGKG B420 b1 B Bam S RHGG] %) h5 1051 hS
[Coromium MGIKG| 206 e1.hg] Berylium MeKG]  om 0.32 I r-veprape, TMOKG] 637 TS e ey T
rpen Boron MGKG| 448 el 5 et 5 e o WOoLE
Calcium MGKG| 73700 p1| 106600 b1 < i 8 ¢ CREEX ROAD
Copper ! Bl Calcium TMGKG| 4080 bl 23900) bt N
i : ; [
o Chromium Mexe| 137 el A5 9.2; e1,h5 o . P BT Gire 148 pore NN
Lead Cobat MGG 45 8 | _|Cobatt MGKG 5.5 5.5
r——— Copper MGKG| 105 6.5 vl T o NCOTES:
Manganese o IMEKG| 15400 11209 b frort NMGKG] 12700 75000 el
e tead ‘MeKG| 171 135 Cond wamet T 195 1. BASED MAP FROM SITE RECONNAISSANCE SKETCH, MARCH 38, 199%.
Hicke Megnesium MGKG TF250 o1 11190, b1 — ~ MGG =30 3710 1
- Manganese MGG 433 1 295 1
Potassium Me:f“‘“ : o e ; o : MGG 54| e 79 e 2. DATA QUALIFIERS FOR ANALYTICAL RESULTS ARE NOT INDICATED.
: ury , MG/K: . . [
::’:"”m :zj":z 5;: et.e5h5, o s - - = Mercury MGKG|  0.045] o5l 0.046 o5 REFER TO THE QCSR FOR DATA QUALIFIERS.
um : MO : 5 Nicket MGKG 3.5 ns; 1.9 hs|
Potassium NGKG 925 1 azol b1 - ;
;&nadum l:gzz ::'f . e i = P CESE o1 bt 6w B PA/SI REPORT—AUS OU
ne 2 - ; IMGKG| 063 €505 ND
r—— MGHKG| 5.1 77 I T &4 e E?OOR %H %ﬁ% s
i - . .
MA
Zing MGKG| &2 bl 425 Pa— P BT 5% N, TLL IS
Zinc MGKG| 445 Y d9E

DRN. Bv:djd 12/18/08
DSGN. BY:mam
CHKD. BY:mch /cmw

in Soils

AUS—-8065 Sampie Locations ond
Detections of Inorganic Compounds

FIG. NO.
25-2




SECTIODNTWENTY-SIX AUS-0066 - 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-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
becaus? it is also COC-14, one of the COC sites investigated only for unexploded ordnance
(UXO0)'.

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).”
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.’ All twenty of these anomalies were investigated and

' Note 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).

? parsons Engineering Science, Tnc., October 1997, Engineering Evaluation and Cost Analysis, Final Report, Former
Llinois Ordnance Plant, Marion, Hlinois, Page 2-27.

? Parsons Engineering Science, Inc., 1997, Engineering Evaluation and Cost Analysis — Final Report., Former
lilinois Ordnance Plant - Marion, [llinois, Page 2-27.

lmsThis Final PA/SI 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. * 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 26-1A. The sample was analyzed for semi-volatile
organic compounds (SVOCs) and metals. No metals exceeded USEPA soil screening levels
(SSLs) and Refuge background values.’

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

AUS-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)® 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.

* Parsons Engineering Science, Inc., 1997, Engineering Evaluation and Cost Analysis — Final Report. Former

Illinois Ordnance Plant - Marion, Illinois, Page 2-31.

> See Table 1-11 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, Jllinois (Williamson County), prepared by URS Corporation.

‘msms Final PA/SI Report is identical to the “Drafi-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.
26.2.2.1.3 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.

mis 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.

mms 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%. 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
Ilinois General Use Surface Water Quality Criteria — Human Health.

26.3.2 Ecological Risk
26.3.21 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)’

. Environment Canada (1995)

. Talmage et al. (1999)°

. Efroymson et al. (1997a, 1997b)°
. CCME (1999)"

« MHSPE (1994)"

» 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.

® 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.

® 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.

' Efroymson, R.A., M.E. Will, G.W. Suter I1, and A.C. Wooten. 1997a. Toxicological Benchmarks for Screening
Contaminants of Potential Concern for Effects on Terrestrial Plants: 1997 Revision. Qak Ridge National
Laboratory, Qak Ridge, Tennessee. ES/ER/TM-85/R3.

Efroymson, R.A., M.E. Will, and G.W. Suter 1i. 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.

' Canadian Council of Ministers of the Environment, 1999. Canadian Environmental Quality Guidelines.

2 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.

URsThis Final PA/SI Report is identical to the “Draft-Final” Report issued in September 2001 . 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)" used a log Koy 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,y 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)'*
« USEPA (1996 — summarized by Ingersoll et al. 1996)"°

«  Ontario Ministry of the Environment and Energy (1995)"°

. NOAA (1999)"

. Ecotox (USEPA 1996)'®

. Longetal (1995)"

+ Equilibrium partitioning

» USEPA Region V Environmental Data Quality Levels (EDQLSs)

+ 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 15™ percentile and 50" percentile values in the effects
datasets, respectively. The Probable Effects Level (PEL) is the geometric mean of the 50™

" USEPA 1991. Assessment and Control of Bioconcentratable Contaminants in Surface Waters (Draft). US
Environmental Protection Agency Office of Research and Development, Washington, D.C.

" 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.

" 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.

' Ontario Ministry of Environment and Energy. 1995. Ontario’s Approach to Sediment Assessment and
Remediation. Second SETAC World Congress (16™ Annual Meeting). Vancouver, British Columbia, Canada.
'"NOAA. 1999. Screening quick Reference Tables. National Oceanic and Atmospheric Administration HAZMAT
Report 99-1, Seattle Washington.

'* 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.

* Long, ER., 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.

URS1his Final PA/SI Report is identical to the “Drafi-Final” Report issued in September 2001. 26-6
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percentile in the effects data set and the 85™ percentile in the no-effects data set, and the effects
range medium is the 50™ 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:

« lllinois water quality standards

. National Recommended Ambient Water Quality Criteria (USEPA 1999a)°

. EcoTox (USEPA 1996%")

. USEPA Region IV Freshwater Screening Values (1999b)%

» Maximum Acceptable Toxicant Concentrations (MATCs) or lowest observed effect
concentrations (LOECs) obtained from the USEPA Assessment Tools for the Evaluation of
Risk database (ASTER 2000)*

+ Other sources

The Iilinois 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

0 USEPA. 1999a. National Recommended Water Quality Criteria--Correction. Office of Water. EPA 822-Z-99-
001. April.

2l 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.

# USEPA. 1999b. Region IV Ecological Risk Assessment Bulletins — Supplement to RAGS. Available at
http://www.epa.gov/regiond/waste/oftecser/ecolbul.htm.

» ASTER. 2000. Assessment Tools for Evaluation of Risk Database. United States Environmental Protection
Agency, Office of Research and Development.
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quality criteria, and Tier I 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

mms Final PA/SI Report is identical to the “Draft-Final” Report issued in September 2001, 26-8




SECTIONTWENTY-SIX AUS-0066 - COC Area
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 1

NA = Not Applicable
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TABLE 26-1A
1998 USEPA SOIL SAMPLE ANALYTICAL RESULTS SUMMARY
. Result

Sample ID Constituent (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

URSn.is Final PA/SI Report is identical to the “Drafi-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 1

mm 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 11,500 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 1
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 26-4
SEDIMENT SAMPLE ANALYTICAL RESULTS SUMMARY
Constituent Number of Detections Range of Detections
Semivolatile Organic Compounds
2-Methylnaphthalene 2/4 210 ug/kg to 370 ug/kg
Benzo(a)Anthracene 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-ethylhexyl) 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-¢,d)Pyrene 1/4 76 ug/kg
Naphthalene 2/4 86 ug/kg to 170 ug/kg
Phenanthrene 2/4 110 ug/kg to 160 ug/kg
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/ke 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 1 of 2
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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

mrnis Final PA/SI Report is identical to the “Draft-Final” Report issued in September 2001,



SECTIONTWENTY-SIX AUS-0066 - COC Area

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 172 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 51.4 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.t029.1 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/1. 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
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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

Max Result or Ratio of l-\dax Ba(:::::r[IJ{SiSEkP A Hazard Quotient (H-Q) Ratio of Max Conf:entl:ntiol:]
CAS Number Chemical Max Reporting | Quatlifier | Units Concentration (or Region 9 Industrial Based on-USEl-’A Region 9 |(or Max RL) to Mlgl:atu.m t
Limit (RL) Max RL) to Soil PRG for Industrial Sliui PRG for Groundwater Criteria
Background (SOIL) Carcinogens Toxins (DAF-1)
Volatile Organic Compounds
71-55-6 1,1,1-Trichlorocthane 6 8) 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 3.00E+01
79-00-5 1,1,2-Trichloroethane 6 U UG/KG 3.16E-09 3.94E-05 6.67E+H00
75-34-3 1,1-Dichloroethane 6 U UG/KG 2.91E-06 6.00E-03
75-35-4 1,1-Dichloroethene 6 U UG/KG 5.05E-08 8.91E-05 2.00E+00
107-06-2 1,2-Dichloroethane (EDC) 6 6) UG/KG 7.85E-09 1.70E-04 6.00E+00
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 7.81E-09 2.82E-04 6.00E+G0
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-pentanone (MIBK) 12 U UG/KG 4.16E-06
67-64-1 Acetone 18 u UG/KG 2.89E-06 2.25E-02
71-43-2 Benzene 6 U UG/KG 4.10E-09 2.48E-04 3.00E+00
75-274 Bromodichloromethane 6 U UG/KG 2.55E-09 5.75E-06 2.00E-01
75-25-2 Bromoform 6 U UG/KG 1.92E-11 341E-G7 1.50E-01
74-33-9 Bromomethane 6 U UG/KG 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 Chiorobenzene 6 u UG/KG 1.11E-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 1.15E-08 4.66E-03 2.00E-01
74-87-3 Chloromethane 6 U UG/KG 2.25E-09
156-59-2 cis-1,2-Dichloroethene 6 u UG/KG 4.07E-05 3.00E-01

ND = Not Detected E = Qutside 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

Max Result or Ratio of I-Vlax B:::;:lr[l}bs';:kl' A Hazard Quotient (H-Q) Ratio of Max Conf:entr-aﬁm:J
CAS Number Chemiczl Max Reporting | Qualifier | Units Concentration {or Region 9 Industrial Based on.USEi.’A Region 9 |{or Max RL) to Mlg]:atu-m t
Limit (RL) B“]I::::::? (;l;) - Soil PRG for IndnstnaTlnS;;::sPRG for Ground;;t;l:l)Crlterla
Carcinogens

10061-01-5 cis-1,3-Dichloropropene u UG/KG 3.37E-08 1.36E-04

124-48-1 Dibromochloromethane U UG/KG 2.26E-09 3.77E-06 3.00E-01
100-41-4 Ethylbenzene 6 U UG/KG 1.00E-06 8.57E-03
75-09-2 Methylene chloride 15 U UG/KG 7.31E-10 1.53E-06 1.50E+01
110-54-3 N-Hexane 6 u UG/KG 1.49E-05

100-42-5 Styrene 6 U UG/KG 2.94E-07 3.00E-02
127-184 Tetrachioroethylene (PCE) 6 U UG/KG 3.21E-10 3.52E-06 2.00EH)0
108-88-3 Toluene 6 U UG/KG 3.02E-06 1.00E-02
1330-20-7 total Xylenes 6 U UGKG 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-1,3-Dichloropropene 6 8) UG/KG 3.37E-08 1.36E-04

79-01-6 Trichloroethylene (TCE) 6 U UG/KG 9.81E-10 7.59E-05 2.00E+H)0
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 430 3] UG/KG 5.64E-05 1.43E+00
95-50-1 1,2-Dichlorobenzene 430 U UG/KG 1.30E-04 4.78E-01
541-73-1 1,3-Dichlorobenzene 430 U UG/KG 8.31E-03

106-46-7 1,4-Dichlorobenzene 430 U UG/KG 5.29E-08 2.24E-04 4.30EH)0
95-95-4 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 L92E-09 5.38E+01
120-83-2 2,4-Dichlorophenol 430 U UG/KG 1.63E-04 8.60E+00
105-67-9 2,4-Dimethylphenol 430 U UG/KG 2.44E-05 1.08E+00
51-28-5 2,4-Dinitrophenol 2100 U UG/KG 1.19E-03 2.10E+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 0f 12



HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0066

TABLE 26-6

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Ratio of ?Asx Ba(s::::flrllj{si;kP A Hazard Quotient (H.Q) Ratio of Max Conf:entr.ation
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region % Industrial Based 'm_USEl,)A Region 9 | (or Max RL) to Mlgl:lt!l'lll k
Limit (RL) Bad(l\;::ul:;)(;oom) Soil PRG for Industrl:foir;:llsPRG for Groum:;:.;rl )Crltena
Carcinogens

95-57-8 2-Chlorophenol 430 U UG/KG 1.78E-03 2.15E+00
91-57-6 2-Methylnaphthalene 84 J UG/KG 1.55E-06 4.20E-04
95-48-7 2-Methylphenol 430 U UG/KG 9.76E-06 5.38E-01
88-74-4 2-Nitroaniline 2100 u UG/KG 4.17E-02
88-75-5 2-Nitrophenol 430 U UG/KG 6.10E-05
91-94-1 3,3-Dichlorobenzidine 430 U UG/KG 7.84E-08 1.43EH)3
99-09-2 3-Nitroaniline 2100 L8} UG/KG 4.17E-02
534-52-1 4,6-Dinitro-2-methylphenol 2100 u UG/KG
101-55-3 4-Bromophenyl phenyl ether 430 u UG/KG
59-50-7 4-Chloro-3-methylphenot 430 U UG/KG 9.76E-06
106-47-8 4-Chloroaniline 850 U UG/KG 2.41E-04 2.83E3+01
7005-72-3 4-Chiorophenyl phenyl ether 430 U UG/KG
106-44-5 4-Methytphenol 430 U UG/KG 9.76E-05
100-01-6 4-Nitroaniline 2100 U UG/KG 4.17E-02
100-02-7 4-Nitrophenol 2100 U UG/KG 2.98E-04
83-32-9 Acenaphthene 430 U UGKG 1.12E-05 1.43E-02
208-96-8 Acenaphthylene 430 U UGKG 7.93E-06 2.15E-03
120-12-7 Anthracene 430 U 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 1.49E-06 1.08E+00
205-99-2 Benzo(b)fluoranthene 430 u UG/KG 149E-07 2.15E+00

I 191-24-2 Benzo(g,h,i)perylene 430 U UG/KG 7.93E-06 2.15E-03
207-08-9 Benzo(k)ffuoranthene 430 U UG/KG 1.49E-08 2.15E-01
111-91-1 bis(2-Chloroethoxy)methane 430 U UGKG

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

Max Result or Ratio of l-\‘lax B::::rllj{si;; A Hazard Quotient (H'Q) Ratio of Max Cnnf:entr-atim:J
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region 9 Industrial Based on.USEE-'A Region 9 |{or Max RL) to Mlg!:mon v
Limit (RL) B“]l:;::::?(;; . Soil PRG for IndnstnaTlosxc;::sPRG for Ground(vl;aAt;r.'l )Cnteria
Carcinogens

111-44-4 bis(2-Chloroethyl) ether 430 U UG/KG 6.94E-07 2.15E+04
108-60-1 bis{2-Chloroisopropy]) ether 430 3] UG/KG 5.32E-08 1.01E-04

117-81-7 bis(2-Ethythexyl) phthatate (DEHP) 50 J UG/KG 2.84E-10 2.84E-06

85-68-7 Buty] berzyl phthalate 430 U UG/KG 2.44E-06 5.38E-04
86-74-8 Carbazole 430 U UG/KG 3.49E-09 1.43E+01
218019 Chrysene 430 U UG/KG 1.49E-09 5.38E-02
84-74-2 Di-n-buty} 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 Dibenz{a,h)anthracene 430 U UG/KG 1.49E-06 5.38E+00
132-64-9 Dibenzofuran 430 U UG/KG 8.49E-05

84-66-2 Diethyl phthalate 430 U UG/KG 6.10E-07

131-11-3 Dimethyl phthalate 430 U UG/KG 4.83E-08

206-44-0 Fluoranthene 430 U UG/KG 1.43E-05 2.15E-03
86-73-7 Fluorene 430 U UG/KG 1.30E-05 1.43E-02
118-74-1 Hexachlerobenzene 430 U UG/KG 2.79E-07 6.10E-04 4.30E+00
87-68-3 Hexachlorcbutadiene 430 U UG/KG 1.36E-08- 2.44E-03 4.30E+00
77-47-4 Hexachlorocyclopentadiene 430 3) UG/KG 7.29E05 2.15E-02
67-72-1 Hexachloroethane 430 U UG/KG 2.44E-09 4.88E-04 2.15E+H01
193-39-5 Indeno(1,2,3-c,d)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 1.43EH01
621-64-7 N-Nitroso-di-n-propylamine 430 uJ UG/KG 1.22E-06 2.15E+05
86-30-6 N-Nitrosodiphenylamine 430 U UG/KG 8.54E-10 717EH0
91-20-3 Naphthalene 430 3] UG/KG 2.28E-03 1.08E-01
87-86-5 Pentachlorophencl 2100 U UG/KG 1.89E-07 1.47E-04 2.10E+03

ND = Not Detected  E = Qutside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE !6—6

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Ratio of I-Vlax Bl-(::::::}:-;kp A Hazard Quotient (H.Q) Ratio of Max Confentnﬁo‘?J
CAS Number Chemical Max Reporting | Qualifier Units Concentration (or Region 9 Industrial Based nn-USEI-’A Region 9 | (or Max RL) to Mlgl:aﬂ?n
Limit (RL) B,c:;:nl,{,? (;(:) L Soil PRG for Indu“"?:osx(:::RG for Ground(;;s;;n:l;?ntena
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
129-006-0 Pyrene 430 U UG/KG 7.93E06 2.15E-03
Explosives
99-35-4 1,3,5-Trinitrobenzene 320 U UG/KG 1.21E-05
99-65-0 1,3-Dinitrobenzene 320 U UG/KG 3.63E-03
118-96-7 2,4,6-Trinitrotoluene (TNT) 640 U UG/KG 7.78E-09 1.45E-03
12i-14-2 2,4-Dinitrotoluene 320 U UG/KG 1.82E-04 8.00E+03
606-20-2 2,6-Dinitrotoluene 620 U UG/KG 7.04E-04 2.07EH4
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 3.15E-04
19406-51-0 4-Amino-2,6-Dinitrotoluene 640 U UG/KG
$9-99-0 4-Nitroteluene (PNT) 640 u UG/KG 3.15E-04
2691-41-0 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 2.85E-08 2.42E-04
479-45-8 Tetryl 960 uJ UG/KG 1.09E-04
Metals
7429-90-5 Aluminum 14400 MG/KG 5.00E-01 8.59E-03
T7440-36-0 Antimony 0.76 U MG/KG 9.16E-01 9.30E-04 2.53E+00
T440-38-2 Arsenic 6.9 MG/KG 5.11E-01 2.53B-06 1.57E-02 6.90E+00
7440-39-3 Barium 132 MG/KG 6.77E-01 1.06E-03 1.65EH)0
7440-41-7 Beryllium 0.67 MG/KG 8.82E-01 2.99E-10 1.B1E-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

Max Result or Ratio of l-Vlax BaE:::I::lr[l;Sj:(P A Hazard Quotient (H'Q) Ratio of Max Con-centratioTJ
CAS Number Chemical Mazx Reperting | Qualifier | Units quneeutratmn for Region 9 Industrial Based on-USEPA Region 3 | (or Max RL) to Mlg':aﬁ?n b
Limit (RL) Ba,:]:::ul:? (;:) - Soil PRG for IndustnaTl OS;;LISPRG for Ground(v];a;;il)Cntena
Carcinogens
T440-42-8 13 U MG/KG 2.45E+00 1.64E-04
7440-43-9 0.59 J MG/KG 3.11EH0 1.97E-10 7.28E-04
7440-70-2 799 MG/KG 3.20E-01
7440-47-3 Chromium 20.7 MG/KG 8.21E-01 4.62E-08 1.04E+01
7440-48-4 Cobalt 228 MG/KG 1.05E+00 1.86E-04
7440-50-8 Copper 113 MG/KG 1.00E+00 1.49E-04
7439-89-6 Iron 21800 MG/XG 1L.13E+H0 3.56E-02
7439-92-1 Lead 26.1 MG/KG 1.12E+00
7439954 Magnesium 1970 MG/KG 1.27E+00
7439-96-5 Manganese 1700 MG/KG 4.67E-01 5.27E-02
7439-97-6 Mercury 0.038 J MG/KG 6.33E-01
7440-02-0 Nickel 17.3 MG/KG 9.15E-01 4.23E-04 247EH0
2023695 Potassium 818 MG/KG 1.31EH)0
7782-49-2 Selenium 0.52 J MG/KG 2.22E01 5.09E-05 1.73E+HX0
7440-22-4 Silver 1.3 U MG/KG 2.24EH00 1.27E-04 6.50E-0t
7440-23-5 Sodium 52.8 J MG/KG 3.11E01
7440-28-0 Thallium 0.57 I MGG 1.39EH)) 3.98E-06
7440-62-2 Vanadium 332 MG/KG 7.03E-01 2.328-03 1.11E-01
7440-66-6 Zinc 56.7 MG/KG 1.10EHW 9.26E-05 9.45E-02
ND = Not Detected  E = Qutside of Range UJ = Estimated Nondetect
J =Estimated U=Nondetect
Page 6 0of 12



TABLE 26-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

o e e e
CAS Number Chemical M::;:lz;:i)ng Qualifier { Units IndustrialfCommercial Soft| Construction Worker Soil Soil Component of
Ingestion Criteria Ingestion Criteria Groundwater Criteria

Volatile Organic Compounds

71-55-6 1,1,i-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 7.32E07 7.32E-07 3.00E-01
75-34-3 1,1-Dichloroethane 6 U UG/KG 3.00E-08 3.00E-08 2.61E-04
75-354 1,1-Dichlorocthene 6 U UG/KG 3.33E07 3.33E06 1.00E-01
167-06-2 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 t,2-Dichlaropropane 6 U UG/KG 7.14E-05 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 UG/KG

67-64-1 Acetone 18 u UG/KG 9.00E-08 9.00E-08 1.13E-03
71-43-2 Benzene 6 U UG/KG 3.00E-05 1.40E-06 2.00E-01
75-27-4 Bromodichloromethane 6 u UG/KG 6.52E-05 3.00E-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 6.00E-06 3.00E-02
75-15-0 Carbon disulfide 6 U UG/KG 3.00E-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 6.00E-03
75-00-3 Chloroethane 6 U UG/KG

67-66-3 Chloroform: 6 U UG/KG 6.38E-06 3.00E-06 1.00E-02
74-87-3 Chloromethane 6 U UG/KG

156-59-2 cis-1,2-Dichloroethene 6 U UG/KG 3.00E-07 3.00E-07 1.50E-02

ND = Not Detected E = Quiside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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TABLE 26-6

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0066

Max Result or Ratio of Max Concentration| Ratio of Max Concentration{ Ratio of Max Concentration
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 1.50E-02
100-41-4 Ethylbenzene 6 U UG/KG 3.00E-08 3.00E-07 4.62E-04
75-09-2 Methylene chloride 15 u UGKG 1.97E-05 1.25E-06 7.50E-01
110-54-3 N-Hexane 6 u UG/KG

100-42-5 Styrene 6 1) 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
168-83-3 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-1,2-Dichloroethene 6 U UGKG 1.46E-07 1.46E-07 8.57E-03
10061-02-6 trans-1,3-Dichlcropropene 6 U UG/KG

79-01-6 Trichloroethylene {TCE} 6 U UG/KG 1.15E-05 5.00E-06 1.00E-01
75-01-4 Vinyl chloride 6 3] UG/KG 2.00E-03 9.23E-05 6.00E-01
Semivelatile 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-Dichlorobenzene 430 U UG/KG 2.39E-06 2.39E-05 2.53E-02
541-73-1 1,3-Dichlorobenzene 430 U UGKG

106-46-7 1,4-Dichlorobenzene 430 U UG/KG 2,15E-01
95-95-4 2,4,5-Trichlorophenc! 2100 U UG/KG 1.05E-05 1.05E-05 7.78E-03
88-06-2 2,4,6-Trichlorophencl 430 U UGKG 8.27E-04 3.91E-05 2.15E+)0
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/KG 1.05E-05 1.05E-05 4.78E-02
51-28-5 2,4-Dinitrophenol 2100 U UG/KG 5.12E-04 5.12E-03 1.05E+01
91-58-7 2-Chioronaphthalene 430 U UG/KG

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

Max Result or Ratio of Max Concentration| Ratio of Max Concentration| Ratio of Max Concentration
Ingestion Criteria Ingestion Criteria Groundwater Criteria
95-57-8 2-Chlorophenol 430 U UG/KG 4.30E-05 4.30E-05 1.08E-01
91-57-6 2-Methylnaphthalene 84 J UG/KG 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
88-74-4 2-Nitroaniline 2100 U UG/KG
88-75-5 2-Nitrophenol 430 U UG/KG
91-94-1 3,3"-Dichlorobenzidine 430 U UG/KG 3.31E-02 1.54E-03 6.14E+31
99-09-2 3-Nitroaniline 2100 U UG/KG
534-52-1 4,6-Dinitro-2-methylphenol 2100 U UG/KG
101-55-3 4-Bromophenyl phenyl ether 430 u UG/KG
59-50-7 4-Chloro-3-methylphenol 430 U UG/KG
106-47-8 4-Chloroaniline 850 U UG/KG 1.04E-04 1.04E-03 1.21E+H00
7005-72-3 4-Chlorophenyl phenyl ether 430 U UG/KG
106-44-5 4-Methylphenol 430 U UG/KG
100-01-6 4-Nitroantline 2100 U UG/KG
100-02-7 4-Nitrophenol 2100 U UG/KG
83-32-9 Acenaphthene 430 U UG/KG 3.58E-06 3.58E-06 7.54E-04
208-96-8 Acenaphthylene 430 LU} UG/KG 7.05E-06 7.05E-06 1.02E-04
120-12-7  Anthracene 430 U UG/KG 7.05E-07 7.05E07 3.58E-05
56-55-3 Benzo(a)anthracene 430 U UG/KG 5.38E-02 2.53E-03 2.15E-01
50-32-8 Benzo(a)pyrene 430 U UG/KG 5.38E-01 2.53E-02 5.38E-02
205-99-2 Benzo(b)fluoranthene 430 U UG/KG 5.38E-02 2.53E-03 8.60E-02
191-24-2 Benzo{g,h,i)perylene 430 U UG/KG 7.05E-06 7.05E06 1.02E-04
207-08-9 Benzo(k)fluoranthene 430 U UG/KG 5.51E-03 2.53E-04 8.78E-03
111-91-1 bis(2-Chloroethoxy)methane 430 U UGKG

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

e i R P
CAS Number Chemical M;?"l;:m;ng Qualifier | Units Industrial/Commercial Soil| Construction Worker Soil Soil Compenent of
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
108-60-1 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 benzyt phthalate 430 U UGKG 1.05E-06 1.05E-06 4.62E-04
86-74-8 Carbazole 430 U UG/KG 1.48E-03 6.94E-05 7.17E-01
218-01-9 Chrysene 430 U UG/KG 5.51E-04 2.53E-05 2.69E-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 1.05E-04 4.30E-05
53-70-3 Dibenz(a,h)anthracene 430 U UG/KG 5.38E-0t 2.53B-02 2.15E-01
132-64-9 Dibenzofuran 430 U UG/KG

84-66-2 Diethyl phthalate 430 U UG/KG 4.30E07 4.30E-07 9.15E-04
131-11-3 Dimethyl phthalate 430 U UG/KG

206-44-0 Fluoranthene 430 u UG/KG 5.24E-06 5.24E-06 1.00E-04
86-73-7 Fluorene 430 U UGKG 5.24E-06 5.24E-06 7.68E-04
118-74-1 Hexachlorobenzene 430 U UG/KG 1.08E-01 5.51E-03 2.15E-01
87-68-3 jHexachlorobutadiene 430 8) UG/KG

77-47-4 Hexachlorocyclopentadiene 430 U UG/KG 3.07E-05 3.07E405 1.08E-03
67-72-1 Hexachloroethane 430 4] UG/KG 2.15E-04 2.15E-04 8.60E-01
193-39-5 Indeno(1,2,3-c.d)pyrene 430 U UG/KG 5.38E-02 2.53E-03 3.07E-02
78-59-1 Iscphorone 430 u UG/KG 1.05E-06 1.05E-06 5.38E-02
621-64-7 N-Nitroso-di-n-propylamine 430 u UG/KG 5.38E-01 2.39E-02 8.60E+03
86-30-6 N-Nitrosodiphenylamine 430 u UG/KG 3.58E-04 1.72E-05 4.30E-01
91-20-3 Naphthalene 430 u UG/KG 5.24E-06 5.24E-05 5.12E-03
87-86-5 Pentacklorophenol 2100 u UG/KG 8.75E-02 4.04E-03 7.00E+01

ND = Not Detected E = Qutside 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

Max Result or Ratio o;l Max ConcenEtra'ﬁon Ratio of Max Concentration| Ratio of Max Concentration
CAS Number Chemis Max Reporing | Quatfer | Uit |1 icomertr S| Constrcson Worker Sl | Sl Companentat
Ingestion Criteria Ingestion Criteria Groundwater Criteria
85-01-8 Phenanthrene 49 J UG/KG 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-G6 1.02E-04
Explosives
99-35-4 1,3,5-Trinitrobenzene 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 3.81E02 1.78E-03 4.00E+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 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
2691410 HMX 640 U UG/KG
98-95-3 Nitrobenzene 320 U UG/KG 3.20E-04 3.20E-04 3.20EH00
121-824 RDX 640 U UG/KG
479-45-8 Tetryl 960 uJ UGKG
Metals
7429-90-5 Aluminum 14400 MG/KG
7440-36-0 Antimeny .76 u MG/KG 9.27E-04 9.27E-03 1.52E-01
7440-38-2 Arsenic 6.9 MG/KG 2.30E+00 1.13E-1 2.46E-01
7440-39-3 Barium 132 MG/KG 9.43E-04 9.43E-03 1.10E-01
7440-41-7 Beryllium 0.67 MG/KG 6.70E-01 2.31E-02 1.02E-01

ND = Not Detected E = QOutside 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

Max Result or Ratio of Max Concentration| Ratio of Max Concentration| Ratio of Max Concentration
CAS Number Chemical Max Reportig | Qualier | US| 10 Commerca Sl | Conirocion Worker Sl | Sl Carponsntaf |
Ingestion Criteria Ingestion Criteria Groundwater Criteria

T440-42-3 13 U MG/KG 7.22E-05 7.22E04

7440-43-9 o i 0.59 I MG/KG 2.95B-04 2.95E-03 1.59E-01
7440-70-2 799 MG/KG

7440-47-3 Chromium 20.7 MG/KG 2.07E-03 5.05E-03 7.39E-01
7440-48-4 Cobalt 228 MG/KG F.90E-04 1.90E-03

7440-50-8 Copper 113 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 6.53E-02 6.53E-02

7439-95-4 Magnesium 1970 MG/KG

7439-96-5 Manganese 1700 MG/KG 1.77E-02 1.77E-01

7439-97-6 Mercury 0.033 ] MG/KG 6.23E-05 6.23E-04 2.53E-01
7440-02-0 Nickel 17.3 MG/KG 4.22E-04 4.22E-03 2.28E-01

2023695 Potassium 818 MG/KG

7782-49-2 Selenium 0.52 J MG/KG 5.20E-05 5.20E-04 2.17E-01
7440-22-4 Silver L3 u MG/KG 1.30E-04 1.30E-03 8.67E-01

7440-23-5 Sodium 52.8 J MG/KG

7440-28-0 Thallium 0.57 J MG/KG 3.56E-03 3.56E-03 2.38E-01
7440-62-2 Vanadium 332 MG/KG 2.37E-03 2.37E02 3.39E-02
7440-66-6 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 12 of 12



TABLE 26-7

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Resuit or Cuﬁ:f;::t?:;x(or Baf:; ::Illhs-:ikl'A Hazard Quotient (H_Q) Ratio of Max Con.c entl:atio:J
CAS Number Chemical Max Reporting | Qualifier | Units Max RL) to Region 9 Industrial Based on USE!_,A Region 9 | (or Max RL) to Mlg::atmn
Limit (RL) Background Soil PRG for lndustri::oitl:::llsl’RG for Ground(;::;n:l;zrlteria
(SEDIMENT) Carcinogens
Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 640 u UG/KG 8.40E-05 2.13EH0
95-50-1 1,2-Dichlorobenzene 640 U UG/KG 1.93E04 7.11E-01
541-73-1 1,3-Dichlorobenzene 640 U UG/KG 1.24E-02
106-46-7 1,4-Dichlorobenzene 640 U UG/KG 7.87E-08 3.33E-04 6.40E+H00
95-95-4 2,4,5-Trichlorophenol 3200 u UG/KG 3.63E-05 3.20E-01
88-06-2 2,4,6-Trichlorophenol 640 U UG/KG 2.85E-09 8.00E+01
120-83-2 2,4-Dichlorophenol 640 U UG/KG 242E-04 1.28E+01
105-67-9 2,4-Dimethylphenol 640 u UG/KG 3.63E-05 1.60E+00
51-28-5 2,4-Dinitrophenol 3200 u UG/KG 1.82E-03 3.20E+02
91-58-7 2-Chloronaphthalene 640 U UG/KG 2.35B-05
95-57-8 2-Chlorophenol 640 U UG/KG 2.65E-03 3.20EH00
91-57-6 2-Methyinaphthalene 370 J UG/KG 6.82E-06 1.85E-03
95-48-7 2-Methylphenol 640 U UG/KG 1.45E-05 8.00E-01
88-74-4 2-Nitroaniline 3200 u UG/KG 6.36E-02
88-75-5 2-Nitrophenol 640 u UG/KG 9.08E-05
91-94-1 3,3-Dichlorobenzidine 640 U UG/KG L.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-Bromopheny! phenyl ether 640 U UG/KG
59-50-7 4-Chloro-3-methylphencl 640 U UG/KG 1.45E-05
106-47-8 4-Chloroaniline 1300 u UG/KG 3.69E-04 4.33E+H01
7005-72-3 4-Chlorophenyl phenyl ether 640 8) UG/KG
106-44-5 4-Methylphenol 640 U UGG 1.45E-04

ND = Not Detected E = Qutside of Range UJ = Estimated Nondetect
J=Estimated U = Nondetect
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TABLE 26-7

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

Ratio of Max Cancer Risk
| Max Result or Concentration (or Based on USEPA B::::'::g;;::;“;g?; 0 (l::t:;:: g’; tf';::::;:ﬁ?]
CAS Number Chemical Max R.eporting Qualifier | Units Max RL) to Regiofm 9 Industrial Industrial Soil PRG for Groundwater Criteria
Limit (RL} Background Soil l:RG for Toxins (DAF-1)
(SEDIMENT) Carcinogens
100-01-6 4-Nitroaniline 3200 8 UG/KG 6.36E-02
100-02-7 4-Nitrophenol 3200 U UG/KG 4.54E-04
83-32-9 Acenaphthene 640 U UG/KG 1.67E-05 2.13E-02
208-96-8 Acenaphthylene 640 U UG/KG 1.18E-05 3.20E-03
120-12-7 Anthracene 640 U UG/KG 1.64E-06
56-55-3 : i) 160 1 UG/KKG 5.54E-08
50-32-8 140 J UG/KG 4.85E-07
205-99-2 3 anth 220 J UG/KG 7.62E-08
191242 Benzo(gh,ijperylene 7 7 UGKG 131606
207-08-9 Benzo(k)fiuoranthene 73 ¥ UG/KG 2.53E-09
111-9t-1 bis(2-Chloroethoxy)methane 640 U UG/KG
111-44-4 bis(2-Chloroethyl} ether 640 U UG/KG 1.03E-06 3.20E+04
108-60-1 bis(2-Chloroisopropyl) ether 640 3} UG/KG 7.92E-08 1.51E-04
117-81-7 bis(2-Ethylhexyi) 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 2.13E+01
218-01-9 Chrysene 180 J UG/KG 6.24E-10 2.25E-02
84-74-2 Di-n-butyl phthalate 640 U UG/KG 7.27E06 2.13E-03
117-84-0 Di-n-octy] phthalate 640 U UG/KG 3.63E05 6.40E-05
53-70-3 Dibenz(a,hlanthracene 640 U UG/KG 2.22E-06 8.00EHY
132-64-9 Dibenzofuran 76 ¥ 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 7.27E-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 26-7

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Col:i‘c:rt::t?::x(or Ba(s::;:irll}{SiSEkPA Hazard Quotient (H_Q) Ratio of Max Concentl:ntiol:J
CAS Number Chemical Max Reporting | Qualifier | Units Max RL) to Region 9 Industrial Based on USEPA Region 9 | (or Max RL) to Migz:atu.m E
Limit (RL) Background Soil PRG for Industri;!osxl;:llsPRG for Grnund;;t;}_‘l)Cnterlz
(SEDIMENT} Carcinogens
86-73-7 Fluorene 640 U UGKG 1.93E-05 2.13B-02
118-74-1 Hexachlorobenzene 640 U UG/KG 4.15E07 9.08E-04 6.40E+00
87-68-3 Hexachlorobutadiene 640 U UG/KG 2.02E-08 3.63E-03 6.40E+00
77-47-4 Hexachlorocyclopentadiene 640 u UG/KG 1.09E-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 J UGKG 2.63E-08 1.09E-01
78-59-1 Isophorone 640 U UG/KG 2.46E-10 3.63E-06 2.13E+01
621-64-7 N-Nitroso-di-n-propylamine 640 us UG/KG 1.82E06 3.20EH0S
86-30-6 N-Nitrosodiphenylamine 640 U UG/KG 1.27E-09 1.07E+01
91-20-3 Naphthalene 170 J UG/KG 9.02E-04 4.25E-02
87-86-5 Pentachtorophenol 3200 u UG/KG 2.89E-07 2.24E-04 3.20E+03
85-01-8 Phenanthrene 160 J UG/KG 2.95E-06 8.00E-04
108-95-2 Phenol 640 U UG/KG 1.21E-06 1.28E-01
129-00-0 Pyrene 190 J UG/KG 3.50E-06 9.50E-04
Explosives
99-35-4 1,3,5-Trinitrobenzene 480 U UG/KG 1.82E-05
99-65-0 1,3-Dinitrobenzene 480 U UGKG 5.45E-03
118-96-7 2,4,6-Trinitrotoluene (TNT) 960 U UG/KG 1.17E-08 2.13E-03
121-14-2 2,4-Dinitrotoluene 480 U UG/KG 272E04 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
83-72-2 2-Nitrotoluene (ONT) 960 U UG/KG
99-08-1 3-Nitroteluene 960 U UG/KG 4.73E-04
19406-51-0 4-Amino-2,6-Dinitrotoluene 960 U UG/KG

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

Page 3 of 10



TABLE 26-7
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Col::zlr:)t::tli\::zor BaS:; f):lrllj{slsh}fPA Hazard Quotient (HQ) | Ratio of Max Conf:entr.ation
CAS Number Chemical Max Reporting | Qualifier | Units Max RL) to Region 9 Industrial Based on USEI,,A Region 9 | (or Max RL) to Mlgl"atlon to
Limit (RL) Background Soil PRG for lndustri?;oi(;:sPRG for Ground(\l;z:;tl )Crltcria
(SEDIMENT) Carcinogens
99-99-0 4-Nitrotoluene (PNT) 960 U UG/KG 4.73E-04
2691-41-0 HMX 960 U UG/KG 2.18E-05
98-95-3 Nitrobenzene 480 u UG/KG 4,19E-03
121-82-4 RDX 960 8] UG/KG 4.28E-08 3.63E-04
479-45-8 Tetryl 1400 Ul UG/KG 1.59E-04
Metals
7429-90-5 Aluminum 20500 MG/KG 1.82E+00 1.22E-02
7440-36-0 Antimony 23 U MG/KG 1.21E+00 2.81E-03 7.67E+00
7440-38-2 Arsenic 10.3 MG/KG 1.00E+00 3.78E-06 2.34E-02 1.03E+01
7440-39-3 241 MG/KG 1.23E+00 1.94E-03
7440-41-7 2.8 MG/KG 1.75E+00 1.25E-09 7.58E-04 9.33E-01
7440-42-8 2.5 J MG/KG 1.16E-05
7440-43-9 35.7 MG/KG 2.23E+01 1.19E-08 4.41E-02
7440-70-2 Calcium 12900 MG/KG 8.91E+H00
7440473 P 28 MG/KG 1.91E+00 7.32E-08
7440-48-4 Cobalt 39 MG/KG 4.29E+00 3.18E-04
7440-50-8 Copper 19.4 MG/KG 1.15E+00 2.56E-04
7439-89-6 Iron 86300 MG/KG 4.16E+00 1.41E-01
7439-92-1 Lead 28.7 J MG/KG 1.20E+00
7439-95-4 Magnesium 8270 MG/KG 4.33E+00
7439-96-5 Manganese 505 MG/KG 4.84E-01 1.57E-02
7439-97-6 Mercury 0.048 J MG/KG 3.20E-01
7440-02-0 Vi _ 65.6 MG/KG 3.88E+00 1.60E-03
2023695 Potassium 1640 MG/KG 1.15E+00

ND = Not Detected  E = 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 .
Max Result or Concentration (or Based on USEPA Hazard Quotient (Q) | Ratio of Max Con.centr-atior‘lJ
. . . . . Based on USEPA Region 9 | (or Max RL) to Migration t
CAS Number Chemical Max Reporting | Qualifier | Units Max RL) to Region 9 Industrial A . v .
. . Industriat Soil PRG for Groundwater Criteria
Limit (RL) Background Soil PRG for Toxin AF-1

(SEDIMENT)} Carcinogens oxins ® )

7782-49-2 Selenium 0.64 J MG/KG 1.00EH00 6.26E-05 2.13E+00

7440-22-4 Silver 19 U MG/KG 6.33E-01 1.86E-04 9.50E-01

7440-23-5 Sodium 107 J MG/KG 7.38E-02

7440-28-0 Thallium 0.77 J MG/KG 248E+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+H00 7.30E-04 7.458-01

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

J = Estimated U = Nondetect

Page 5of 10



TABLE 26-7
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

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 M;’i‘nﬁ:’;;i‘;“g Qualifier | Units lnd(::trh:a:!xcl:tl);c:fi:;;ui] Co(::trh::txicﬁlL \)v:'r:i:goil er Mﬁ.ﬁlﬁ:ﬁfﬁﬁ =
Ingestion Criteria Ingestion Criteria Groundwater Criteria

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 640 U UG/KG 3.20E-05 3.20E-04 1.28E-01

95-50-1 1,2-Dichlorobenzene 640 LU} 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-Dichlorobenzene 640 U UG/KG 3.20E-01

95-95-4 2,4,5-Trichlorophenol 3200 U UG/KG 1.60E-05 1.60E-05 1.19E-02

88-06-2 2,4,6-Trichlorophenol 640 U UG/KG 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 6.40E-01

105-67-9 2,4-Dimethylphenol 640 U UG/KG 1.56E-05 1.56E-05 T.11E-02

51-28-5 2,4-Dinitrophenol 3200 u UG/KG 7.80E-04 7.80E-03 L.60E+01

91-58-7 2-Chloronaphthalene 640 u UG/KG

95-57-8 2-Chlorophenol 640 U UG/KG 6.40E-05 6.40E-05 1.60E-01

91-57-6 2-Methylnaphthalene 370 J UG/KG 6.07E-06 6.07E-06 8.81E-05

95-48-7 2-Methylphenot 640 U UG/KG 6.40E-06 6.40E-06 4.27E-02

83-74-4 2-Nitroaniline 3200 U UG/KG

88-75-5 2-Nitrophenol 640 U UG/KG

91-94-1 3,3"-Dichlorobenzidine 640 U UG/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-Bromophenyl phenyl ether 640 U UG/KG

59-50-7 4-Chloro-3-methylphenc] 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-Chloropheny] phenyl ether 640 U UG/KG

106-44-5 4-Methylphenol 640 3] UG/KG

ND = Not Detected E = Outside of Range UJ= Estimated Nondetect
J=Estimated U= Nondetect
Page 6 of 10



TABLE 26-7

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Ratio 0;1 Max REo nc:;t;;ﬁ;l Ratio o;‘d Ma;fnnce;;;:icn Rat;:; of ll:l:x C?En;iltgﬁon
. . . . or Max to er Max to or Max to as:
CAS Number Chemical M;!;rﬁ:p(;rlt‘l)ng Qualifier | Units Ind(ustriaIICam}mercial Seil Co(nstruction 3Vorker Soil ( Soil Co)mponent of *
Ingestion Criteria Ingestion Criteria Groundwater Criteria

100-01-6 4-Nitroaniline 3200 U UG/KG

100-02-7 4-Nitrophenol 3200 u UG/KG

83-32-9 Acenaphthene 640 U UG/KG 5.33E-06 5.33E-06 1.12E-03
208-96-8 Acenaphthylene 640 U UG/KG 1.05E-05 1.OSE-05 1.52E-04
120-12-7 Anthracene 640 u UG/KG 1.05E-06 1.05E-06 5.33E-05
56-55-3 y 160 J UG/KG 2.00E-02 9.41E-04 8.00E-02
50-32-8 Benzo{a)pyrene 140 J UGKG L75E-01 8.24E-03 1.75E-02
205-99-2 i Lzt 220 J UG/KG 2.75E-02 1.29B-03 4.40E-02
191-24-2 Benzo{g,h,i)perylene 71 J UG/KG 1.16E-06 1.16E-06 1.69E-05
207-08-9 Benzo(k)Mluoranthene 73 J UG/KG 9.36E-04 4.29E-05 1.49E-03
111-91-1 bis{2-Chloroethoxy)methane 640 3] UG/KG

111-44-4 his(2-Chlorocthyl) ether 640 U UG/KG 1.28E-01 8.53E-03 1.60E+03
108-60-1 bis{2-Chloroisopropyl) ether 640 U UG/KG

117-81-7 bis(2-Ethylhexyl) phthatate (DEHP) 100 J UG/KG 2.44E-04 2.44B-05 2.78E-05
85-68-7 Butyl benzyl phthalate 640 u UG/KG 1.56E-06 1.56E-06 6.88E-04
86-74-8 Carbazole 640 U UG/KG 2.21E-03 1.03E-04 1.07E4+00
218-01-9 Chrysene 180 J 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 Dibenz{a,hjanthracene 640 U UG/KG 8.00E-01 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 1.36E-03
131-11-3 Dimethyl phthalate 640 U UG/KG

206-44-0 Fluoranthene 150 J UG/KG 1.83E-06 1.8B3E-06 3.49E-05

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

J = Estimated U = Nondetect

Page 7 of 10



TABLE 26-7

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

Max Result or Ratio of Max Concentration] Ratio of Max Concentration{ Ratio of Max Concentration
CAS Number Chemical M;‘i‘nl::':;f)"g Qualifier | Units Iud(::t:a;CignZZ:g::oil c::::rMuZE.ﬁ.L \)vt:rzf :oi] o M;oilkc?.:.:orf::cﬁms ]
Ingestion Criteria Ingesticn Criteria Groundwater Criteria

86-73-7 Fluorene 640 U UG/KG 7.80E-06 7.80E-06 1.14E-03
118-74-1 Hexachlorobenzene 640 U UG/KG 1L.60E-0L 8.21E-03 3.20E-01
87-68-3 Hexachlorobutadiene 640 U UG/KG

77-47-4 Hexachlorocyclopentadiene 640 u UG/KG 4.57E-05 4.57E-05 1.60E-03
67-72-1 Hexachloroethane 640 U UG/KG 3.20E-04 3.20E-04 1.28EH00
193-39-5 Indeno(1,2,3-c,d)pyrene 76 ] UG/KG 9.50E-03 4.47E-04 5.43E-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 uJ UG/KG 8.00E-01 3.56E-02 1.28E+04
86-30-6 N-Nitrosodiphenylamine 640 U UGKG 5.33E-04 2.56E-05 6.40E-01
91-20-3 Naphthalene 170 J UG/KG 2.07E-06 2.07E-05 2.02E-03
87-36-5 Pentachlorophenol 3200 U UG/KG 1.33E-01 6.15E-03 1.07E+02
85-01-8 Phenanthrene 160 J UG/KG 2.62E-06 2.62E-06 3.81E-05
108-95-2 Phenol 640 U UG/KG 6.40E-07 5.33E-06 6.40E-03
129-00-0 Pyrene 190 J UG/KG 3.11E-06 3.11E-06 4.52E-05
Explosives

99-35-4 1,3,5-Trinitrobenzene 480 U UG/KG

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 5.71E-02 2.67E-03 6.00E+02
606-20-2 2,6-Dinitrotoluene 640 U UG/KG 7.62E-02 3.56E-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

19406-51-0 4-Amino-2,6-Dinitrotoluene 960 U UG/KG

ND = Not Detected E=0OQutside of Range UJ= Estimated Nondetect
J=Estimated U =Nondetect

Page B of 10



TABLE 26-7
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0066

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATHONAL WILDLIFE REFUGE

Mazx Result or

Ratio of Max Concentration] Ratio of Max Concentration{ Ratio of Max Concentration

casunie s i | it | v |, VIO RIS | RIS s 0 5 o
Ingestion Criteria Ingestion Criteria Groundwater Criteria

99-99.0 4A-Nitrotoluene (PNT) 960 U UG/KG

2691-41-0 HMX 60 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

479-45-8 Tetryl 1400 [05) UG/KG

Metals

7429-90-5 Aluminum 20500 MG/KG

7440-36-0 23 U MG/KG 2.80E-03 2.80E-02 4.60E-01

7440-38-2 10.3 MGKG 3A3EH0 1.69E-01 3.68E-01

7440-39-3 4 MG/KG 1.72E-03 1.72E-02 2.01E-01

7440-41-7 28 MG/KG | Ei i sOEx00 Jiisiain 9.66E-02 4.24E-01

7440-42-8 2.5 ] MG/KG 1.39E-05 1.39E-04

7440-43-9 357 MG/KG 1.79E-02 1.79E-01

7440-70-2 12500 MG/KG

7440-47-3 32.8 MG/KG 3.28E-03 8.00E-03

7440-48-4 39 MG/KG 3.25E-04 3.25E-03

7440-50-8 194 MG/KG 2.37E-04 2.37E-03 1.76E-03

7439-85-6 86300 MG/KG

7439-92-1 28.7 J 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 J MG/KG 7.87E-05 7.87E-04 3.20E-01

7440-02-0 Nkl i 65.6 MG/KG 1.60E-03 1.60E-02 8.63E-01

2023695 Potassium 1640 MG/KG

ND = Not Detected E = Quiside 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

Max Result or Ratio of Max Concentration| Ratio of Mzax Concentration| Ratio of Max Concentration
. . . . {or Max RL) to JEPA (or Max RL) to IEPA  |(or Max RL) to IEPA Class }
CAS Number Chemical M;xi R;p(;:;ng Qualifier | Units Industrial/Commercial Soil| Construction Worker Soil Soil Component of
m Ingestion Criteria Ingestion Criteria Groundwater Criteria
7782-49-2 Selenium 0.64 J MG/KG 6.40E-05 6.40E-04 2.67E-01
7440-22-4 Silver 1.9 u MG/KG 1.90E-04 1.90E-03 L27E+00
7440-23-5 Sodium 107 ] MG/KG
7440-28-0 Thailium 0.77 J MG/KG 4.81E-03 4.81E-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 = QOutside of Range UJ = Estimated Nondetect
J=Estimated U = Nondetect

Page 10 0f 10



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
Volatile Organiec Compounds
71-55-6 1,1,1-Trichloroethane I U UG/L
79-34-5 1,1,2,2-Tetrachloroethane 1 u UG/L
79-00-5 1,1,2-Trichloroethane i U UG/L
75-34-3 1,1-Dichloroethane 1 U UG/L
75-35-4 1,1-Dichloroethene 1 U UG/L
107-06-2 1,2-Dichloroethane (EDC) 1 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 0] UG/L
108-10-1 4-Methyl-2-pentanone (MIBK) 5 9] UG/L
67-64-1 Acetone 9 u UG/L
71-43-2 Benzene 1 U UG/L 4.76E-02
75-27-4 Bromodichloromethane 1 U UG/L.
75-25-2 Bromoforn 1 9} UG/L
74-83-9 Bromomethane 1 [9f UG/L
75-15-0 Carbon disulfide 1 u UG/L
56-23-5 Carbon tetrachloride 1 u UG/L
108-90-7 Chlorobenzene 1 u UG/L
75-00-3 Chloroethane 1 u UG/L
67-66-3 Chloroform 1 U UG/L
74-87-3 Chloromethane 1 ] UG/L
156-59-2 ¢is-1,2-Dichloroethene 1 U UG/L
10061-01-5 |cis-1,3-Dichloropropene 1 u UG/L
124-48-1 Dibromochloromethane 1 U UG/L
100-41-4 Ethylbenzene 1 U UG/L 1.08E-04
75-09-2 Methylene chloride 1 u UG/L 2.94E-03
110-54-3 N-Hexane 1 u UG/L
100-42-5 Styrene 1 U UG/L
127-18-4 Tetrachloroethylene (PCE) 1 U UG/L
108-88-3 Toluene 1 U UG/L 1.61E-05
1330-20-7 total Xylenes 1 u UG/L 1.61E-05
156-60-5 trans-1,2-Dichloroethene 1 u UG/L
10061-02-6 |trans-1,3-Dichloropropene 1 u UG/L
79-01-6 Trichloroethylenc (TCE) 1 U UG/L
75-01-4 Vinyl chloride 1 u UG/L
Semivolatile Organic Compounds
120-82-1  |1,2,4-Trichlorobenzene { 10 u  |uonj

ND = Not Detected
J =Estimated U = Nondetect

E = Qutside of Range UJ = Estimated Nondetect

Page 1 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 IEFA
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 0] 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-Dimethyiphenol 10 U UG/L
51-28-5 2,4-Dinitrophenol 50 U UG/L
91-58-7 2-Chloronaphthalene 10 9] UG/L
95-57-8 2-Chlorophenol 10 u UG/L
91-57-6 2-Methylnaphthalene 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 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
106-47-8 4-Chloroaniline 20 U UG/L
7005-72-3 4-Chlorophenyl phenyl ether 10 U UG/L
106-44-5 4-Methylphenol 10 u UG/L
100-01-6 4-Nitroaniline 50 U UG/L
100-02-7 4-Nitrophenol 50 0] UG/L
83-32-9 Acenaphthene 10 u UG/L
208-96-8 Acenaphthylene 10 u UG/L 2.86E-03
120-12-7 Anthracene 10 U UG/L 2.86E-04
56-55-3 Benzo(a)anthracene 10 u UG/L 1.00E+02
50-32-8 Benzo(a)pyrene 10 u UG/L 1.00E+03
205-99-2 Benzo(b)fluoranthene 10 U UG/L 1.00E+)2
191-24-2 Benzo(g,h,i)perylene 10 u UG/L 2.86E-03
207-08-9 Benzo(k)fluoranthene 10 U UG/L
111-91-1 bis(2-Chloroethoxy)methane 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 (DEHP) 10 U UG/L
85-68-7 Buty! benzyl phthalate 10 u UG/L
86-74-8 Carbazole 10 U UG/L

ND = Not Detected  E = OQuiside 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 General Use Surface
Limit (RL) Background Water Quality
(Surface Water) Criteria - Human
Health
218-01-9 Chrysene 10 U UG/L 1.00E+H0
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 Dimethy! 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
77-474 Hexachlorocyclopentadiene 10 u UG/L
67-72-1 Hexachloroethane 10 U UG/L
193-39-5 Indeno(1,2,3-¢c,d)pyrene 10 [§) UG/L 1.00E+02
. 78-59-1 Isophorone 10 U UG/L
621-64-7 N-Nitroso-di-n-propylamine 10 u UG/L
86-30-6 N-Nitrosodiphenylamine 10 U UG/L
91-20-3 Naphthalene 10 U UG/L
87-86-5 Pentachlorophenol 50 U UG/L
85-01-8 Phenanthrene 10 U UG/L 2.86E-03
108-95-2 Phenol 10 U UG/L 1.00E+00 1.00E-01
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 025 U UG/
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 Ul UG/L
19406-51-0  |4-Amino-2,6-Dinitrotoluene 0.5 U UG/L
99-99-0 4-Nitrotoluene (PNT) 0.3 U UG/L
2691-41-0  JHMX 0.5 u UG/L
98-95-3 Nitrobenzene 0.25 uJ UG/L
121-82-4 RDX 0.5 u UG/L
479-45-3 Tetryl 0.75 U UG/L
. Metals

ND = Not Detected  E = Qutside of Range UJ = Estimatcd 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 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 1.00E+00
7440-38-2  |Arsenic 18.3 UG/L 1.83E+00
7440-39-3  |Barium 261 UG/ 1.15E+01 5.22E-02
7440-41-7  |Beryllium 16.5 UG/L 3.30E+00
7440-42-8  {Boron 100 U UG/L 1.00E-01
7440-43-9  |Cadmium 339 UG/L 6.78E+00
7440-70-2  |Calcium 76700 UG/L 1.07E+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 4.01E+00
7439-89-6  |lIror 346000 UG/L 3.46E+03
7439-92-1 Lead 48.4 UG/L 2.42EH01
7439-95-4  |Magnesium 64300 UG/L 2.54E+01
7439-96-5  |Mangar 6850 UG/L L18E+0] 85EH00 ¢
7439-97-6  |Mercury 0.073 ] 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 2.81E+00 7.60E-03
7440-224  |Silver 10 U UG/, 1.00E+00 2.00E+00
7440-23-5 Sodium 27500 UG/L 8.68E+00
7440-28-0  |Thallium 10 U UG/L 1.00E+00
7440-62-2 Vanadium 76.8 uUG/L 1.54E+00
7440-66-6 . i 2240 UG/L 1.12E+02
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+Nitritd 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

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
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 8) UG/KG 4.72E-02
79-00-5 1,1,2-Trichloroethane 6 U UG/KG 2.10E-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 7.62E-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 2.71E-05
67-64-1 Acetone 18 U UG/KG 7.20E-03
71-43-2 Benzene 6 u UG/KG 3.75E-04
75-27-4 Bromodichloromethane 6 U UG/KG 1.11E-Q2
75-25-2 Bromoform 6 0] 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 UG/KG 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
127-18-4 Tetrachloroethylene (PCE) [ 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 1.00E-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 Compounds
120-82-1 1,2,4-Trichlorobenzene 430 U UG/KG 2.15E-02
95-50-1 1,2-Dichlorobenzene 430 U UG/KG 1.45E-01
541-73-1 1,3-Dichlorobenzene 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 Expos.ure Retainec_i as
CAS Number Chemical (SOIL) Max Rleportmg Qualifier | Units | Hazard Quotient ‘ Potential
Limit (RL) (HQ) (SOIL) Bioaccumulator

95-95-4 2,4,5-Trichlorophenol 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 491E-03
105-67-9 2,4-Dimethylphenol 430 U UG/KG 4.30E+01
51-28-5 2,4-Dinitrophenol 2100 ) UG/KG 1.05E-01
91-58-7 2-Chloronaphthalene 430 U UG/KG 3.53E+01
95-57-8 430 U UG/KG 1.77E+00
91-57-6 n: el 84 J UG/KG 2.59E-02
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 UG/KG

101-55-3 4-Bromophenyl 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 7.73E401
7005-72-3 4-Chlorophenyl phenyl ether 430 U UG/KG

106-44-5 4-Methylphenol 430 U UGKG 2.64E-03
100-01-6 4-Nitroaniline 2100 U UG/KG 9.59E-02
100-02-7 4-Nitrophenol 2100 U UG/KG 3.00E-01
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 2.91E-04
56-55-3 Benzo(a)anthracene 430 U UG/KG 8.25E-02
50-32-8 Benzo(a)pyrene 430 1) UG/KG 9.77E-05
205-99-2 Benzo(b)fluoranthene 430 u UG/KG 7.19E-03
191-24-2 Benzo(g,h,i)perylene 430 U UG/KG 3.61E-03
207-08-9 Benzo(k)fluoranthene 430 u UG/KG 7.19E-03
111-91-1 bis(2-Chloroethoxy)methane 430 u UG/KG 1.42E+H)0
111-44-4 bis(2-Chloroethyl) ether 430 U UG/KG 1.81E-02
108-60-1 bis(2-Chloroisopropyl) ether 430 8} UG/KG

117-81-7 bis(2-Ethylhexyl) phthalate (DEH] 50 I UG/KG 5.40E-02
85-08-7 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 8] UG/KG 2.15E-03
117-84-0 Di-n-octyl phthalate 430 u UG/KG 6.06E-04
53-70-3 Dibenz(a,h)anthracene 430 u UG/KG 2.34E-02
132-64-9 Dibenzofuran 430 U UG/KG

84-66-2 Diethyl phthalate 430 U UG/KG 4.30E-03
131-11-3 Dimethy! phthalate 430 u UG/KG 2.15E-03

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 Retaine(‘i as

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

206-44-0 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
§7-68-3 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 7.21E-01
193-39-5 Indeno(1,2,3-¢,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 Ul 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 3.50E-01
85-01-8 he 49 ] UG/KG 1.07E-03
108-95-2 430 u UG/KG 1.08E-02
129-00-0 Pyrene 430 U UG/KG 5.48E-03
Explosives
99-35-4 1,3,5-Trinitrobenzene 320 U UG/KG 8.51E-01
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+01
35572-78-2  |2-Amino-4,6-Dinitrotoluene 640 0] UG/KG 8.00E-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/KG
2691-41-0 HMX 640 u UG/KG 2.56E-02
98-95-3 Nitrobenzene 320 U UG/KG 8.00E-03
121-82-4 RDX 640 U UG/KG 6.40E-03
479-45-8 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 13.5 6.9 MG/KG 7.67E-01
7440-39-3 Barium 195 132 MG/KG 2.64E-01
7440-41-7 Beryllium 0.76 0.67 MG/KG 6.70E-02
7440-42-8 Boron 5.3 13 U MG/KG 2.60E+01
7440-43-9 Cadmium 0.19 0.59 J MG/KG 2.03E-02
7440-70-2 Calcium 2497 799 MG/KG
7440-47-3 Chromium 252 207 MG/KG 4.14E+00
7440-43-4 ‘ 217 228 MG/KG|:is L1 14E+
7440-50-8 11.3 11.3 MG/KG 3.65E-01

ND = Not Detected E = Qutside 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 Exposrlre Retainefl as
CAS Number Chemical Max Reporting | Qualifier | Units | Hazard Quotient Potential
(SOIL) Limit (RL) (HQ) (SOIL) Bioaccumulator
7439-89-6 Iron’ 19306 21800 MG/KG
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 §18 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 0] 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 472 332 MG/KG 7.22E-01
7440-66-6 Zinc 51.4 56.7 MG/KG 4.73E-01

ND = Not Detected E = Qutside 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 QRCHARD NATIONAL WILDLIFE REFUGE

) Background Max Result or ) ) Direct Expos!xre Retained as

CAS Number Chemical (SEDIMENT) Max l?:cportlng Qualifier | Units Hazard Quotient ) Potential
Limit (RL) (HQ) (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-01
106-46-7 1,4-Dichlorobenzene 640 18] UG/KG 1.83E+00
95-95-4 2.4,5-Trichlorophenol 3200 U UG/KG 2.21EH0
88-06-2 2,4,6-Trichlorophenol 640 U UG/KG 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/KG 1.83E-01
95-57-8 2-Chlorophenol 640 U UG/KG 2.89E+00
91-57-6 370 ] UG/KG ! Jol .
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 2.01E-01
91-94-1 3,3"-Dichlorobenzidine 640 U UG/KG 3.20E-01
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-01
106-44-5 4-Methylphenol 640 U UG/KG 1.60E-01
100-01-6 4-Nitroaniline 3200 U UG/KG 8.84E-02
100-02-7 4-Nitrophenol 3200 U UG/KG 7.71E+01
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 Benzo(a)arithracené - ¥ 160 ] UG/KG 8E+
50-32-8 Benzo(a)pyrene 140 J UG/KG
205-99-2 220 I UG/KG
191-24-2 Benzo(g,h,i)peryleti 7 J UG/KG
207-08-9  [Benzo(k)fluoranthcne ‘ 73 J UGKG
111-91-1 bis(2-Chloroethoxy)methane 640 [§) UG/KG 4.92E-01
111444 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-Ethylhexyly phthalate'(DEHP 100 I UG/KG 1.33E-01
85-68-7 Butyl benzy! phthalate 640 U UG/KG 5.82E-02
86-74-8 Carbazole 640 u UG/KG 1.94E-01
218019 [Chrysenie. i 180 1 UG/KG | JSEL)
84.74-2 Di-n-butyl phthalate 640 u UG/KG 5.82E-02

ND = Not Detected E = Qutside 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 QU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or

Direct Exposure

Retained as

CAS Number Chemical (?Ecnkli;‘])zl:’?') Max Reporting | Qualifier | 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 J UG/KG 3.80E-02 YES
84-66-2 Diethy! phthalate 640 U UG/KG 1.02E+00
131-11-3 Dimethyl phthalate 640 U UG/KG 1.22E-03
206-44-0 _ 150 J UG/KG 3.55E-01
86-73-7 Fluorene 640 u UG/KG 8.27E+00
118-74-1 Hexachlorobenzene 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 9.41E+00
193-39-5 ‘ 76 ] UG/KG 40
78-59-1 Isophorone 640 ) UG/KG 5.58E-01
621-64-7 N-Nitroso-di-n-propylamine 640 w UG/KG
86-30-6 N-Nitrosodiphenylamine 640 U UG/KG 9.14E-01
91-20-3 Naphthalene 170 J UG/KG 9.66E-01
87-86-5 Pentachlorophenol 3200 u UG/KG 4.32E+)1
85-01-8 ph 160 ] UG/KG 7.84E-01
108-95-2 Phenol 640 U UG/KG 1.33E+01
129-00-0 ] 190 J UG/KG 9.74E-01
Explosives
99-354 1,3,5-Trinitrobenzene 480 0} 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 0) UG/KG 7.40E-01
606-20-2 2,6-Dinitrotoluene 640 U UG/KG 7.47EH0
35572-78-2  |2-Amino-4,6-Dinitrotoluene 960 U UG/KG
88-72-2 2-Nitrotoluene (ONT) 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 8] 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 8.20E-01
121-824 RDX 960 U UG/KG 4.80E+00
479-45-8 Tetryl 1400 uJ UG/KG
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+H00
7440-39-3 Barium 196 241 MG/KG
7440-41-7 Beryllium 1.6 2.8 MG/KG
7440-42-8 Boron 2.5 J MG/KG

ND = Not Detected E = Qutside 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 Expos.ure Retained as
CAS Number Chemical (SEDIMENT) Ma)f Rleportlng Qualifier | Units Hazard Quotient Potential
Limit (RL) (HQ) (SEDIMENT) | Bioaccumulator
7440-43-9  |Cadriiumi 1.6 35.7 MG/KG; GIEOT
7440-70-2 Calcium 1448 12900 MG/KG
7440-47-3 Chromium 17.2 32.8 MG/KG 7.56E-01
T440-48-4 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  |lron 20750 86300 MG/KG| 4.54E-01
7439-92-1 Lead 24 28.7 J MG/KG 8.02E-01
7439-95-4 Magnesium 1909 8270 MG/KG
7439-96-5 Manganese 1043 505 MG/KG 8.02E-01
7439-97-6  |Mercury 0.15 0.048 J MG/KG 2.67E-01 YES
7440-02-0  |Nickel 16.9 65.6 MG/KG 9
2023695 Potassium 1421 1640 MG/KG
7782-49-2 Selenium 0.64 0.64 I MG/KG
7440-22-4 Silver 3 1.9 8] 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/KG
7440-66-6  |Zin 57.1 447 MG/KG

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) Bioaccumulator

Volatile Organic Compounds
71-55-6 1,1,1-Trichloroethane 1 1) UG/L 9.09E-02
79-34-5 1,1,2,2-Tetrachloroethane 1 U UG/L 4.17E-03
79-00-5 1,1,2-Trichloroethane 1 U UG/L 1.06E-03
75-34-3 1,1-Dichloroethane 1 U UG/L 2.13E-02
75-35-4 1,1-Dichloroethene 1 u UG/L 4.00E-02
107-06-2 1,2-Dichloroethane (EDC) 1 U UG/L 1.10E-03
78-87-5 1,2-Dichloropropane 1 u UG/L 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) 5 u UG/L 2.94E-02
67-64-1 Acetone 9 U UG/L 1.78E-02
71-43-2 Benzene i U UG/L 2.17E-02
75-27-4 Bromodichloromethane 1 U UG/L 6.57E-05
75-25-2 Bromoform 1 U UG/L 3.41E-03
74-83-9 Bromomethane 1 U UG/L 1.48E-05
75-15-0 Carbon disulfide 1 u UG/L 1.09E+00
56-23-5 Carbon tetrachloride 1 U UG/L 1.02E-01
108-90-7 Chlorobenzene 1 U UG/L 1.56E-02
75-00-3 Chloroethane 1 ) UG/L 4.75E-05
67-66-3 Chloroform 1 u UG/L 3.57E-02
74-87-3 Chloromethane 1 U UG/L 1.48E-05
156-59-2 cis-1,2-Dichloroethene 1 u UG/L 1.69E-03
10061-01-5  |eis-1,3-Dichloropropene 1 U UG/L 1.82E+01
124-48-1 Dibromochloromethane 1 u UG/L 6.85E-05
100-41-4 Ethylbenzene 1 U UG/L 1.37E-01
75-09-2 Methylene chloride 1 U UG/L 5.18E-04
110-54-3 N-Hexane 1 U UG/L
100-42-5 Styrene 1 U UG/L 2.49E-04
127-18-4 Tetrachloroethylene (PCE) 1 u UG/L 1.19E-02
108-88-3 Toluene 1 U UG/L 1.02E-01
1330-20-7 total Xylenes 1 U UG/L 5.56E-01
156-60-5 trans-1,2-Dichloroethene 1 6) UG/L 1.69E-03
10061-02-6  |trans-1,3-Dichloropropene 1 U UG/L 4.10E-02
79-01-6 Trichloroethylene (TCE) 1 8] UG/L | - 2.13E-02
75-01-4 Vinyl chloride 1 U UG/L 5.48E-05
Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 10 U UGL 2.23E-01
95-50-1 1,2-Dichlorobenzene 10 U UG/L 7.14E-01
541-73-1 1,3-Dichlorobenzene 10 U UG/L 1.99E-01
106-46-7 1,4-Dichlorobenzene 10 u UG/ 8.93E-01
95-95-4 2,4,5-Trichlorophenol 50 U UG/L 194501

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) Bioaccumulator

88-00-2 2,4,6-Trichlorophenol 10 u UG/ 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-01
51-28-5 2,4-Dinitrophenol 50 u UG/L 8.06E+00
91-58-7 2-Chloronaphthalene 10 U UG/L 3.23E-02
95.57-8 2-Chlorophenol 10 U UG/L 2.28E-01
91-57-6 2-Methylnaphthalene 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 UG/L 1.90E-01
99-09-2 3-Nitroaniline 50 U UG/L 7.32E-04
534-52-1 4,6-Dinitro-2-methylphenol 50 u UG/L 2.17E+01
101-55-3 4.Bromophenyl phenyl ether 10 U UG/L 6.67E+00
59.50-7 4-Chloro-3-methylphenol 10 U UG/L 3.33EH01
106-47-8 4-Chloroaniline 20 U UG/L 8.89E-03
7005-72-3 4-Chlorophenyl phenyl ether 10 U UG/L 2.17E-01
106-44-5 4-Mecthylphenol 10 U UG/L 4,44E-03
100-01-6 4-Nitroaniline 50 U UG/L 1.08E-03
100-02-7 4-Nitrophenol 50 u UG/L 6.04E-01
83-32-9 Acenaphthene 10 U UG/L 5.88E-01
208-96-8 Acenaphthylene 10 U UG, 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 7.14E+02
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 1.31E+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
111-44-4 bis(2-Chloroethyl) ether 10 u UG/L 4.20E-03
108-60-1 bis(2-Chloroisopropyl) ether 10 U UGL

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 10 U UG/L 3.33E+00
85-68-7 Buty! benzyl phthalate 10 U UG/L 5.26E-01
86-74-8 Carbazole 10 18] UG/L 1.12E-02
218-01-9 Chrysene 10 U UG/L 6.25E-01
84-74-2 Di-n-butyl phthalate 10 u UG/L 1.06E+00
117-84-0 Di-n-octy! phthalate 10 U UG/L 1.41E-02
53.70-3 Dibenz(a,h)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
206-44-0 Fluoranthene 10 u UG/L 1.23E+00

ND = Not Detected E = Qutside of Range UIJ = 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) 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 Hexachlorocyclopentadiene 10 U UG/L 1.43E+02
67-72-1 Hexachloroethane 10 U UG/L 1.02E+00
193-39-5 Indeno(1,2,3-¢,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-propylamine 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 1.00E-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 0) 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 1.19E-02
35572-78-2  |2-Amino-4,6-Dinitrotoluene 0.5 U UG/L 2.50E-02
88-72-2 2-Nitrotoluene (ONT) 0.5 U UG/L 6.85E-05
99-08-1 3-Nitrotolugne 0.5 ul 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 Uy UG/L 9.26E-04
121-82-4 RDX 0.5 0] UG/L 2.63E-03
479-45-8 Tetryl 0.75 U UG/L
Metals
1429-90-5 T 200 55500 UG/L
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 227 261 UG/L 5.22E-02
7440-41-7 5 16.5 UG/L JE+0!
7440-42-8 100 U UG/L
7440-43-9 it 5 339 UG/L
7440-70-2 Calcium 7197 76700 UG/L 6.61E-01
7440-47-3 Chromium 10 29.1 UG/L 1.41E-01
7440-48-4 50 278 UG/L i
7440-50-8 10 40.1 UG/L
7439-89-6 100 346000 UG/L |

ND = Not Detected E =Qutside 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) Bioaccumulator
7439-92-1 ea 2 48.4 UG/L
7439-95-4 Magnesium 2534 64300 UG/L
7439-96-5  |Manganese:i - o, 582 6850 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
7782492 |Selenium - - 2.7 7.6 UG/L 7.60E-03
7440-22-4 Silver 10 10 0} UG/L 2.00E+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 Yai\adiu 50 76.8 UG/L
7440-66-6  |Zin 20 2240 UG/L
Other Parameters
ALK Alkalinity, Total (as CaCO3) 307 44.1 MG/L
7664-41-7 Nitrogen, Ammonia (as N) 0.26 0.28 MG/L
Nitrate+NitritgNitrogen, Nitrate-Nitrite 0.05 0.2 MG/L

ND = Not Detected E = Qutside of Range
] =Estimated U = Nondetect

UJ = Estimated 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 Rationale COPC Rationale CorC Rationale COPC Rationale )
(yes/no) (yes/no) (yes/no) (yes/no)

Volatile Organic Compounds
1,1,1-Trichlorocthane No C NA NA NA NA No A
1,1,2,2-Tetrachloroethane No C NA NA NA NA Uncertainty B N
1,1,2-Trichloroethane No ¢ | na NA NA T NA | Uncertainty B
1,1-Dichloroethane No C NA NA NA NA No A
1,1-Dichloroethene No C - ]\fA NA NA N;\ . Uncertainty B
1,2-Dichloroethane (EDC) No c NA NA NA NA Uncertainty B
1,2-Dichloroethene (fotal) NA NA NA NA NA NA No A
1,2-Dichloropropane No c | nNa NA NA TNA | Uncertainty B
2-Butanone (MEK) No c NA NA NA NA No A
2-Hexanone T N c NA NA NA NA No c
4-Methyl-2-pentanione (MIBK) No C NA NA | nNa NA T 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 | wa NA NA NA No A
Bromomethan No C NA NA NA NA No A
Carbon disulfi ’ No c NA NA NA NA No A
Carbon tetrachloride “No C NA NA NA NA Uncertainty | B
Chlorobenzene No ¢ NA NA NA NA No A
(\Sﬂ.lor-c;t.:-{hane No C hNA o NA NA NA No A
Chloroform No C NA NA NA NA No | A
Chloromethane No C NA NA NA NA No A
is-1,2-Dichloroethene No C TNA NA NA NA No A
cis-1,3-Dichloropropenc No C NA NA R N_A . _-i\I.A - No A____
Bﬂ)_r(;r_ral{loromét_ﬂ;ﬁc No C N NA NA NA NA No dA
Ethylbenzene No | A NA NA NaA | NA | Mo A
Methylene chloride No A \ NA NA NA NA Uncertainty T B
N-Hexane " No c NA NA | NA | NA No A
Styrene No C NA NA NA NA No A
Tetrachloro_étﬁ-)-'“léncﬂ(PCE) No C N NA NA NA NA Uncertainty B -
Toluene T No A B ' NA NA NA NA No A
total Xylenes No A | mna NA NA NA No A
h‘ans-l,Z-Dichloroethcnémmv No C NA NA NA NA No A -
trans-1,3-Dichloropropene No C NA NA NA NA No A
Trichloroethylene (TCE.) No C NA NA NA NA Uncertainty B
Vinyl chioride " No C NA NA NA NA Uncertainty B
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene No C NA NA Uncertainty B Uncertainty B
1.2-Dichlorobenzene No c ' NA NA No A No A
1,3-Dichlorobenzene No C NA NA No A No A
1,4-Dichlorobenzene No C NA NA Uncertainty B Uncertainty B
2,4,5-Trichlorophcno‘1 No C NA NA No A No A N

URS
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TABLE 26-12, AUS-0066

AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

SUMMARY OF HUMAN HEALTH COPC EVALUATION

Surface Water Groundwater Sediment Soil
Chemical ““corcC corc Teorc | ~corec | = |
(ycs/no) Ratlonale (yes/no) Rationale (yes/ﬂo) Rationale (yes/no) Rationale
2,4,6-Trichlorophenol 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-Dinitrophenol No C NA ‘. NA ml}ncertainty B Uncertainty B
2-Chloronaphthalene No | C NA NA No A No A
2-Chlorophenol o No c TNA | NA Uncertainty B Uncertainty B
1 -Mc.tilylnaphthalene NA NA NA NA NA NA NA NA
2-Methylnaphthalene No A NA | NA No F No F
2-Methylphenol ) No c NA NA No A No A
[ Nitoaniline No | C NA NA No A No A
2-Nitrophenol No c NA | NA No A No A
3 3" Dichlorobenzidine N c NA NA | Uncertainty B | Uncertainty B
3-Nitroaniline o No C NA NA No A No A
4,6-Dinitro-2-methylphenol 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 ¢ | wna NA No A No A
4-Chloroaniline No C NA NA Uncertamty B Uncertainty B
4-Chlorophenyl phenyl ether i No c NA NA No c “No c
4-Methylphenol No rel NA NA No A No A
4-Nitroaniline No C NA NA No A “No A
4-Nitrophenol N | C NA NA No A No A
Acenaphthene No C _“E\I‘A_- ] NA ) No A No A
Accnaphthylene No A NA NA No A "No A
Anthracene Nc;- T A NA NA A No A
Benzo(a)anthrac-gr"\_e' R Uncertainty B NA NA E vl-lrlccrtainty B
Benzo(a)pyrene Uncertaint-y““m B ) NA o NA F Uncertaint);. B
Benzo(b)fluoranthene Uncertainty B NA NA E .-{J.nccrtainty B
Benzo(gh,i)perylene No | A ©NA NA F No | A
Benzo(k)fluoranthene o No C NA NA F No A
bis(2-Chlorocthoxy)methane No C NA NA C o No o _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-Ethylhexyl) phthalate No C NA NA No F No F
Butyl benzyl phthalate No | C NA | NA No A Ne | A
Carbazole T No C NA NA Uncertainty EB | Uncertainty B
Chrysene ‘[“I;::ertainty B NA NA No F No A
Di-n-butyl phthalate No C NA | NA No | A No A |
Di-n-octy! phthalate No C NA NA No A No A
Dibenz(a,h)anthracene No c | w~Na | nNa Uncertainty B Uncertainty B
Dibenzofuran No C NA NA No F | No A
Dicthyl phthalate No C NA NA No A | wNo A
Dimethyl phthalate No C NA NA No A No A
Fluoranthene No A e NA _____MNA% No F No A
URS Page 2 of 4



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 CcoPC COPC COPC

(ycs/no) Rationale (yeslno) BRationale (ycs /no) Rationale (ycs/no) Rationale
Fluorene No A NA NA No A No A
Hexachlorobenzene No C o NA NA Uncertainty B Uncertainty B
Hexachlorobutadiene B No C NA NA o Uncertainty B Uncertainty B
Hexachlorocyclopcn-fédvi'ene No C‘_“ NA NA No A No - A
Hexachloroethane No Cc NA ‘ H;\IA Uncertainty B Uncertainty B
Indeno(l,2,3-c.d)pyrene Uncertainty | B NA NA No F TN | A ]
Isophorone No C TNA NA Uncertainty B Uncertainty B
N-Nitoso-di-n-propylamine - No C NA I NA Uncertainty B Uncertainty B
N-Nitrosodiphenylarmine No C NA NA | Uncertainty | B | Uncertainty | B
Naphthalene No c TNA NA No F No A
Pcntazzhlorophenol No C NA NA Uncertaini;mw B Uncertainty B
Phenanthrene No A NAH NA No F No F
Phenol No A NA NA | No A No A
Pyrenc No A NA NA No F No A
Metals and Inorganics
Aluminum Uncertainty G NA NA F F
Antimony No C NA | NA B B
Arsenic Uncertainty | G NA NA D D
Barium No F NA NA 3 D
Beryllium " Uncertainty G NA NA E F
Boron No A NA NA F A
Cadmium Uncertainty G NA | NA E E
Caleium No H NA NA H H
Chromium Uncertainty G NA | NA E D
Cobalt Uncertainty G | Na NA F r
boppcr ) Uncertainty G NA o NA F F
Cyanide, Total NA NA NA NA ‘NA NA NA |
Tron R "E NA NA TF No F
Lead - G " NA NA F No F
Magnesium H NA | Na H No H
Manganese ) E NA NA i F F
Mercury D “ NA NA F F
Nickel F NA NA E D
Potassium H NA NA H H
Selenium F NA NA ‘ D D
Silver T ljﬁzzcnainty B NA | NA Uncertainty B A
Sodium No H NA NA | No | H H |
Thallium No C NA NA No F F
Vanadium T Uncertainty | G NA NA | No F F
Zine E NA NA No TR F
Explosives
1,3,5-Trinitrobenzene No C NA NA No A No A
1,3-Dinitrobenzene No C NA Nﬁ_ No A No A -

URS
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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 |7 Ccorc ‘ COPC \ COPC corC
(yes/no) Rationale (yes/no) Rationale (yes/no) Rationale (yes/no) Rationale

2,4,6-Trinitrotoluene (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-Amino4,6-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 T No A No A
HMX ' No C NA NA No A No A
Nitrobenzene ' No C NA v NA Uncertainty B Uncertainty B
Nitroglycerin ' NA NA NA NA NA | NA NA NA
Pentacrythritol 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) ' 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 cssential 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 fy?sl;f(g Rationale (Cy(:sl;::(g Rationale g(:::fg Rationale
Volatile Organic Compounds
1,1,1-Trichloroethane 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 i;I—A No A
1,1-Dichloroethene “No A NA NA No A
1 2 Dichloroethane (EDC) No A NA NA T No A
1,2-Dichloroethene (total) NA NA NA NA No A
1,2-Dichloropropane No A NA NA | No A
2-Butanone (MEK) No A T NA NA No A
2-Hexanone T No ) A NA NA No A T
4-Methyl-2-pentanone (MIBK) No A NA NA | No A
‘Acctone  No A NA NA No A
— B No i T ey o L
Eromodichloromethane B No A NA NA No A
Bromoform No A NA NA No A
Bromomethane - No A ];I;\ 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 _H—l\-lo A NA NA No C o
Chloroform No A NA NA s No A
Chloromethane No A NA NA T No A
cis-1,2-Dichlorocthene " No A NA NA No A
cis-l,3-Dvichloropropene o Uncertainty B NA NA B No A
Dibromochloromethane No A NA T NA No A
Ethyibenzene ‘ No A " NA NA No A
Methylene chioride No A NA NA ~ No A
N-Hexane No C NA NA o No C
Styrene h No A NA NA o I_\To A
Tetrachlofgethylene (PCE) No A NA NA *No A
Toluene ) No A NA NA 1 No A
total Xylenes N.o“ B A I\_IA NA No . A ]
trans-1,2-Dichloroethene No A NA NA No A
trans-1,3-Dichloropropene No A I:IA NA No L A
Trichlorocthylene (TCE) No A NA NA No A
Vinyl chloride "No A NA NA No A
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene No A No A No A
1,2-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-Trichlorophenol No A Uncertainty B 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 Seil
Chemical g’(::;f:; Rationale g(::;fs Rationale Ef(c):;f:): Rationale
2,4,6-Trichlorophenol Uncertainty B Uncertainty B No A
2,4-Dichlorophenol No A Uncertainty B No A
2,4-Dimethylphenol No A Uncertainty B Uncertainty B
2,4-Dinitrophenol -. Uncertainty B Uncertainty B B No A N
iChloronaphthalcne ) No A No A Uncertainty B
2—Chlorobhcnol R No A Unccrtaitln‘ty B Uncertainty B
1-Methylnaphthalenc T Na NA NA T NA NA
2-Methylna;;hthalcnc . No A A { . \ E E
2-Methylphenol ) , No A Uncertainty B A
[2-Nitroaniline T No A No A _ A
2-Nitrophenol No A No A A
3,3 Dichlorobenzidine No A No A A
3-Nitroaniline ) No A No A No A
ZG:Dinitro—Z-methylphenol Uncertainty B Uncertainty B No C
4-Bromophenyl phenyl ether Uncertainty B No A No C
4-Chloro~3-methylphenol -Uncertainty B Unc.:ertainty B No A
4Chloroaniline ' No A No A No A
4-Chlorophenyl phenyl ether No A No A No c
4-Methylphenol . No -A No A No A
4-Nitroaniline ' No A No A No A
4—-Nitrophenol " No A Uncertainty B No i A
Acenaphthené - No A Uncertainty B No A
Acenaphthylene ' No A Uncertainty B No A
Anthracene ' Uncer-iainty B Uncertainty B No A
Benzo(a)anthracene Uncertainty B Z Yes i E No A
Benzo(a)pyrene o Unccrt;inty B E No A
gehzo(b)ﬂuoranthcnc Uncertainty ) B - E ) ﬁo A
Bcnzo(g,h,i)ﬁerylcnc . Uncertainty B E A
Benzo(k)fluoranthene - Unccnafﬁty B E A
bis(2-Chloroethoxy)methane No A A B
bis(2-Chloroethyl) ether " No A A A
bis(2-Chloroisopropyl) ether’ No C C C
bis(2-Ethylhexyl) phthalate Uncertainty B E E
Buty! benzyl phthalate No - A A Uncertainty B
Carbazole No A A No C
Chrysenc No A E No A
Di-n-butyl phthaiéte . - Uncertainty B A No A
Di-n-octyl phthalate ) ; No A A No A
Dibenz(a,h)anthracene N ' Uncertainty B Uncertainty B No A
Dibenzofuran . Uncertainty B E No c
Diethy! phthalate No A Uncertainty B No A
Dimethyl phthalate No A N No A No A -
Fluoranthene Uncertainty B Y E T No A

URS Page 2 of 4



TABLE 26-13, AUS-0066

SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical g'(:;f:): Rationale ((:y(:sl;f:; Rationale ?y?;f(g Rationale
Fluorene Uncertainty B Uncertainty B No A
Hexachlorobenzene Uncertainty B Uncertainty B No A
Hexachlorobutadicne Uncertainty B Uncertainty MMB Uncertainty B
Hexachlorbcyclopentadiene Uncertainty B Uncertainty B w-No A
Hexachloroethane U;;:ertainty B Uncertainty | } B No A
Indeno(1,2,3-¢,d)pyrene Uncertainty B E No A
Isophorone No o A A No A
f;l-NitrosoAdi-n-propylari"line“ No C ) C No A
N-Nitrosodiphenylamine No A A A
Naphthalene No A F A
Pentachlm:ophenol Uncertair-l-t”y B B ) A
Phenanthrene (-J;lncertainty B E E
Phenol TN | A B A
Pyrene M No A E No A
Metals and Inorganics
Aluminum E No F Uncertainty I
Antirr;bny A o No A No A
Arscnic ) F E No B F
Barium F Unecertainty G No F )
Beryllium ) Uncertainty G No F
Boron A Unég;;ainty G Uncertainty B
Cadmium E ) : E No F
Calcium FH Uncertainty GH Uncertainty GH |
Chromium F ‘ No B F - D
Cobalt ‘ No E
Copper “ E- . No F F ]
Cyanide, Totél . NA o NA "NA NA ]
Tron ' E No F E
Lead X E T No F F
Magnesium No F,H Uncertai-r-lty GH GH |
Manganese ' E . No ’ F D
Mcrcuﬂry Y D ]
Nickel F E F
Potassium F.H Uncertainty GH GH
Selenium T E Uncertainty G D
Silver Uncertainty A Uncertai-l;-fy B No A
Sodium T No FH Uncertainty GH Uncertainty GH
Thallium Unccrtainty ) Uncertain“’t‘)—' G " No F
Vanadium E Uncertainty G No
Zine E E No
Explosives
1,3,5-Trinitrobenzene No A Uncertainty B No A
1,3-Dinitrobenzene No AW ‘ Uncertainty B No A B

URS
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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 - COP
fy(::;f:; Rationale ((:y?:;f(g Rationale C(y(:sl;f:; Rationale
2.4,6-Trinitrotoluene (TNT) No A Uncertainty B No | A
2,4-Dinitrotoluene B 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 o No C
4-Amino-2,6-Dinitrotoluene No A No c No c
4-Nitrotoluene (PNT) No" T A No A No C o
HMX o 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.
1 - If pH<5.5, Aluminum is a COPEC, otherwise it is not.
J - Chemical was classified as a COPEC based on USEPA 1998 data but was not a COPEC based on SI data,

NA - Not Analyzed or not applicable.
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TABLE 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 (i;:l::f _ Svl:;:;ie
SVOCs

2-Methylnaphthalene E E NA
Benzo(a)anthracene HE NA
Benzo(a)pyrene E NA
Benzo(b)fluoranthene H,E NA
Benzo(g,h,i)perylene E NA
Benzo(k)fluoranthene E NA
bis(2-Ethylhexyl)phthalate (DEHP) 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

Metals

Aluminum NA E
Arsenic E NA

Barium H NA

Beryllium H NA E
Cadmium H HE NA E
Chromium H NA

Cobalt E NA E
Copper NA E
Iron E NA HE
Lead ‘ NA E
Manganese NA HE
Nickel HE NA

Selenium NA E
Vanadium NA E
Zinc E NA HE
Key:

' 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-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.!5

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.

URSW Final PA/SI Report is identical to the “Drafi-Final” Report issued in September 2001. 27-1



SECTIONTWENTY-SEVEN AUS-0067- COC Area

27.2  SITE INVESTIGATION INFORMATION

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)' 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.

27.21 Field Investigation

Sampling was done in accordance with the FSP, except as noted. Two soil samples and a ¢istern
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

27.2.21 Site Conditions

27.2.2.1  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 resuits 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 Qperable Unit, Crab Orchard National Wildlife Refuge Superfund

Site, Marion, Illinois (Williamson County), prepared by URS Corporation.

URsrhis Final PA/SI Report is identical to the “Draft-Final” Report issued in September 2001. 27-2




SECTIONTWENTY-SEVEN AUS-0067-COC 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.

mms Final PA/SI Report is identical to the “Draft-Final™ Report issued in September 2001, 27-3



SECTIONTWENTY-SEVEN AUS-0067- COC Area

27.3.1 Human Health Risk

27.31.1 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®. 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 Hlinois TACO
Construction Worker Soil Ingestion Criteria, and the Illinois TACO Class I Soil Component of
Groundwater Criteria.

27.31.2 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
27.3.21 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

. Environment Canada (1995)*

. Talmage ef al. (1999)*

. Efroymson et al. (1997a, 1997b)°
. CCME (1999

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, 8.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.

* Efroymson, R.A., M.E. Will, G.W. Suter I1, 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 Il. 1997b. Toxicological Benchmarks for Contaminants of Potential
Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision. Qak Ridge National
Laboratory, Qak Ridge, Tennessee. ES/ER/TM-126/R2.

8 Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.

mm’s Final PA/SI Report is identical to the “Draft-Final™ Report issued in September 2001, 27"4




SECTIONTWENTY-SEVEN AUS-0067 - COC Area

« 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 bicaccumulate 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)® 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.

274  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 RT 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.

" Ministry of Housing, Spatial Planning, and the Environment (MHSPE). 1994. [ntervention Values and Target
Values — Soil Quality Standards. Directorate General for Environmental Protection, Department of Soil Protection,
The Hague, The Netherlands.

® USEPA 1991. Assessment and Control of Bioconcentratable Contaminants in Surface Waters (Draft). US
Environmental Protection Agency Office of Research and Development, Washington, D.C.

mhis Final PA/SI 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 7691144 436.83 NA
0067-002 379249.1 769160.5 438.42 NA
0067-003 379200.8 769140.8 437.50 NA
Sheet 1 of 1

NA =Not Applicable

Mhm Final PA/SI Report is identical to the “Draft-Final” Report issued in September 2001.
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TABLE 27-2
. MATRICES SAMPLED AT EACH SAMPLE LOCATION AT AUS-0067

Soil Cistern Water
AUS-0067-001 AUS-0067-002
AUS-0067-003

Sheet 1 of 1
! This sample was originally designated as groundwater (“GW?™), but is actually a cistern
water sample.

mms Final PA/SI Report is identical to the “Draft-Final” Report issued in September 2001.
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AUS-0067~GOC Area

TABLE 27-3

SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

Constituent Number of Detections Range of Detections
Semivolatile Organic Compounds
2-Methylnaphtha'fene 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-Ethythexyl) 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 2/3 510 ug/kg to 770 ug/kg
Pyrene 2/3 160 ug/kg to 310 ug/kg
Explosives
Tetryl 13 3,100 ug/kg
Metals
Aluminum 373 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 | 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
Tron 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 1 of 2

mhis Final PA/SI Report is identical to the “Drafi-Final” Report issued in September 2001




SECTIONTWENTY-SEVEN AUS-0067- COC Area

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

mms Final PA/ST Report is identical to the “Draft-Final” Report issued i September 2001,




SECTIONTWENTY-SEVEN

AUS-0067-COC Area

TABLE 27-4
CISTERN WATER SAMPLE ANALYTICAL RESULTS SUMMARY
Constituent Number of Detections Range of Detections

Explosives
2,6-Dinitrotoluene /1 6.5 ug/L
Metals
Aluminum 1/1 356 ug/L
Barium /1 35 ug/L
Boron 1/1 64.5 ug/L
Calcium 1/1 28,500 ug/L
Copper 1/1 3.4ug/L
Iron 1/1 648 ug/L.
Lead 1/1 22 ug/L
Magnesium 1/1 1,790 ug/L
Manganese 1/1 132 ug/LL
Nickel 1/1 2.6 ug/L
Potassium 1/1 6,570 ug/L.
Sodium /1 1,310 ug/L
Zinc 1/1 30.1 ug/L

ug/L = micrograms per Liter

Sheet 1 of 1

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

mms Final PA/S! Report is identical to the “Draft-Final” Report issued in September 2001,
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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

Max Result oF Ratio of 1.\1ax Baf:;zzr[l;Si:JkP A Hazard Quotient (H.Q} Ratio of Max Con-ccntr‘alion
CAS Number Chemical Max Reporting | Qualifier | Units Concentration {or Region 9 Industrial Based on.USEEI'A Region 9 | (or Max RL) to :\'Ilgn:atu.m 101
Limit (RL) Bac 11:;::“]:‘]:)(;% L Soil PRG for IndUStru-;-Ioi?:sPRG for G]‘Ound(;;t;l.'l )Cnterla
Carcinogens
Volatile Organic Compounds
71-55-6 1,1,1-Trichloroethane 6 8] 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 3.00E+01]
79-0G0-5 1,1,2-Trichloroethane 6 8] UG/KG 3.16E-09 3.94E-05 6.67E+00
75-34-3 1,1-Dichloroethane 6 U UG/KG 2.91E-06 6.00E-03
75-35-4 1,1-Dichloroethene 6 U UG/KG 5.05E-08 8.91E-05 2.00E+G0
107-056-2 1,2-Dichloroethane (EDC) & U UG/KG 7.85E-09 1.70E-04 6.00E+00
540-59-0 1,2-Dichlorcethene {total) 6 8) UG/KG 4.07E-05 3.00E-01
18-87-5 1,2-Dichloropropane & U UG/KG 7.81E-09 2.82E-04 6.00E+00
78-93-3 2-Butanone (MEK}) 11 u UG/KG 3.97E-07
591-78-6 2-Hexancne 11 u UG/KG
108-10-1 4-Methyl-2-pentancne (MIBK) 11 U UG/KG 3.81E-06
67-64-1 Acetone 19 uJ UG/KG 3.05E-06 2.38E-02
71-43-2 Benzene 6 8] UG/KG 4.10E-09 2.48E-04 3.00E+00
75-27-4 Bromodichloromethane 6 U UG/KG 2.55E-09 5.75E-06 2.00E-01
75-25-2 Bromoform 6 U UG/KG 1.92E-11 341E-07 1.50E-01
74-83-9 Bromomethane 4 U UG/KG 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 & U UG/KG 1.13E-08 8.58E-04 2.00E+00
108-90-7 Chlorobenzene 6 U UG/KG 1.11E-05 8.57E-02
75-00-3 Chlorcethane 6 U UG/KG 9.22E-10 3.18E07
67-66-3 Chloroform 6 U UG/KG " 1.15E-08 4.66E-03 2.00E-01
74-87-3 Chloromethane 6 U UG/KG 2.25E-09
156-59-2 cis-1,2-Dichioroethene 6 U UG/KG 4.07E-05 3.00E-01

ND =Not Detected  E = Outside of Range UJ = Estimated Nondetect
J=[istimated U= Nondeteel
Page L of 12



TABLE 27-5

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

Max Result or Ratio of {\’lax Baf:;;flrllJ{SiSEkP A Hazard Quotient (H.Q) Ratio of Max Con.cemr.ation
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region 9 Industrial Based °“_USE1_)A Region 9 {(or Max RL) to Mlgl“atl(.m to
Limit (RL) Ba‘:k}:::“l:ﬁ)(;:) - Soil PRG for Industm_il}oio::‘lsPRG for Ground(;::\t;::l )Cnterla
Carcinogens
10061-01-5 ¢is-1,3-Dichloropropene 6 U UG/KG 3.37E-08 1.36E-04
124-48-1 Dibromochtoromethane 6 U UG/KG 2.26E-09 3.77E-06 3.00E-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 8] UG/KG 1.49E-05
100-42-5 Styrene 6 8] UG/KG 2.94E-07 3.00E-02
127-18-4 Tetrachloroethylene (PCE) 6 8) 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 6.00E-04
156-60-5 trans-1,2-Dichloroethene 6 U 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 Trichloroethylene (TCLE) 6 U UG/KG 9.81E-10 7.59E-05 2001400
75-01-4 Vinyl chioride 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 1,2-Bichlorocbenzene 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 5.10E+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 8] UG/KG 2.27E-09 6.38E+01
120-83-2 2,4-Dichlorophenc] 510 8] UG/KG 1.93E-04 1.02E+01
105-67-9 2,4-Dimethylphencl 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
91-58-7 2-Chloronaphthalene 510 u UG/KG 1.87E-05
ND = Not Detected  E = Qutside of Range U} = Estimated Nondetect
J = Estimated U =Nondetect
Page 2 of 12



TABLE 27-5
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

ADDITIONAL AND UNCIIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result o Ratio of I.Vlax Ba(s::;::rllllsj;:kP " Hazard Quotient (H.Q) Ratio of Max Con.cenh:ation
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region 9 Industrial Based on.USE}.’A Region 9 [{or Max RL) to -\'llgl.‘aln.m 1o
Limit (RL) Max RL) to Soil PRG for Industrial S(.)ll PRG for Groundwater Criteria

Background (SOIL) Carcinogens Toxins {DAF-1}
95-57-8 2-Chlerophenol 510 U UG/KG 2.11E-03 2.55E+00
91-57-6 2-Methylnaphthalene 950 UG/KG 1.75E-05 4.75E-03
G5-48-7 2-Methylphenol 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 UGKG 7.24E-05
91-94-1 3,3"-Dichlorcbenzidine 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-Bromopheny! phenyl ether 510 U UG/KG
59-50-7 4-Chloro-3-methylphenol 510 U UG/KG 1.16E-05
106-47-8 4-Chloroaniline 1000 U UGG 2.84E-04 3.33E+0t
7005-72-3 4-Chloropheny! phenyl ether 510 u UG/KG
106-44-5 4-Methylphenol 510 0] UG/KG 1.16E-04
100-01-6 4-Nitroaniline 2600 U UG/KG 5.17E-02
100-02-7 4-Nitrophenel 2600 U UG/KG 3.69E-04
83-32-9 Acenaphthene 510 8] UG/KG 1.33E-05 1.70E-02
208-96-8 Acenaphthylene 510 U UG/KG 941E-06 2.55E-03
120-12-7 Anthracene 66 J UG/KG 1.69E-07 1.10E-04
56-55-3 Benzo(a)anthracene B 200 J UGKG 6.93E-08 2.50E+00
50-32-8 Benzo{a)pyrene 130 I UG/KG 4.50E-07 3.25E-01
205-99-2 Benzo(b)fluoranthene 180 I UG/KG  6.24E-08 9.00E-01
191-24-2 Benzo(g,h,i)perylene 510 U UG/KG 9.41E-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

] = Estimated U = Nondetect

E = Qutside of Range UJ = Estimated 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

Max Resalt or Ratio of 1.““ Bafz:::rllj{sii;’ A Hazard Quotient (H.Q) Ratio of Max Con.centr.alion
CAS Number Chemical Max Reporting | Qualifier | Units | COMCCMtTatonOr | g orion 9 Industrial | E25¢d 08 USEPA Region & |{or Max RL) to Migration tg
Limit (RL) Max RL) to Soil PRG for Industrial Sc:ul PRG for Groundwater Criteria
Background (SOIL) Carcinogens Toxins (DAF-1)

111-44-4 bis{2-Chloroethyl} ether 510 u UG/KG 8.23E-07 2.556+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) 200 J UG/KG 1.14E-0% 1.14E-05

85-68-7 Butyl benzyl phthalate 518 8) UG/KG 2.85E-06 6.38E-04
86-74-8 Carbazole. ' 57 | UG/KG 4.62E-10 1.90E+00
218-01-9 Chrysene 210 A UG/KG 7.28E-10 2.63E-02
84-74-2 Di-n-butyl phthalate 510 U UG/KG 5.79E-06 1.70E-03
117-84-0 Di-n-octyl phthalate 510 U UG/KG 2.89E-05 S.10E-05
53-70-3 Dibenz(a,hlanthracene 510 8) UGKG 1.77E-06 6.38E+00
132-64-9 Dibenzofuran 360 I UG/KG T.11E-G5

84-66-2 Dicthy! phthalate 510 u UG/KG 7.24E-07

131-11-3 Dimethy! phthalate 510 U UG/KG 5.79E-08

206-44-0 Fluoranthene 240 J UG/KG 7.97E-06 1.20E-03
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 S.10E+CG0
§7-68-3 Hexachlorobutadiene 510 8] UG/KG 1.61E-08 2.89E-03 S.10E+00
T7-47-4 Hexachlorocyclopentadiene 510 u UG/KG 8.65E-05 2.55E-02
67-72-1 Hexachloroethane 51¢ U UG/KG 2.89E-09 5.79E-04 2.55E+01
193-39-5 Indeno(1,2,3-¢c,d)pyrene 510 U UG/KG 1.77E-07 7.29E-01
78-59-1 Isophorone 510 8] UG/KG 1.96E-10 2.89E-06 1.70E+01
621-04-7 N-Nitroso-di-n-propylamine 510 uy UG/KG 145E-06 2.55E+05
86-30-6 N-Nitrosodiphenylamine 510 U UG/KG 1.01E-09 8.50E+00
01-20-3 Naphthalene 360 J UG/KG 1.51E-03 9.00E-02
87-86-5 Pentachlorophenol 2600 u UG/KG 2.34E-07 1.82E-04 2.60E+03

ND = Not Detected  E = Qutside 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 UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Ratio of 1.\‘[31 Baf:dn::.ll; Si;kp A Hazard Quotient (H-Q) Ratio of Max Conf:entr.ation
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region 9 Industrial Based on-USEI-‘A Region 9 {(or Max RL) to ]\*Ilgr:atu.)n fo
Limit (RL) Bacx::ul;i)(;:) - Soil PRG for Industr:aTluic:;:IlsPRG for Grou nd(;:t;::l )Cr:tena
Carcinogens
85-01-8 Phenanthrene 770 UG/KG 1.42E-05 3.85E-03
108-95-2 Phenol 510 U UG/KG 2.65E-07 1.02E-01
129-00-0 Pyrene 310 ] UG/KG 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 UG/KG 431E-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 1.70E+04
35572-78-2 2-Aming-4,6-Dinitrotoluene 770 u UG/KG
88-72-2 2-Nitrotoluene (ONT) 770 8) UG/KG
99-08-1 3-Nitrotoluene 770 U UG/KG 3.79E-04
19406-51-0 4-Amino-2,6-Dinitrotoluene 770 U UG/KG
69-99-0 4-Nitrotoluene (PNT) 770 u UG/KG 3.79E-04
2691-41-0 HMX 770 U UG/KG 1.75E-05
98-95-3 Nitrobenzene 380 U UG/KG 3.32E-03
121-82-4 RDX 770 U UG/KG 3 43E-08 291E-04
479-45-8 Tetryl 3100 UG/KG 3.52E-04
Metals
7429-50-3 Aluminum 17700 MG/KG 6.15E-01 1.06E-02
7440-36-0 Antimony 0.76 I MG/KG 2.16E-01 9.30E-04 2.53E+00
7440-38-2 Arsenic - i 14.2 MG/KG 1.05E+00 5:21E-06" 3.23E-02 1.42E+01 -
7440-39-3 Barium 274 MG/KG 1.41E+00 2.20E-03 343E+00
7440-41-7 Beryllium 1 MG/KG 1.32E+00 4.46E-10 2.71E-04 333E-01

ND = Not Detected
1= Estimated 1) = Nondetect

E = Qutside of Range UJ = Estimated Nondetect
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TABLE 27-5

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

Cancer Risk

Max Result o Ratio 0[1-\Iax Based on USEPA Hazard Quotient (H.Q) Ratio of Max Con::entr.alion
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region 9 Industrial Based on.USEl.’A Region 9 | {or Max RL) to Migfau?n o
Limit (RL) Bac]?;::uﬁ)(;; n Soil PRG for IndustrlaTlon(;]lllsPRG for Ground(;;it;tl )Crlter]a
Carcinogens
7440-42-8 Boron 7.2 I MG/KG 1.36E+00 9.10E-05
7440-43-9 Cadmiim 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-01
7440-47-3 Chromium 222 MG/KG 8.81E-01 4.95E-08 1L.11E+01
7440-48-4 Cobalt 14 MG/KG 6.45E-01 1.14E-04
7440-50-8 Copper 36.1 MG/KG 3.19E+00 4.76E-04
7439-89-6 Iron 35100 MG/KG 1.82E+00 5.73E-02
7439-92-1 Lead 227 MG/KG 9.70E+)0
7439-95-4 Magnesium 2940 MG/KG 1.89EH00
7439-96-5 Manganese 1880 MG/KG 5.16E-01 5.83E-02
7439-97-6 Mercury 0.12 I MG/KG 2.00E+00
7440-02-0 Nickel 22.9 MG/KG 1.21E+30 5.60E-04 3.27EH00
2023695 Potassium 1630 MG/KG 2.61E+00
7782-49-2 Selenium 0.89 MG/KG 3.80E-01 8.71E-05 2.97E+00
7440-22-4 Silver 1.5 U MG/KG 2.59E+00 1.47E-04 7.50E-01
7440-23-5 Sodium 76.2 I MG/KG 4.48E-01
7440-28-0 Thallium 0.49 I 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+30 5.80E-04 5.92E-01
ND = Not Detected  E = Outside of Range  UJ = Estimated Nondetect
I=[stimated U= Nondetect
Pape ol 12



TABL! !7—5

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

e memmr | e onir| e e Cmsnten
CAS Number Chemical M;;:::[E;:;“g Qualifier | Units Industrial/Commercial Soil | Construction Worker Soil Seil Compor:ent of
Ingestion Criteria Ingestion Criteria Groundwater Criteria

Volatile Organic Compounds

71-55-6 1,1,1-Trichloroethane 6 U UG/KG 3.00E-03
79-34-5 1,1,2,2-Tetrachloroethane ] u UG/KG

79-00-5 1,1,2-Trichloroethane 6 U UG/KG 7.32E-07 T7.32E-07 3.00E-01
75-34-3 1,1-Dichloroethane 6 U UG/KG 3.00E-08 3.00E-08 2.61E-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 8] UG/KG 3.00E-07 3.00E-07 1.50E-02
78-87-5 1,2-Dichloropropane b U UG/KG 7.14E-05 3.33E-06 2.00E-01
78-93-3 2-Butanone (MEK} 11 u UG/KG

591-78-6 2-Hexanone 1 U UG/KG

108-10-1 4-Methyl-2-pentanone (MIBK) 11 u UG/KG

67-64-1 Acetone 19 u UG/KG 9.50E-08 $.50E-08 1.19E-03
71-43-2 Benzene 3 U UG/KG 3.00E-05 1.40E-06 2.00E-01
75-27-4 Bromodichloromethane 6 U UG/KG 6.52E-05 3.00E-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 & U UGKG 2.07E-06 6.00E-06 3.00E-02
75-15-0 Carbon disulfide 6 u UG/KG 3.00E-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 Chlorcbenzene 6 [of UG/KG 1.46E-07 1.46E-06 6.00E-03
75-00-3 Chleroethane & U UG/KG

67-66-3 Chloroform 6 u UG/KG 6.38E-06 3.00E-06 1.00E-02
74-87-3 Chloremethane 6 u UG/KG

156-59-2 cig-1,2-Dichloroethene 6 U UG/KG 3.00E-07 3.00E-07 1.50E-02

ND = Not Detected
J = Estimated U = Nondetect

E = Qutside of Range UJ = Estimated 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

Max Result or Ratio of Max Concentration] Ratio of Max Concentration| Ratio of Max Concentration
CAS Number Chemical Max Reporting | Qualifier Units {or I\.?lax RL)to IF.JPA . {or Max' RL) to IEPA . {or Max. RL) to IEPA Class §
Limit (RL) Industnall.Comm-ercl-al Seil Construcn.on Wc:rke.r Seil Soil Componen.t of-
Ingestion Criteria Ingestion Criteria Groundwater Criteria

10061-01-5 cis-1,3-Dichloropropene 6 U UG/KG

124-48-1 Dibromochloromethane 6 8] UG/KG 1.46E-07 1.46E-07 1.50E-02
100-41-4 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 3.00E-01
110-54-3 N-Hexane 6 U UG/KG

100-42-5 Styrene 6 u UG/KG 1.46E-08 1.46E-07 1.50E-03
127-18-4 Tetrachloroethylene {PCE} ) 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/KG 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
10061-02-6 trans-1,3-Dichloropropene & U UG/KG

79-01-6 Trichloroethylene (TCE) 6 8] UG/KG 1.15E-05 5.00E-06 1.00E-01
75-01-4 Vinyl chloride 6 U UG/KG 2.00E-03 9.23E-05 6.00E-01
Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 510 19 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 3.00E-02
541-73-1 1,3-Dichiorobenzene 510 U UG/KG

106-46-7 1,4-Dichlorobenzene 510 u UG/KG 2.55E-01
95-95-4 2,4,5-Trichlorophencl 2600 U UG/KG 1.30E-05 1.30E-05 9.63E-03
88-06-2 2,4,6-Trichlorophenol 510 u UG/KG 0.81E-04 4.64E-05 2.55E+00
120-83-2 2,4-Dichlorophenol 510 U UG/KG 8.36E-05 8.36E-04 5.10E-0t
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 8) UG/KG 6.34E-04 6.34E-Q3 1.30E+01
91-58-7 2-Chleronaphthalene 510 8] UG/KG

ND = Not Detected  E = Qutside 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 UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Ratio of Max Concentration| Ratio of Max Concentration] Ratio of Max Cencentration
e T O Aot e IClosiiol i
Ingestion Criteria Ingestion Criteria Groundwater Criteria
95-57-8 2-Chlorophenol 510 U UG/KG 5.10E-05 5.10E-05 1.28E-01
91-57-6 2-Methylnaphthalene 950 UG/KG 1.56E-05 1.56E-05 2.26E-04
95-48-7 2-Methylphenol 510 u UG/KG 5.10E-06 5.10E-06 3.40E-02
88-74-4 2-Nitreaniline 2600 u UG/KG
88-75-5 2-Nitrophenol 510 8] UG/KG
91-94-1 3,3"-Dichlorobenzidine 510 8] UG/KG 3.92E-02 1.82E-03 7.29E+01
69-09-2 3-Nitroaniline 2600 u UG/KG
534-52-1 4,6-Dinitro-2-methylphenol 2600 8) UG/KG
101-55-3 4-Bromopheny! phenyl ether 510 u UG/KG
59-50-7 4-Chlero-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-Chloropheny! 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 8] UG/KG
83-32-9 Acenaphthene 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 60 J UG/KG 1.08E-07 1O8E-07 5.50E-06
56-55-3 Benzé(a)iﬁthfz{ééﬁé' 200 I UG/KG 2.50E-02 1.18E-03 1.00E-01
50-32-8 Benzo(a)pyrene 130 H UG/KG 1.63E-01 7.65E-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,iperylene 510 U UG/KG 8.36E-06 8.36E-06 1.21E-04
207-08-9 Benzo(k)fluoranthene 510 U UG/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 = Qutside of Range UJ = Estimated Nondetect
J = Gstimated U = Nondetect
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TABLE 27-5
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRADB 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 I\.dax RL) to IFPA . (or Max. RL)to IEPA ) (or 1\1an RL) to IEPA Class §
Limit (RL) Industnalf.Comm.ercu.al Soil Construcu.on W(Trkc.r Soil Seil Componen.t of.
Ingestion Criteria Ingestion Criteria Groundwater Criteria

111-44-4 bis{2-Chtoroethyl) ether 510 8] 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 UG/KG 4 88E-04 4.88E-05 5.56E-05
85-68-7 Butyl benzyl phthalate 510 U UG/KG 1.24E-06 1.24E-06 5.48E-04
86-74-8 Carbazole S . 57 J UG/KG 1.97E-04 9.19E-06 9.50E-02
218-01-9 Chrysene 210 ] UG/KG 2.69E-04 1.24E-05 1.31E-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 phthalate 510 u UG/KG 1.24E-05 1.24E-04 SA0E-05
53-70-3 Dibenz(a,hjanthracene 510 U UG/KG 6.38E-01 3.00E-02 2.55E-01
132-64-9 Dibenzofuran 360 i UGKG

84-66-2 Diethyl phthalate 510 U UG/KG 5.10E-07 5.10E-07 1.09E-03
131-11-3 Dimethy! 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 9.11E-04
118-74-1 Hexachlorobenzene 510 U UG/KG 1.28E-01 6.54E-03 2.55E-01
87-68-3 Hexachlorobutadiene 510 U UG/KG

T7-47-4 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(1,2,3-c,d)pyrene 510 u UG/KG 6.38E-02 3.00E-03 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+(4
86-30-6 N-Nitrosodiphenylamine 510 U UG/KG 42 5E—04. 2.04E-05 5.10E-01
91-20-3 Naphthalene 360 J UG/KG 4.39E-06 4.39E-05 4.29E-03
87-86-5 Pentachlorophenol 2600 8] UG/KG 1.08E-01 5.00E-03 8.67E+01

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

J = Estimated U = Nondetect
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TABLE 27-5

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0067

B et s v
CAS Number Chemical M;’;nl:i?;;:i}"g Qualifier | Units Industrial/Commercial Soil| Construction Worker Soil Soif Component of
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 Phencl 510 U UG/KG 5.10E-07 4.25E-06 5.10E-03
129-00-0 Pyrene 310 J UG/KG 5.08E-06 5.08E-06 7.38E-05
Explosives
G9-35-4 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) 770 U UG/KG
121-14-2 2,4-Dinitrotoluene 380 U UG/KG 4.52E-02 2.11E-03 4.75E+02
606-20-2 2,6-Dinitrotoluene 510 0] UG/KG 6.07E-02 2.83E-03 7.29E+02
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-Nitrotoluene 770 8] UG/KG
19406-51-0 4-Amino-2,6-Dinitrotoluene 770 U UG/KG
09-99-0 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
121-82-4 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 i MG/KG $.27E-04 9.27E-03 1.52E-01
7440-38-2 Arsenic™ "~ - 14.2 MG/KG 38100 . - 2.33B-01 5.07E-01
7440-39-3 Barium 274 MG/KG 1.96E-03 1.96E-02 2.28E-01
7440-41-7 Beryllium 1 MG/KG 1.00E+00 3.45E-02 1.52E-01

NI3 = Not Detected

E = Qutside of Range UJ = Estimated Nondetect
1= fistimaded 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

Max Result or Ratio of Max Concentration] Ratio of Max Concentration| Ratiec of Max Concentration
CAS Number Chemical Max Reporting | Qualifier | Units (or I\.‘lax RL} to I]‘;PA . {or Max. RL}to IEPA . {or Mayf RL} to IEPA Class §
Limit (RL) Industnalf-Comm-ercn.al Soil Conslructl-on Wctrke.r Soil Soil Componen.t of.
Ingestion Criteria Ingestion Criteria Groundwater Criteria

7440-42-8 Boron 7.2 J MG/KG 4.00E-05 4.00E-04

7440-43-9 Cadmium 1.5 MG/KG 7.50E-04 7.50E-03 4.05E-01
7440-70-2 Calcium 2290 MG/KG

7440-47-3 Chromium 22.2 MG/KG 2.22E-03 5.41E-03 7.93E-01
7440-48-4 Cobalt 14 MG/KG 1.17E-04 1.17E-03

7440-50-8 Copper 361 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 il MG/KG 1.97E-04 1.97E-03 80061
7440-02-0 Nickel 229 MG/KG 5.59E-04 5.59E-03 3.01E-31
2023695 Potassium 1630 MG/KG

7782-49-2 Selenium 0.89 MG/KG 8.90E-05 8.90E-04 371E-01
7440-22-4 Silver L5 U MG/KG 1.50E-04 1.50E-03 1.00E+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-01
7440-62-2 Vanadium 41 MG/KG 2.93E-03 2.93E-02 4.18E-02
7440-66-6 Zinc 355 MG/KG 5.82E-04 5.82E-03 9.86E-02

ND = Not Detected  E = Qutside 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
CAS Number Chemical Max Reporting | Qualifier | Units | Region 9 PRG for USE(P,S :legio‘n 9 PRG Nfé?:z’;ﬁﬂéﬁgz .
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 5.00E-03
79-34-5 1,1,2,2-Tetrachloroethane 1 U UG/L 1.81E-05 2.74E-03
79-00-5 1,1,2-Trichloroethane 1 u UG/L 5.01E-06 4.11E-02 2.00E-01
75-34-3 1,1-Dichloroethane 1 8] UG/L 1.23E-03
75-354 1,1-Dichloroethene 1 8] UG/L 2.19E-05 1.83E-(02 1.43E-01
107-06-2 1,2-Dichloroethane (EDC) 1 8] UG/L 8.12E-06 9.88E-02 2.00E-01
78-87-5 1,2-Dichloropropane 1 8) UG/L 6.07E-06 1.45E-01 2.00E-01
78-93-3 2-Butanone (MEK) 5 U UG/L 2.63E-03
591-78-6 2-Hexanone 5 U UG/L
108-10-1 4-Methyl-2-pentanone (MIBK) 5 U UG/L 3.17E-02
67-64-1 Acetone 5 U UG/L 8.22E-03
71-43-2 Benzene 1 u UG/L 2.44E-06 8.92E-02 2.00E-01
75-27-4 Bromodichloromethane 1 u UG/L 5.53E-00 8.22E-03
75-25-2 Bromoform 1 U UG/L 1.18E-07 1.37E-03
74-83-9 Bromomethane 1 8] UG/L 1.15E-01
75-15-0 Carbon disulfide 1 U UG/L 9.59E-04
56-23-5 Carbon tetrachloride 1 U UG/L 5.8B4E-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 8] 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 1 U UG/L 6.62E-07
156-59-2 cis-1,2-Dichloroethene 1 U UG/L 1.64E-02 1.43E-02
10061-01-5 cis-1,3-Dichloropropene 1 u UG/L 1.23E-05 1.15E-01
124-48-1 Dibromechloromethane 1 u UG/L 7.50E-06 8.22E-03

ND = Not Detecled E = Qutside of Range UJ = Estimated Nondetect
J = listimated ) = Nondeteet
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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

Max Result or

Cancer Risk
Based on USEPA

Hazard Quotient
{HQ) Based on

Ratio of Max Concentration
{or Max RL) to USEPA

CAS Number Chemical Mi:rrll{iflz;){:;ng Qualifier Units Ref:i::c?nls:;sfor USEP}\O il;ii:ir:. s9 PRG MCL and/or IEPA Class I
(Tap Water) (Tap Water) Groundwater Standard

100-41-4 Ethylbenzene 1 u UG/L 7.46E-04 1.43E-03
75-09-2 Methylene chloride 1 U UG/L 2.34E-07 6.16E-04 2.00E-01
110-54-3 N-Hexane 1 u UG/L 2.85E-03
100-42-5 Styrene 1 8] UG/L 6.09E-04 1.00E-02
127-18-4 Tetrachloroethylene (PCE) 1 8] 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 1 U UG/L 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 1 U UG/L 1.23E-05 1.15E-01
79-01-6 Trichloroethylene (TCE} 1 8] UG/L 6.10E-07 2.74E-02 2.00E-01
75-01-4 Vinyl chloride 1 U UG/L 5.06E-05 5.00E-01
Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 10 8) UG/L 5.14E-02 1.43E-0i1
95-50-1 1,2-Dichlorobenzene 10 U UG/L 2.70E-02 1.67E-02
541-73-1 1,3-Dichlorobenzene 10 U UG/L 1.83EH)0
106-46-7 1,4-Dichlorobenzene 10 8] UG/L 1.99E-05 5.48E-02 1.33E-01
95-95-4 2,4,5-Trichlorophenel 50 0] UG/L 1.37E-02
88-06-2 2,4,6-Trichlorophenol 10 0] UG/L 1.64E-06
120-83-2 2,4-Dichlorophenol 10 U UG/L 9.13E02
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 10 18] UG/L 3.29E-01
91-57-6 2-Methylnaphthalene 10 u UG/L 5.48E-02
95-48-7 2-Methylphenol 10 u UG/L 5.48E-03

ND = Not Detected  E = OQutside 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
CAS Number Chemical Max Reporting | Qualifier | Units | Region9 PRG for |USEPA Region 9 PRG  (OF Max RL) to USEPA
Limit (RL) Carcinogens for Toxins MGCI_ t::::;::fg::n?::: I
(Tap Water) (Tap Water)
88-74-4 2-Nitroaniline 50 u UG/L 2 40E+G1
88-75-5 2-Nitrophenol 10 U UG/L 3.42E-02
91-94-1 3,3"-Dichlorobenzidine 20 u UG/L 1.34E-04
59-09-2 3-Nitroaniline 50 8] UG/L 2.40E+01
534-52-1 4,6-Dinitro-2-methylphenol 50 u UG/L
101-55-3 4-Bromophenyl phenyl ether 10 u UG/L
59-50-7 4-Chloro-3-methylphenol 10 U UG/L 5.48E-03
106-47-8 4-Chloroanitine 20 u UG/L 1.37E-01
7005-72-3 4-Chloropheny! phenyl ether 10 U UG/L
106-44-5 4-Methylphenol 10 U UG/L 548E-02
100-01-6 4-Nitroaniline 50 U UG/L 2 40E+(1
100-02-7 4-Nitrophenol 56 8] UG/L 1L.71E-01
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 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 UG/L 1.09E-03 5.00E+(1
205-99-2 Benzo(b)fluoranthene 10 8] UG/L 1.09E-04
191-24-2 Benzo{g,h,i)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-Chlorcethoxy)methane 10 8] UG/L
111-44-4 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 4.11E-02
117-81-7 bis{2-Ethylhexyl) phthatate (DEHP) 10 u UG/L 2.08E-06 1.37E-02
85-68-7 Butyt benzyl phthalate 10 U UG/L 1.37E-03

ND = Not Detected E = Qutside 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 ) ) Bas?d on USEPA (HQ) Ba.sed on (or Max RL) to USEPA
CAS Number Chemical Msu.( R.eport:ng Qualifier { Units { Region 9 PRG for {USEPA Reglo.n 9 PRG MCL and/or IEPA Class [
Limit (RL) Carcinogens for Toxins Groundwater Standard
(Tap Water) (Tap Water)
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-buty! phthalate 10 U UG/L 2.74E-03
117-84-0 Di-n-octyl phthalate 10 U UG/L 1.37E-02
53-70-3 Dibenz(a,hlanthracene 10 U UG/ 1.09E-03
132-64-9 Dibenzofuran 10 U UG/L 4.11E-01
84-66-2 Diethyl phthalate 10 u UG/L 3.42E-04
131-11-3 Dimethyl phthalate 10 U UG/L 2.74E-05
206-44-0 Fluoranthene 10 U UG/L 6.85E-03
86-73-7 Fluorene 10 U UG/L 4.11E-02
118-74-1 Hexachlorobenzene 10 U UG/L 2.38E-04 3.42E-01 1.00E+0
87-68-3 Hexachlorobutadiene 10 U UG/L 1.16E-05 1.37E+00
77-47-4 Hexachlorocyclopentadiene 10 U UG/L 391E-02 2.00E-01
67-72-1 Hexachloroethane 10 U UG/L 2.08E-06 2.74E-01
193-36-5 Indeno(1,2,3-c,d)pyrene 10 u UG/L 1.09E-04
78-59-1 Isophorone 1¢ u UG/L 1.41E-07 1.37E-03
621-64-7 N-Nitroso-di-n-propylamine 10 U UG/L 1.04E-03
86-30-6 N-Nitrosodiphenylamine 10 U UG/L 7.29E-07
91-20-3 Naphthalene 10 0] UG/L 1.61E+00
87-86-5 Pentachlorophenol 50 u UG/L 8.92E-05 4.57E-02 5.00E+01
85-01-8 Phenanthrene 10 U UG/L 548E-(2
108-95-2 Phenol 10 U UG/L 4.57E-04 1.00E-01
129-00-0 Pyrene 10 8] UG/L 5.48E-02
Explosives
99-35-4 1,3,5-Trinitrobenzene 0.25 U UG/L I 2.28E-04

ND = Not Detected  E = Qutside 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 UNCHHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Cancer Risk Hazard Quotient Ratio of Max Concentration
. Max Resull.or . . Bas?d on USEPA (HQ) Ba.sed on (or Max RL) to USEPA
CAS Number Chemical Ma).& R-eportmg Qualifier | Units | Region 9 PRG for |USEPA Regm.n 9 PRG MCL and/or [EPA Class 1
Limit {(RL) Carcinogens for Toxins Groundwater Standard
{Tap Water) (Tap Water)

99-65-0 1,3-Dinitrobenzene 025 U UG/L 6.85E-02
118-96-7 2,4,6-Trinitrotoluene (TNT) 0.5 U UG/L 2.23E-07 2.74E-02
121-14-2 2,4-Dinitrotoluene 0.25 U UG/L 3.42E-03
606-20-2 2,6-Dinitrotoluene 6.5 UG/L 1.78E-01

Dinitrotoluene Mix] 6.5 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-Nitrotoluere 0.5 ur UG/L 8.22E-03
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.5 U UG/L
99-99-¢ 4-Nitrotoluene (PNT) 0.5 u UG/L 8.22E-03
2691-41-0 HMX 0.5 U UG/L 2.74E-04
98-95-3 Nitrobenzene 025 Ul UG/L 7.36E-02
121-82-4 RDX 0.5 U UG/L 8.18E-07 4.57E-03
479-45-8 Tetryl 0.75 8] UG/L 2.05E-03
Metals
7429-90-5 Aluminum 356 UG/L 9.75E-03
7440-36-0 Antimony 6 u UG/L 4.11E-01 1.00EH0
7440-38-2 Arsenic 10 U UG/L 2.23E-04 %.13E-01 2.00E-01
7440-39-3. Barium 35 I UG/L 1.37E-02 1.75E-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-(2 3.23E-02
7440-43-9 Cadmium 5 8] UG/L 2.74E-01 1.00E+O0
7440-70-2 Calcium 28500 UG/L
7440-47-3 Chromium 10 u UG/L 1.00E-01
7440-48-4 Cobalt 50 U UG/L 228E-02 5.00E-02

ND = Not Detected  E = Qutside 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 Quoticnt Ratio of Max Concentrati
Max Result or Based on USEPA (HQ) Based on c:r ;lax RXL tncJSEr;);on
CAS Number Chemical Max Reporting | Qualifier | Units | Region9 PRG for {USEPA Region 9 PRG] ( ) to
. . ., . MCL and/or JIEPA Class 1
Limit (RL) Carcinogens for Toxins Groundwater Standard
{Tap Water) {Tap Water) " T an

7440-50-8 Copper 34 J UG/L 2.51E-03 5.23E-03
7439-89-6 Iron 648 UG/L 5.92E-02 1.30E-01
7439-92-1 Lead 22 J UG/L 2.93E-01
7439-95-4 Magnesium 1790 UG/L

7439-96-5 Manganese 132 UG/L 1.51E-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

7782-49-2 Selenium 5 U UG/L 2.74E-02 1.00E-01
7440-22-4 Silver 10 U UG/L 5.48E-02 2.00E-01
7440-23-5 Sodium 1310 UG/L

7440-28-0 Thallium 10 u UG/L 3.91E+00 5.00E+00
7440-62-2 Vanadium 50 U UG/L 1.96E-01

7440-66-6 Zinc 3ot UG/ 2.75E03 6.02E-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 {HQ) Based on
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 Mé':; ::;!vus::f::ﬁ::: !
(Tap Water) (Tap Water)

99-65-0 {,3-Dinitrobenzene 0.25 U UG/L 6.85E-02
118-96-7 2,4,6-Trinitrotoluene (TNT) .5 U UG/L 2.23E07 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

6.5 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 ur UG/L 8.22E-03
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.5 8] UG/L
99-99-0 4-Nitrotoluene (PNT) 0.5 u UG/L 8.22E-03
2691-41-0 HMX 0.5 U UG/L 2.74E-04
98-95-3 Nitrobenzene 0.25 ul UG/L 7.36E-02
121-824 RDX 0.5 U UG/L 8.18E-07 4.57E-03
479-45-8 Tetryl 075 u UG/L 2.05E-03
Metals
7429-90-5 Aluminum 356 UG/L 9.75E-03
7440-36-0 Antimony & U UG/L 4.11E-01 1.O0E+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-G2 1.75E-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
7440-43-9 Cadmium 5 U UG/L 2.74E-01 1.00E+H)0
7440-70-2 Calcium 28500 UG/L .
7440-47-3 Chromium 10 U UG/L ! 1.00E-CG1
7440-48-4 Cobalt 50 u UG/L 2.28E-02 5.00E-02

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

J =FEstimated 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

Max Result or Ba(s::: zir[?lSsEkPA H(;{Z(;;‘:S?r:::: t Ratio of Max Concentration
CAS Number Chemical Max Reporting | Qualifier | Units | Region 9 PRG for |USEPA Region 9 PRG (or Max RL) to USEPA
Eimit (RL) Carcinogens for Toxins M(',('i- t:::jwzl;:f;:rﬁl::; !
{Tap Water) . {Tap Water)

7440-50-8 Copper 34 J UG/L 2.51E-03 5.23E03
7439-89-6 Iron 648 UG/L 5.92E-02 1.30E-01
743%-92-1 Lead 22 J UG/L 2.93E-01
7439-95-4 Magnesium 1790 UG/L

7439-96-5 Manganese 132 UG/L 1.51E-01 8.80E-01
7439-97-6 Mercury 6.2 8) UG/L 1.00E-C1
T440-02-0 Nickel 2.6 J UG/L 3.56E-03 2.60E-02

2023695 Potassium 6570 UG/L

7782-49-2 Selenium 5 U UG/L 2.74E-02 1.00E-01
7440-22-4 Silver 10 u UG/L 5.48E-02 2.0CE-01
7440-23-5 Sodium 1310 UG/L

7440-28-0 Thallium 10 u UG/L I9EH0 5.00E+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 = Qutside of Range UJ = Estimated Nondetect
J = Estimated U= Nondetect
Page 6 of 6



TABLE 27-7
ECOLOGICAL SCREENING OF SOIL RESULTS FROM AUS-0067

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
Limit (RL) (HQ) (SOIL) Bioaccumulator

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 2.10E-04
75-34-3 1,1-Dichloroethane 6 U UG/KG 2.99E-04
75-35-4 1,1-Dichloroethene 6 0] 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) 11 u UG/KG 1.23E-04 .7 ~
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
71432 Benzene 6 U UG/KG 3.75E-04
75-27-4 Bromodichloromethane 6 u UG/KG 1.11E-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 ¢is-1,2-Dichloroethene 6 U UG/KG 7.62E-03
10061-01-5 |cis-1,3-Dichloropropene 6 U UG/KG 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 6 U UG/KG 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 Tetrachlorocthylene (PCE) 6 u UG/KG 4.62E-04
108-88-3 Tolugne 6 U UG/KG 2.00E-03
1330-20-7  Jtotal Xylenes 6 U UG/KG 1.00E-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] L51E-02
79-01-6 Trichloroethylene (TCE) 6 U UG/KG 6.67E-04
75-01-4 Viny! chloride 6 u UG/KG 9.29E-03
Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 510 §] UG/KG 2.55E-02
95-50-1 1,2-Dichlorobenzene 510 U UG/KG 1.72E-01
541-73-1 1,3-Dichlorobenzene 510 u UG/KG 1.35E-02
106-46-7 1,4-Dichlorobenzene 510 u UG/KG 2.55E-02

ND =Not Detected  E = Qutside of Range
J =Estimated U = Nondetect

UJ = Estimated Nondetect

i
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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
Background Max Result or ) Direct Exposure Retained as
CAS Number] Chemical (SOIL) Max Reporting | Qualifier | Units | Hazard Quotient Potential
Limit (RL) (HQ) (SOIL) Bioaccumulator
95-95-4 2,4,5-Trichloropheno} 2600 U UG/KG 6.50E-01
88-06-2 2,4,6-Trichlorophenol 510 U UG/KG 5.10E-02
120-83-2 2,4.Dichlorophenol 510 u UGKG 5.83E-03
105-67-9 2,4-Dimethylphenol 510 U UG/KG 5.10E+01
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 2.10EH)0
91-57-6 ¥ ¢ 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 3.51E02 -
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-01
534.52.1 4,6-Dinitro-2-methylphenol 2600 u UG/KG
101-55-3 4-Bromophenyl phenyl ether 510 U UGKG
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-01
7005723 |4-Chloropheny! phenyl ether 510 U |UGKG .
106-44-5 4-Methylphenol 510 U UG/KG 3.13E-03
100-01-6 4-Nitroaniline 2600 U UG/KG 1.19E-01
100-02.7 4-Nitrophenol 2600 U UG/KG 3.71E-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 66 J UG/KG 4.46E-05
56455-3 200 J UG/KG 3.84E-02
50-32-8 130 ] UG/KG 2.95E-05
205-99-2 180 J UG/KG 3.01E-03
191-24-2 510 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 1.68E+00
111-44-4 bis(2-Chloroethyl) ether 510 ] UG/KG 2.15E-02
108-60-1 510 U UG/KG
117-81-7 200 J UG/KG 2.16E-01
85-68-7 510 U UG/KG 2.13E+00
26-74-8 ! 57 ] UG/KG |
218-01-9 ir e 210 J UG/KG 4.44E-02
84-74-2 Di-n-butyl phthalate 510 U UG/KG 2.55E-03
117-84-0 Di-n-octyl phthalate ) 510 U UG/KG 7.19E.04
53-70-3 Dibenz(a,h)anthracene 510 U UG/KG 2.77E-02
132-64-9  |Dibenzofuran: . o 360 ] UG/KG
84.66-2 Diethyl phthalate 510 u UG/KG 5.10E-03
131-11-3 Dimethy! phthalate 510 u UG/KG 2.55E-03

ND = Not Detected  E = Qutside 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 QU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Resultor . Direct Exposure Retained as

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

206-44-0 240 J UG/KG 1.97E-03
86-73-7 Fluorene 510 U UG/KG 1.70E-02
118-74-1 Hexachlorobenzene 510 0] UG/KG 5.10E-04
87-68-3 Hexachlorobutadiene 510 U UG/KG 1.28E+01
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 Indeno(1,2,3-c,d)pyrene 510 uU 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 255802 ,-
91-20-3 Naphthalene 360 I UG/KG 1.45E-03
87-86-5 Pentachlorophenel 2600 0] UG/KG 4.33E-01
85-01-8 Phei 770 UGKG 1.68E-02
108-95-2 510 U UG/KG 1.28E-02
129-00-0 310 J UG/KG 3.95E-03
Explosives
99-354 1,3,5-Trinitrobenzene 380 u UG/KG 1.01E+00
99-65-0 1,3-Dinitrobenzene 380 U UG/KG 5.80E-01
118-96-7 2,4,6-Trinitrotoluene (TNT) 7170 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 j2-Amino-4,6-Dinitrotoluene 770 U UG/KG 9.63E-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 770 U UG/KG
99-99-0 4-Nitrotoluene (PNT) 770 U UG/KG
2691410 |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
7429-90-5  |Aluminum 28800 17700 MG/KG
7440-36-0  |Antimony 0.83 0.76 J MG/KG 1.52E-01
7440-38-2  |A 13.5 14.2 MG/KG 1S3EH00.
7440-39-3  |Barium 195 2714 MG/KG 5.48E-01
7440-41-7  [Beryllium 0.76 1 MG/KG 1.00E-01
7440-42-8  |E 53 72 J MG/KG{} :
7440-43-9  |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+00
7440484  |[Cobalt 217 14 MG/KG 7.00E-01

ND =Not Detected  E = Outside of Range 1JJ = 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

Background Max Result.or ) Direct Exposure Retained as
CAS Number] Chemical (SOIL) Max Reporting | Qualifier | Units Hazard Quotient ) Potential
Limit (RL) (HQ) (SOIL) Bioaccumulator
7440-50-8 113 36.1 MG/KG o
7439-89-6 19306 35100 MG/KG
7439-92.1  |Lead 234 227 MG/KG 5.24E.01
7439954  |Magnesium 1552 2940 MG/KG
7439-96-5 |Manganese 3640 1880 MG/KG 1.88E+01
7439976 |M 0.06 0.12 ] MG/KG 1.71E-02
7440-02-0  |Nickel 18.9 229 MG/KG 7.63E-01
2023695 Potassium 625 1630 MG/KG
7782-49-2  |Selenium 234 0.89 MG/KG 8.90E-01 YES
7440-22-4  |Silver 0.58 1.5 u MG/KG 7.50E-01 _-
7440-23-5  |Sedium 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 8.91E-01
7440-66-6 514 355 MG/KG |3 a7 SERH00

ND = Not Detected  E = Qutside 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

Surface Water Cistern Water Sediment Soil

Chemical (;:e(:/l:l(o:) Rationale (;:ec:/l:l(o:) Rationale (;:::ll;i) Rationale (S::/l:‘g) Rationale
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
1,1-Dichloroethane NA NA No A NA NA No A
1,1-Dichloroethene NA NA Uncertainty B NA NA Uncertainty B
1,2-Dichloroethane (EDC) NA NA Uncertainty B NA NA Uncertainty B
1,2-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
Bromodichloromethane 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
Chlorobenzene NA NA No A NA NA No A
Chlorocthane NA NA No A NA NA No A
Chloroform NA NA Uncertainty B NA NA No A
Chloromethane NA NA No A NA NA No A
cis-1,2-Dichloroethene NA NA No A NA NA No A
cis-1,3-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 T
N-Hexane NA NA No A NA NA No A
Styrene NA NA No A NA NA No A
Tetrachloroethylene (PCE) NA NA No A NA NA Uncertainty B
Toluene NA NA No A NA NA No A
total Xylenes NA NA No A NA NA No A
trans-1,2-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 j
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene NA NA No A NA NA Uncertainty B
1,2-Dichlorobenzene NA NA No A NA NA No A
1,3-Dichlorobenzene NA NA Uncertainty B NA NA No A
1,4-Dichlorobenzene NA NA Uncertainty B NA NA Uncertainty B
24,5-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 Corc Rationale corc Rationale corc 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-Dimethylphenol 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-Chlorophenol NA NA No A NA NA Uncertainty B
1-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-methylphenol 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-Methylphenol 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 A
Acenaphthene NA NA No A NA NA A
Acenaphthylene NA NA No A NA NA A
Anthracene NA NA No A NA NA F
Benzo(a)anthracene NA NA Uncertainty B NA NA E
Benzo(a)pyrene NA NA Uncertainty B NA NA F
Benzo(b)fluoranthene NA NA Uncertainty B NA NA F
Benzo(g.h,i)perylene NA NA No A NA NA A
Benzo(k)fluoranthene NA NA Uncertainty B NA NA A
bis(2-Chloroethoxy)methane 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 i E
Chrysene NA NA Uncertainty B NA 1 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
Dimethy! phthalate 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 PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Cistern Water Sediment Soil
Chemical COP
(;':e(:/ll)‘lg) Rationale (5::/1;(3) Rationale (ye(:lng) Rationale (;:::s,/l;(j) Rationale
Fluorene NA NA No A NA NA No A
Hexachlorobenzene NA NA Uncertainty B NA NA Uncertainty B
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(1,2,3-¢,d)pyrene NA NA Uncertainty B NA NA No A
Isophorone NA NA No A NA NA Uncertainty B
N-Nitroso-di-n-propylamine NA NA Uncertainty B NA NA Uncertainty B
N-Nitrosodiphenylamine NA NA No A NA NA Uncertainty B
Naphthalene NA NA Uncertainty B NA NA No F
Pentachlorophenol NA NA Uncertainty B NA NA- Uncertainty B
Phenanthrene NA NA No A NA NA No F
Phenol NA NA No A NA NA No A
Pyrene NA NA No A NA NA No F
Metals and Inorganics
Aluminum NA NA No F NA NA F
Antimony NA NA Uncertainty B NA NA D
Arsenic NA NA Uncertainty B NA NA E
Barium NA NA No F NA NA E
Beryllium NA NA Uncertainty B NA NA E
Boron NA NA No F NA NA F
Cadmium NA NA Uncertainty B NA NA E
Calcium NA NA No H NA NA H
Chromium NA NA No A NA NA 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 Ye E
Potassium NA NA No H NA NA No H
Selenium NA NA No A NA NA [divesieedl D
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 A
1,3-Dinitrobenzene 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 Soll
Chemical (5:/1;(;) Ratlonale (5::/1::2) Rationale (Sgll;(o:) Rationale (S::II:::) Rationale

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 F NA NA Uncertainty B
Dinitrotoluene Mixture NA NA E NA NA NA NA
2-Amino-4,6-Dinitrotoluene NA NA C NA NA No C
2-Nitrotoluene (ONT) NA NA o) NA NA No C
3-Nitrotoluene NA NA A NA NA No A
4-Amino-2,6-Dinitrotoluene NA NA C NA NA No C
4-Nitrotoluene (PNT) NA NA A NA NA No A
HMX NA NA A NA NA No A
Nitrobenzene NA NA A NA NA - | Uncertainty B
Nitroglycerin NA NA NA NA NA NA NA
Pentaerythritol tetranitrate (PETN) NA NA NA NA NA NA NA
Perchloric Acid NA NA NA NA NA NA NA
RDX NA NA A NA NA No A
Tetryl NA NA A NA NA No F
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 litnit 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 - Chernical was detected, but it is an essential nutrient.

J - Chemical was classified as a COPC based on USEPA 1998 data but was not 2 COPC based on SI data.

NA - Not Analyzed or not applicable.
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SUMMARY OF ECOLOGICAL COPEC EVALUATION

TABLE 27-9, AUS-0067

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical ((:y(::;fo(): Rationale ?y(z:;f:; Rationale ‘(:y(::;f:; Rationale
Volatile Organic Compounds
1,1,1-Trichloroethane NA NA NA NA No A
1,1,2,2-Tetrachloroethane NA NA NA NA No A
1,1,2-Trichloroethane 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 (MIBK) 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
Chlorobenzene NA NA NA NA No A
Chloroethane NA NA NA NA No C
Chloroform NA NA NA NA No A ]
Chloromethane NA NA NA NA No A
cis-1,2-Dichloroethene NA NA NA NA No A
cis-1,3-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 A
Toluene NA NA NA NA No A
total Xylenes NA NA NA NA No A
trans-1,2-Dichloroethene NA NA NA NA No A |
trans-1,3-Dichloropropene NA NA NA NA No A
Trichloroethylene (TCE) NA NA NA NA No A
Vinyl chloride NA NA NA NA No A
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene NA NA NA NA No A
1,2-Dichlorobenzene NA NA NA NA No A
1,3-Dichlorobenzenc NA NA NA NA No A
1,4-Dichlorobenzene NA NA NA NA No A
2,4,5-Trichlorophenol NA NA NA NA No A
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SUMMARY OF ECOLOGICAL COPEC EVALUATION

TABLE 27-9, AUS-0067

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE
Surface Water Sediment Soil
Chemical ((:yc::;fg Rationale g(e):;f:; Rationale ((;(:Sl;::s 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 Uncertainty B
2,4-Dinitrophenol NA NA NA NA No A
2-Chloronaphthalene NA NA NA NA Uncertainty B
2-Chiorophenol NA NA NA NA Uncertainty B
1-Methylnaphthalene NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA X 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 A
4,6-Dinitro-2-methylphenol NA NA NA NA C
4-Bromophenyl phenyl ether NA NA NA NA Cc
4-Chloro-3-methylphenol NA NA NA NA A
4-Chloroaniline NA NA NA NA A
4-Chlorophenyl phenyl ether NA NA NA NA C
4-Methylphenol NA NA NA NA A
4.Nitroaniline NA NA NA NA A
4-Nitrophenol NA NA NA NA A
Acenaphthene NA 'NA NA NA A
Acenaphthylene NA NA NA NA A
Anthracene NA NA NA NA E
Benzo(a)anthracene NA NA NA NA E
Benzo(a)pyrene NA NA NA NA E
Benzo(b)fluoranthene NA NA NA NA E
Benzo(g,h,i)perylene NA NA NA NA A
Benzo(k)fluoranthene NA NA NA NA 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 E
Butyl benzyl phthalate NA NA NA NA B
Carbazole NA NA NA NA E
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(a,h)anthracene NA NA NA NA A
Dibenzofuran NA NA NA NA E
Diethyl phthalate NA NA NA NA A
Dimethyl phthalate NA NA NA NA A
Fluoranthene NA NA NA NA E
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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 Seil

Chemical ((:y(:sl;fg Rationale fy(::;fs Rationale g’(::;:::; Rationale
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
Hexachloroethane NA NA NA NA No A
Indeno(1,2,3-c,d)pyrene NA NA NA NA A
Isophorone NA NA NA NA A
N-Nitroso-di-n-propylamine NA NA NA NA A
N-Nitrosodiphenylamine NA NA NA NA A
Naphthalene NA NA NA NA F
Pentachlorophenol NA NA NA NA A
Phenanthrene NA NA NA NA E
Phenol " NA NA NA NA A
Pyrene NA NA NA NA E
Metals and Inorganics
Aluminum NA NA NA NA
Antimony NA NA NA NA
Arsenic NA NA NA NA
Barium NA NA NA NA
Beryllium NA NA NA NA
Boron NA NA NA NA
Cadmium NA NA NA NA
Calcium NA NA TNA NA
Chromium NA NA NA NA
Cobalt NA NA NA NA
Copper NA NA NA NA
Cyanide, Total NA T NA NA NA
Iron NA NA NA NA
Lead NA NA NA NA
Magnesium NA NA NA NA
Manganese NA NA NA NA
Mercury NA NA NA , NA
Nickel NA NA NA NA
Potassium NA NA NA NA
Selenium NA NA NA NA
Silver NA NA NA NA
Sodium NA NA NA NA
Thallium NA NA NA NA
Vanadium NA NA NA NA
Zine NA NA NA NA
Explosives
1,3,5-Trinitrobenzene NA NA NA NA Uncertainty B
1,3-Dinitrobenzene NA NA NA NA No A
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SUMMARY OF ECOLOGICAL COPEC EVALUATION

TABLE 27-9, AUS-0067

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical g’(::;:"'s Rationale ((:y(:sl;fo(): Rationale fy?:f(g Rationale

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 N
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 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 pH<5.5, Aluminum is a COPEC, otherwise it is not.
J - Chemical was classified as a COPEC based on USEPA 1998 data but was not a COPEC based on SI data.

NA - Not Analyzed or not applicable.

URS
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TABLE 27-10
AUS-0067 - FENCE WITH "CONTAMINATED AREA" SIGN, NORTHWEST OF COC-6
CHEMICALS DETECTED ABOVE SCREENING CRITERIA AND ABOVE REFUGE BACKGROUND

(WHERE APPLICABLE)

ADDITIONAL AND UNCHARACTERIZED SITES OU SI

Chemical Drum Soil Sediment %f:f:: Sv‘:,':;c:
SVOCs

2-Methylnaphthalene E NA NA
Anthracene E NA NA
Benzo(a)anthracene HE NA NA
Benzo(a)pyrene E NA NA
Benzo(b)fluoranthene E NA NA
bis(2-Ethylhexyl)phthalate E NA NA
Carbazole HE NA NA
Chrysene E NA NA
Dibenzofuran E NA NA
Fluoranthene E NA NA
Phenanthrene E NA NA
Pyrene E NA NA
Metals

Arsenic HE NA NA
Barium 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:

! 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- 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-0069 is located
approximately 700 feet (ft) 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 0OU) 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).

281  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.” 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.* This
would-indicateg 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

linois Ordnance Plant, Marion, lllinois, Figure 2.1.

2 Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report, Former
Hlinois Ordnance Plant, Marion, Itlinois, Page 2-31.

? 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, Ilinois, Volume 1
(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).

* 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.

URSThis Final PA/SI Report is identical to the “Draft-Final™ Report issued in September 2001. 28-1




SECTIONTWENTY-EIGHT AUS-0069- COC 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.” Of these,
501 were investigated and 465 were non-ordnance scrap, 29 were ordnance scrap and seven were
unexploded ordnance (UXO) The recovered ordnance scrap consisted of munitions fragments
and mine spider wheels.” The UXO recovered were all M-1 mine fuses which were later
disposed of by demolition.® 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 ratlonale for sample
locations, media, and analytes is presented in the Field Sampling Plan (FSP) for the AUS OU
PA/SL.  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.

28.21 Field Investigation

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

% Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report, Former
Illinois Ordnance Plant, Marion, Illinois, Page 2-31.

® Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis. Final Report, Former
Illmms Ordnance Plant. Marion Illln01s Page 2-31.

7 Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis. Final Report, Former
Illinois Ordnance Plant, Marion, Illln01s Page 2-31.

® Parsons Engineering Science, Inc., October 1997, Engineering Evaluation and Cost Analysis, Final Report, Former
Hlinois Ordnance Plant, Marion, Illinois, Page 2-31.

? 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, lllinois (Williamson County), prepared by URS Corporation.
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SECTIONTWENTY-EIGHT AUS-0069- COC Area

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-0069-001-GW-00 This sample was not collected because groundwater was not
encountered during excavation activities.

« AUS-0069-014-SS-0X  Due to a mistake in sample labeling during the field investigation,
this sample was labeled AUS-0069-018-SS-0X in the field.

o AUS-0069-014-SS-02  Due to a mistake in sample labeling during the field investigation,
this sample was labeled AUS-0069-018-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-0069-011-SW-00 This sample was not collected because there was no surface water
present.

mrhis Final PA/S1 Report is identical to the “Drafi-Final™ Report issued in September 2001, 28-3



SECTIONTWENTY-EIGHT AUS-0069- COC 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,

Mis Final PA/SI Report is identical to the “Draft-Final” Report issued in September 2001, 28-4




SECTIONTWENTY-EIGHT AUS-0069- COC Area

« 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/COPECSs, 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 1 x 10, In addition, ratios were calculated using the USEPA
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SECTIONTWENTY-EIGHT AUS-0069- COC Area

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.

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)"°

. Environment Canada (1995)"!

. Talmage et al. (1999)"

. Efroymson et al. (1997a, 1997b)!3
. CCME (1999)"

. MHSPE (1994)"

« Other sources

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

' 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, 8.S., D.M. Opresko, C.J. Maxwell, C.I.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.

" 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. Qak 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
Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision. Qak Ridge National
Laboratory, Oak Ridge, Tennessee. ES/ER/TM-126/R2.

' Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.

¥ 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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SECTIONTWENTY-EIGHT AUS-0069- COC Area

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)'¢ used a log Koy 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
bicaccumulative 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)"7
. USEPA (1996 — summarized by Ingersoll ef al. 1996)'®

+ Ontario Ministroy of the Environment and Energy (1995)"*

. NOAA (1999)°

. Ecotox (USEPA 1996)*!

. Longeral (1995)*

« Equilibrium partitioning

» USEPA Region V Environmental Data Quality Levels (EDQLSs)

+  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 15" percentile and 50% percentile values in the effects
datasets, respectively. The Probable Effects Level (PEL) is the geometric mean of the 50"

'® 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.

** 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.

'° Ontario Ministry of Environment and Energy. 1995. Ontario’s Approach to Sediment Assessment and
Remediation. Second SETAC World Congress (16™ Annual Meeting). Vancouver, British Columbia, Canada.
**NOAA. 1999. Screening quick Reference Tables. National Oceanic and Atmospheric Administration HAZMAT
Report 99-1, Seattle Washington.

2 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.

2 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 85" percentile in the no-effects data set, and the effects
range medium is the 50" 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 28-11; 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

mThis Final PA/SI Report is identical to the “Draft-Final” Report issued in September 2001. 28-8
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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.

mm Final PA/S] Report is identical to the “Draft-Final” Report issued in September 2001,
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SECTIONTWENTY-EIGHT RUS-0069- COC Area

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-0069-013

AUS-0069-015

AUS-0069-016

AUS-0069-017

AUS-0069-018

Sheet 1 of 1
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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 IS 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/kg to 1,700 ug/kg
Benzo(a)Pyrene 3/15 88 ug/kg to 2,200 ug’kg
Benzo(b)Fluoranthene 4/15 66 ug/ke 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 uglkg

Chrysene 4/15 48 ug/kg to 1,800 ug/kg
Dibenz(a,h)Anthracene 1/15 630 ug/kg

Dibenzofuran 1/15 65 ug/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-c,d)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 8.7mg/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 1 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

mg/kg = milligrams per kilogram
ug/kg = micrograms per kilogram

Sheet 2 of 2

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

mms Final PA/SI Report is identical to the “Draft-Final” Report issued in September 2001.




SECTIONTWENTY-EIGHT AUS-0069- COC Area

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 172 120 ug/kg
Chrysene 1/2 82 ug/kg
Dibenzofuran 1/2 59 ug/kg
Di-n-Buty! Phthalate 1/2 260 ug/kg
Fluoranthene 172 150 ug/kg
Phenanthrene 1/2 220 ug/kg
Pyrene 1/2 130 ug/kg
Other Inorganics
Total Organic Carbon 1/1 [142,000 mg/kg
Metals
Aluminum 2/2 10,600 mg/kg to 10,700 mg/kg
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/kgto 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 1 of 1
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

mm‘s Final PA/SI Report is identical to the “Draft-Final” Report issued in September 2001,




SECTIONTWENTY-EIGHT AUS-0069- COC Area

TABLE 28-5
TRENCH WATER SAMPLE ANALYTICAL RESULTS SUMMARY
Constituent Number of Detections Range of Detections
Volatile Organic Compounds
cis-1,2-Dichloroethene | 172 [1ug/L
Semivolatile Organic Compounds
bis(2-Ethylhexyl) Phthalate | 12 3.9 ug/L
Explosives
HMX | 1/2 [0.71 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/LL
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 172 I ug/L
Calcium 272 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 212 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 12 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

mms Final PA/SI Report is identical to the “Draft-Final” Report issued in September 2001.



HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0069

TABLE 28-6

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Ratio of ll\‘lax Baf::;:lré{si:; A Hazard Quotient (H-Q) Ratio of Max Con-centr-ation
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region 9 Industrial Based on-USEl-’A Region 9 | (or Max RL) to Mlgr.'atn-m tﬂ“
Limit (RL) Max RL) to Soil PRG for Industrial St-bll PRG for Groundwater Criteria

Background (SOIL) Carcinogens Toxins (DAF-1)
Volatile Organic Compounds
71-55-6 1,1,1-Trichloroethane 7 U UG/KG 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.I8EHD
75-34-3 1,1-Dichloroethane 7 u UG/KG 3 40E-06 7.00E-03
75-35-4 1,1-Bichloroethene 7 [of UG/KG 5.90E-08 1.O4E-04 2.33E+00
107-06-2 1,2-Dichloroethane (EDC) 7 U UG/KG $.15E-09 1.99E-D4 7.00E+00
540-59-0 1,2-Dichloroethene (total) 7 U UG/KG 4.75E-05 3.50E-01
78-87-5 1,2-Dichloropropane 7 U UG/KG 9.12E-09 3.29E-04 7.00E+00
78-93-3 2-Butancne (MEK) 14 U UG/KG 5.05E-07
591-78-6 2-Hexancne 14 u UG/KG
108-10-1 4-Methyi-2-pentanone (MIBK} 14 U UG/KG 4.85E-06
67-64-1 Acetone 21 U UG/KG 3.38E-06 2.63E-02
71-43-2 Benzene 7 U UG/KG 4.78E-09 2.89E-04 3.50E+00
75274 Bromodichloromethane 7 u UG/KG 2.97E-09 6.71E-G6 2.33E-01
75-25-2 Bromeform 7 u UG/KG 2.24E-11 3.97E07 1.75E01
74-83-9 Bromomethane 7 U UG/KG 5.33E-04 7.00E-01
75-15-0 Carbon disulfide 7 U UGKG 5.79E-06 3.50E-03
56-23-5 Carbon tetrachleride 7 U UG/KG 1.32E-08 1.00E-03 2.33E+H00
108-90-7 Chlorcbenzene 7 U UG/KG 1.29E-05 1.00E-01
75-00-3 Chloroethane 7 8] UG/KG 1.08E-09 3TE07
67-66-3 Chloroform 7 U UG/KG 1.34E-08 543E-03 2.33E-01
74-87-3 Chloromethane 7 U UG/KG 2.63E-09
156-59-2 cis-1,2-Dichlorocthene 7 U UG/KG 4.75E-05 3.50E-01

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

J = Estimated U =Nondetect

Page 1 of 12




TABLE 28-6

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0069

Max Result or Ratio of I.Wax Bafz;:nrlljlsi;]k? A Hazard Quotient (H.Q) Ratio of Max Con'centr'atim:J
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region 9 Industrial Based on-USEI.'A Region 9 { (or Max RL) to Mlg::atu-m t
Limit (RL) Bac:gl:zul:;‘)(:; 1 Soil PRG for Industru':;osxz:llSPRG for Ground;;t;il)(?nterla
Carcinogens
10061-01-5 cis-1,3-Dichloropropene 7 U UG/KG 3.94E-08 1.59E-04
124-48-1 Dibromochloromethane 7 U UG/KG 2.64E-09 4.40E-06 3.50E-01
100-41-4 Ethylbenzene 7 U UG/KG 1.17E-06 1.00E-02
75-09-2 Methylene chleride g U UG/KG 3.90E-10 8.18E-07 8.00E+00
110-54-3 N-Hexane 7 U UG/KG 1.73E-05
100-42-5 Styrene 7 U UG/KG 342E-07 3.50E-02
127-18-4 0 5 J UG/KG 2.68E-10 2.94E-06
108-88-3 Toluene 7 U | UGKG 3.52E-06 LI7E0Z
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-01
10061-02-6 trans-1,3-Dichloropropene 7 u VUG/KG 3.94E-08 1.59E-04
79-01-6 Trichloroethylene (TCE) 7 8] UG/KG 1.14E-09 8.85E-05 2.33E+00
75-01-4 Vinyl chleride 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-Dichlorcbenzene 510 U UG/KG 1.54E-04 5.67E-C1
541-73-1 1,3-Dichlorobenzene 510 U UG/KG 9.85E-03
106-46-7 1,4-Dichlercbenzene 510 U UG/KG 6.27E-08 2.65E-04 5.10E+0)
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
120-83-2 2,4-Dichlorophenol 510 U UG/KG 1.93E-04 L.OZEH)1
105-67-9 2,4-Dimethylphenol 510 18) UG/KG 2.89E-05 1.28EH00
51-28-5 2,4-Dinitrophenol 2600 U UG/KG ¢ 1.48E-03 2.60E+H02
91-58-7 2-Chloronaphthalene 510 U UGRG 1.87E-05
ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U= Nondetect
Page 2 of 12



TABLE 28-6
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-06069

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Ratio of ll\‘lax Baf::;ir[l;sis];kp A Hazard Quotient (H.Q) Ratio of Max Con-centr-ation
CAS Number Chemical Max Reporting | Qualifier | Units Concentration {or Region 9 Industrial Based on'USEl-’A Region 9 [{or Max RL) to Mlgl:atlc.m to|
Limit (RL) Max RL) to Soll PRG for Industrial S?nl PRG for Groundwater Criteria

Background (SOIL) Carcinogens Toxins (DAF-1}
95-57-8 2-Chlorophenol 510 u UG/KG 2.11E-03 2.55E+00
91-57-6 2-Methylnaphthalene 72 ] 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-Nitroaniline 2600 UJ 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 8] UGKG 5.17E-02
534-52-1 4,6-Dinitro-2-methylphenol 2600 U UG/KG
101-55-3 4-Bromopheny] phenyl ether 510 8] UG/KG
59-50-7 4-Chloro-3-methyiphenol 510 U UG/KG 1.16E-05
106-47-8 4-Chloroaniline 1000 U UG/KG 2.84E-04 3.33E+01
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 8] UG/KG 5.17E-02
100-02-7 4-Nitrophenol 2600 u UGKG 3.69E-04
83-32-9 Acenaphthene 510 0] UG/KG 1.33E-05 1.70E-02
208-96-8 Acenaphthylene 510 8 UG/KG 9.41E-06 2.55E-03
120-12-7 Anthracene 130 J UG/KG 3.34E-07 2.17E-04
56-55-3 (2 1700 UG/KG 5.89E-07
50-32-8 2200 UG/KG : 62E-06
205-99-2 B it 2600 UG/KG 9.01E-07 30E+
191-24-2 Benzo(g,h,i)perylene 2000 UG/KG . 3.69E-05 1.00E-02
207-08-9 Benzo(k){luoranthene 1700 UG/KG 5.89£-08 8.50E-01
111-91-1 bis(2-Chlorocthoxy}methane 510 U UG/KG

ND = Not Detected E = Qutside 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 Ratio of ll\r’lax Ba(s::;:f:rlljsi;kP A Hazard Quotient (H-Q) Ratio of Max Con.centr.ation
CAS Number Chemical Max Reporting | Qualifier Units Concentration (or Region 9 Industrial Based on-USEl-’A Region 9 | (or Max RL) to Mlgl:atu-m to
Limit (RL) Max RL) to Soil PRG for Industrial St-ul PRG for Groundwater Criteria
Background (SOIL) Carcinogens Toxins (DAF-1)
111444 bis{2-Chloroethyl} ether 510 U UG/KG 8.23E-07 2.55E+04
108-60-1 bis{2-Chloroisopropyl) ether 510 8] UG/KG 6.31E-08 1.20E-04
117-81-7 bis{2-Ethylhexyl) phthalate (DEHP) 120 J UG/KG 6.81E-10 6.81E-06
85-68-7 Buty] benzyl phthalate 510 U UG/KG 2.89E-06 6.38E-04
86-74-8 Carbazolelil 77 1 UGKG 6.24E-10 | 2:STEH00
218-01-9 Chrysene 1800 UG/KG 6.24E-09 2.25E-01
84-74-2 Di-n-buty] phthalate 720 UG/KG 8.17E-06 2.40E-03
117-84-0 Di-n-octyl phthalate 510 U UG/KG 2.89E05 5.10E-05
53-70-3 > 630 UG/KG
132-64-9 Dibenzofuran 65 7 UG/KG 1.28E-05
84-66-2 Diethyl phthalate 510 U UG/KG 7.24E-07
131-11-3 Dimethy] phthatate 510 U UG/KG 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 5.10E+00
87-68-3 Hexachlorobutadiene 510 u UG/KG 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 2.8%E-0% 5.79E-04 2.55E+01
193-39-5 2 = 1700 UGKG 5.89E-07
78-59-1 Isophorone 510 U UG/KG 1.96E-10 2.89E-06 1.70E+01
621-64-7 N-Nitroso-di-n-propylamine 510 U UG/KG 1.45E-06 2.55E+05
86-30-6 N-Nitrosodiphenylamine 510 u UG/KG - 1.01E-09 8.50E+00
91-20-3 Naphthalene 160 I UGKG ¢ 8.49E-04 4.00E-02
87-86-5 Pentachlorophencl 2600 U UG/KG 2.34E-07 1.82E-04 2.60E+03
ND = Not Detected E = Qutside of Range UJ = Estimated Nondetect
J =Estimated U = Nondetect
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HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0069

TABLE 28-6

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Ratio of I.VIax Baf:::irl?;;]kP A Hazard Quotient (H-Q) Ratio of Max Conf:entr'ation
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region 9 Industrial Based on‘USEl.’A Region 9 | {or Max RL) to Mlgl:atl?n 9
Limit (RL) Bacl?;::::?(::) 0 Soil PRG for Industru’tl!os;;:sPRG for Ground(v];z:;: )Crlterna
Carcinogens
85-01-8 Phenanthrene 440 I UG/KG 8.11E-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 8] UG/KG 1.44E-05
99-65-0 1,3-Dinitrobenzene 380 U UG/KG 4.31E-03
118-96-7 2,4,6-Trinitrotoluene (TNT) 680 I UG/KG 8.27E-09 1.54E-03
121-14-2 2.4-Dinitroteluene 380 U UG/KG 2.16E-04 9.50E+03
606-20-2 2,6-Dinitrotoluene 510 8] UGKG 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 0] UG/KG 3.79E-04
19406-51-0 4.Amino-2,6-Dinitrotoluene 250 J UG/KG
99-99-¢ 4-Nitrotoluene (PNT) 770 8] UG/KG 3.79E-04
2691-41-0 HMX 710 U UG/KG 1.75E-05
98-95-3 Nitrobenzene 380 U UG/KG 3.32E-03
121-82-4 RDX 770 U UG/KG 3.43E-08 291E-04
479-45-8 Tetryl 1200 U UG/KG 1.36E-04
Metals
7429-90-5 Aluminum 14860 MG/KG 5.14E-01 8.83E-03
7440-36-0 2 173 MG/KG 2.08E+02 2.12E-01
7440-38-2 48.1 MG/KG 3.56E+00 1.10E-01
7440-39-3 4940 MG/KG 2.53E+01 t 3.97E-02
7440-41-7 1.6 MG/KG 2.11E+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

Max Result or Ratio of 1-\{ax Baf::ziré:;kp A Hazard Quotient (H.Q) Ratio of Max Conf:entr.atiolij
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region 9 Industrial Based on.USEi.’A Region 9 | {or Max RL) to M:gll'atu.m t
Limit (RL) Bactl::::ulzﬁ)(;:) - Soil PRG for I“dusm;l-oi?::RG for Groundg:t;l"l )Cntena
Carcinogens

7440-42-8 84.2 MG/KG 1.59E+01 1.06E-03

7440-43-9 i 28 MG/KG 1ATE+02 9.37E-09 3.46E-02

7440-70-2 Calcium 51300 MG/KG 2.05E+01

7440-47-3 “hromi 266 MG/KG 1.06E+01 5.93E-07

7440-48-4 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 5.03E-01

7439-92-1 Lead: il i 51000 MG/KG 2.18E+03

7439-95-4 Magnesium 13900 MG/KG 8.96E+00

7439-96-5 Manganese 1620 MG/KG 4.45E-01 5.02E-02

7439-97-6 0.52 MG/KG 8.67E+00

7440-02-0 130 MG/KG 6.88E+00 3.18E-03

2023695 Potassium 1580 MG/KG 2.53E+H)0

7782-49-2 w : a1 J MG/KG 1.75E+00 4.01E-04

7440-22-4 S it : | 15.3 MG/KG 2.64E+01 1.50E-03

7440235 Sodium ' 1080 MGKG|  6.35E+00

7440-28-0 Thallium 14 U MG/KG 341E+1 . 9,78E-05

7440-62-2 Vanadium 89.5 ] MG/KG 1.90E+00 6.26E-03

7440-66-6 16400 MG/KG 3.19E+02 2.68E-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

o e Rt il et i O
CAS Number Chemical M;’i(nl:i:[;;:i)ng Qualifier | Units Industrial/Commercial Soil Const;'uction 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 1,1,2,2-Tetrachloroethane 7 U UG/KG
79-00-5 1,1,2-Trichloroethane 7 U UG/KG 8.54E-07 8.54E-07 3.50E-¢1
75-34-3 1,1-Dichloroethane 7 U UG/KG 3.50E-08 3.50E-08 3.04E-04
75-35-4 1,1-Dichlcroethene 7 U UG/KG 3.89E-07 3.89E-06 1.17E-01
107-06-2 1,2-Dichleroethane (EDC) 7 1 4) UG/KG 1.11E-04 5.00E-06 3.50E-01
540-59-0 1,2-Dichloroethene (total) 7 U UG/KG 3.50E-G7 3.50E-07 1.75E-02
78-87-5 1,2-Dichleropropane 7 U UG/KG 8.33E-05 3.89E-06 2.33E-01
78-93.3 2-Butanone (MEK) 14 U UG/KG
591-78-6 2-Hexanone 14 u UG/KG
108-10-1 4-Methyl-2-pentanone (MIBK) 14 U UG/KG
57-64-1 Acetone 21 U UG/KG 1.05E-07 1.05E-07 1.31E-03
71-43-2 Benzene 7 U UG/KG 3.50E-05 1.63E-06 2.33E01
75-27-4 Bromodichloromethane 7 U UG/KG 7.61E-05 3.50E-06 1.17E-02
75-25-2 Bromoform 7 u UG/KG 9.72E-06 4.38E-07 8.75E-03
74-83-9 Bromomethane 7 U UG/KG 2.41E-06 7.00E-06 3.50E-02
75-15-0 Carbon disulfide 7 U UG/KG 3.50E-08 3.50E-07 2.19E-04
56-23-5 Carbon tetrachloride 7 U UG/KG 1.59E-04 1.71E-05 1.00E-01
108-90-7 Chlorcbenzene 7 U UG/KG 1.71E-07 1.71E-06 7.00E-03
75-00-3 Chlorcethane 7 U UG/KG
67-66-3 Chloroform 7 u UG/KG 7.45E-06 3.50E-06 1.17E-02
74-87-3 Chloromethane 7 U UG/KG ¢
156-59-2 cis-1,2-Dichloroethene 7 u UG/KG 3.50E-07 3.50E-07 1.75E-02

ND = Not Detected E = QOutside of Range UJ= Estimated Nondetect
J=Estimated U = Nondetect
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TABLE 28-6

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0069

Max Result or Ratio of Max Concentration| Ratio of Max Concentrationj Ratio of Max Concentration
CAS Number Chemia Mo Repotin | Qualiir | Ut | 1 00C Lo S| Consracion Worker el | Sol Cmponntor |
Ingestion Criteria Ingestion Criteria Groundwater Criteria
10061-01-5 cis-1,3-Dichloropropene 7 U UG/KG
124-48-1 Dibromochloromethane 7 U UG/KG 1.71E-07 1.71E-07 1.75E-02
100-41-4 Ethylbenzene 7 U UG/KG 3.50E-08 3.50E-07 5.38E-04
75-09-2 Methylene chloride 8 u UG/KG 1.05E-05 6.67E-07 4.00E-01
110-54-3 N-Hexane 7 U UG/KG
100-42-5 Styrene 7 U UG/KG 1.71E-08 1.71E-07 1.75E-03
127-18-4 5 J UG/KG 4.55E-05 2.08E-06 8.33E-02
108-88-3 Toluene 7 8] UG/KG 1.71E-08 1.71E-08 5.83E-04
1330-20-7 total Xylenes 7 u UG/KG 7.00E-09 1.71E-08 4.67E-05
156-60-5 trans-1,2-Dichloroethene 7 u UG/KG 1.71E-07 L.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 1.17E-01
75-01-4 Viny! chloride 7 U UG/KG 2.33E-03 1.08E-04 7.00E-01
Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 510 8) UG/KG 2.55E-05 2.55E-04 1.02E-01
95-50-1 1,2-Dichlorobenzene 510 4 UG/KG 2.83E-06 2.83E-05 3.00E-02
541-73-1 1,3-Dichlorobenzene 510 u UG/KG
106-46-7 1,4-Dichlorobenzene 510 u UG/KG 2.55E-01
95-95-4 2,4,5-Trichlorephenol 2600 u UG/KG 1.30E-05 1.30E-05 9.63E-03
88-06-2 2,4,6-Trichlorophenol 510 0] UG/KG 9.31E-04 4.64E-G5 2.55E+H00
120-83-2 2,4-Dichlorophenol 510 U UG/KG 8.36E-05 8.36E-04 5.10E401
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+01
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 I
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0069

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Ratio of Max Cencentration| Ratio of Max Concentration] Ratio of Max Concentratiur:l
- i | s | v |, VREDIES | Mool e o s
Ingestion Criteria Ingestion Criteria Groundwater Criteria
95-57-8 2-Chloropheno! 510 u UG/KG 5.10E-05 5.10E-05 1.28E-01
91-57-6 2-Methylnaphthalene 72 ] UG/KG 1.18E-06 1.18E-06 1.71E-05
95-48-7 2-Methylphenol 510 U UG/KG 5.10E-06 5.10E-06 3.40E-02
88-744 2-Nitroaniline 2600 8] UG/KG
88-75-5 2-Nitrophenol 510 u UG/KG
91-94-1 3,3-Dichlorobenzidine 510 U UG/KG 3.92E-02 1.82E-03 7.29E+01
99-09-2 3-Nitroaniline 2600 8] UG/KG
534-52-1 4,6-Dinitro-2-methylphenol 2600 u UG/KG
101-55-3 4-Bromophenyl phenyl ether 510 U UGKG
59-50-7 4-~Chlere-3-methylphenol 510 u UG/KG
106-47-8 4-Chloroaniline 1000 18] UG/KG 1.22E-04 1.22E-03 143E+00
7005-72-3 4-Chloropheny! 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 0] UG/KG
83-32-9 Acenaphthene 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 ¥ UG/KG 2.13E-07 2.13E-07 1.08E-05
56-55-3 Be; 1700 UG/KG 2.13E-01 1.00E-02 8.50E-01
50-32-8 2200 UG/KG |3 1.29E-01 2.75E-01
205-99-2 ] : . 2600 UG/KG 3.25E-01 1.53E-02 5.20E-01
191-24-2 Benzo(g,h,iperylene 2000 UG/KG 3.28E-05 . 3.28E-05 4.76E-04
207-08-9 Benzo(k)fluoranthene 1700 UG/KG 2.1BE-02 ! 1.00E-03 3 4TEA02
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

o st o B e K o et ns s o
CAS Number Chemical M;?;:?;f)ng Qualifier | Units Industrial/Commercial Soil| Construction Weorker Soil Soil Component of
Ingestion Criteria Ingestion Criteria Groundwater Criteria

111444 bis(2-Chloroethyl) ether 510 U UG/KG 1.02E-01 6.80E-03 1.28E+03
108-60-1 bis(2-Chloroisoprepyl) 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 UG/KG 1.24E-06 1.24E-06 5.48E-04
86-74-8 ! i 77 1 UG/KG 2.66E-04 1.24E-05 1.28E-01
218-01-9 Chrysene 1800 UGKG 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 5.10E-05
53-70-3 Dil thitac ] 630 UG/KG 7.88E-01 3.71E-02 315E-91
132-64-9 Dibenzefuran 65 J UG/KG

84-66-2 Diethy! phthalate 510 U UG/KG 5.10E-07 5.10E-07 1.09E-03
131-11-3 Dimethyl phthalate 510 u UG/KG

206-44-0 Fluoranthene 2400 UG/KG 2.93E-05 2.93E-05 5.58E-04
86-73-7 Fluorene 510 U UG/KG 6.22E-06 6.22E-06 2.11E-04
118-74-1 Hexachlorobenzene 510 U UG/KG 1.28E-01 6.54E-03 2.55E-01
87-68-3 Hexachlorobutadiene 510 U UG/KG

77-47-4 Hexachlorocyclopentadiene 510 U UG/KG 3.64E-05 3 ..64 E-05 1.28E-03
67-72-1 Hexachloroethane 510 U UG/KG 2.55E-04 2.55E-04 1.02E+00
193-39-5 1k 1700 UG/KG 2.13E-01 1.00E-02 1.21E-01
78-59-1 Isophorone 510 U UG/KG 1.24E-06 . 1.24E-06 6.38E-02
621-64-7 N-Nitroso-di-n-propylamine 510 u UG/KG 6.38E-01 ’ 2.83E-02 1.02E+04
86-30-6 N-Nitrosodiphenylamine 510 U UG/KG 4.25E-04 . 2.04E-05 5.10E-01
91-20-3 Naphthalene 160 J UG/KG 1.95E-06 ' 1.95E-05 1.90E-03
87-86-5 Pentachlorophenol 2600 U UGKG 1.08E-01 5.00E-03 8.67E+01

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

e st vt R N oY
CAS Number Chemical M;)i(nl::;:;r]ti}ng Qualifier | Units Industrial’Commercial Seil | Construction Worker Soil Soil Component of
Ingestion Criteria Ingestion Criteria Groundwater Criteria
85-01-8 Phenanthrene 440 J UG/KG 7.21E-06 7.21E-06 1.05SE-04
108-95-2 Phenel 510 8] UG/KG 5.10E-07 425E-06 5.10E-03
129-00-0 Pyrene 2200 UG/KG 3.61E-05 31.61E-05 5.24E-04
Explosives
09-35-4 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 2.11E-03 4.75E+02
606-20-2 2,6-Dinitrotoluene 510 U UG/KG 6.07E-02 2.83E-03 7.29E+H)2
35572-78-2 2-Amino-4,6-Dinitrotoluene 370 I UG/KG
88-72-2 2-Nitrotoluene (ONT) 770 8] 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 8] UG/KG
98-95-3 Nitrobenzene 380 U UG/KG 3.80E-04 3.80E-04 3.80E+00
121-82-4 RDX 770 u UG/KG
479-45-8 Tetryl 1200 u UG/KG
Metals
7429-90-5 Aluminum 14800 MG/KG
7440-36-0 173 MG/KG 2.11E-01
7440-38-2 48.1 MG/KG axl) : 7.89E-01
7440-39-3 4940 MG/KG 3.53E-02 ¢ 3.53E-01 il ¥
7440417 16 MG/KG 5.526-02 242E01

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

i R it R o RS
CAS Number Chemical M;?;:';;:;ng Qualifier | Units Industrial/Commercial Soil| Construction Worker Soil Seil Component of
Ingestion Criteria Ingestion Criteria Groundwater Criteria
7440-42-8 Boron 84.2 MG/KG 4.68E-04 4.68E-03
7440-43-9 28 MG/KG 1.40E-02 1.40E-G1
7440-70-2 Calcium 51300 MG/KG
7440-47-3 C i 266 MG/KG 2.66E-02 6.49E-02
7440-48-4 Cobalt 28.6 MG/KG 2.38E-04 2.38E-03
7440-50-8 Copper F060 MG/KG 8.61E-02 8.61E-01 6.42E-01
7439-89-6 Iron 308000 MG/KG
7439-92-1 Lead 5 51000
7439-95-4 Magnesium 13900 MG/KG
7439-96-5 Manganese 1620 MG/KG 1.69E-02 1.69E-01
7439-97-6 0.52 MG/KG 8.52E-04 8.52E-03
7440-02-0 130 MG/KG 3.17E-03 3.17E02
2023695 Potassium 1580 MG/KG
7782-49-2 4.1 I MG/KG 4.10E-04 4.10E-03
7440-22-4 $ 15.3 MG/KG 1.53E-03 1.53E-02
7440-23-5 Sodium 1080 MG/KG
7440-28-0 Thallium 14 8] MG/KG 8.75E-02 8.75E-02 5.83E+H0
7440-62-2 Vanadium 89.5 J MG/KG 6.39E-03 6.39E-02 9.13E-02
7440-66-6 16400 MGG 2.69E-02 2.69E-01 5¢

ND = Not Detected E = Qutside of Range UJ = Estimated Nondetect
J =Estimated U =Nondetect
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TABLE 28-7

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0069

Max Result or Concenteaton or | Basedon USEPA |  Harard Quotient Q) | Ratioof Max Conceniraion
CAS Number Chemical Max Reporting | Qualifier | Units Max RL) to Region 9 Industrial Based on-USEl"A Region 3 | {or Max RL) to Mlgi:atl?l‘l 9
Limit (RL) Background Soil PRG for IndHStm-ll-loS,:;::sPRG for Ground(;aAt;il )Cnteria
(SEDIMENT) Carcinogens
Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 580 U UG/KG 7.61E-05 1.93EH)G
95-50-1 1,2-Dichlorebenzene 580 19) UG/KG 1.75E-04 6.44E-01
541-73-1 1,3-Dichlorobenzene 580 U UG/KG . 1.12E-02
106-46-7 1,4-Dichlorebenzene 580 U UG/KG 7.14E-08 3.02E-04 5.80E+00
95-954 2,4,5-Trichlorophenol 2900 u UG/KG 3.29E-05 2.90E-01
88-06-2 2,4,6-Trichlorophenol 580 U UG/KG 2.59E-09 7.25E+H01
120-83-2 2,4-Dichlorophenol 580 4 UG/KG 2.18E-04 1.16E+01
105-67-9 2,4-Dimethylphenol 580 8] UG/KG 3.29E-05 1.45E+00
51-28-5 2,4-Dinitrophenol 2900 U UG/KG 1.65E-03 2.90E+02
91-58-7 2-Chloronaphthalene 580 8] UG/KG 2.13E-05
95-57-8 2-Chlorophenol 580 U UG/KG 2.40E-03 2.90E+00
91-57-6 2-Methylnaphthalene 580 U UG/KG 1.07E-05 2.90E-03
95-48-7 2-Methylphenc! 580 U UG/KG 1.32E-05 7.25E-01
88-74-4 2-Nitroaniline 2900 U UG/KG 5.76E-02
88-75-5 2-Nitrophenol 580 U UG/KG 8.23E-05
01-94-1 3,3"-Dichlorobenzidine 580 83 UG/KG 1.06E-07 1.93E+03
99-09-2 3-Nitroaniline _ 2900 U UG/KG 5.76E-02
534-52-1 4,6-Dinitro-2-methylphenol 2900 0] UGKG
101-55-3 4-Bromophenyl phenyl ether 580 U UG/KG
59-50-7 4-Chloro-3-methylphenol 580 U UG/KG 1.32E-05
106-47-8 4-Chloroaniline 1200 U UG/KG . 341E04 4.00E+01
7005-72-3 4.Chlarophenyl phenyl ether 580 U UG/KG !
106-44-5 4-Methylpheno! 580 u UG/KG 1.32E-04

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

Max Result or Coﬁ:::t::t?::x(or Ba(s::: Z‘:IﬁilkPA Hazard Quotient (H_Q) Ratio of Max Con.centr.ation
CAS Number Chemical Max Reperting { Qualifier | Units Max RL} to Region 9 Industrial Based on.USEl-’A Region 9 | (or Max RL) to Mlgfat'?n to
Limit (RL) Background Soil PRG for IndustnaTIoS;(cin:‘lsPRG for Ground(;:t;i:l )Crlterla
(SEDIMENT) Carcinogens
100-01-6 4-Nitroaniline 2900 U UG/KG 5.76E-02
100-02-7 4-Nitrophenol 2900 8) UG/KG 4.12E-04
83-32-9 Acenaphthene 580 8] UG/KG 1.51E-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 UG/KG 2.32E-08 8.38E-01
50-32-8 Benzo{a)pyrene 54 I UG/KG 1.87E-07 1.35E-01
205-99-2 Benzo{b)fluoranthene 120 J UG/KG 4.16E-08 6.00E-G1
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 8] UG/KG
111-44-4 bis(2-Chloroethyl) ether 580 U UG/KG 9.36E-07 2.90E+04
108-60-1 bis(2-Chloroisopropyl) ether 580 U UG/KG 7.18E-08 1.37E-04
117-81-7 bis(2-Ethylhexyl} 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 1.53E+01
218-01-9 Chrysene 82 J UGKG 2.84E-10 1.03E-02
84-74-2 Di-n-buty! phthalate 260 J UG/KG 2.95E-06 8.67E-04
117-84-0 Di-n-octyl phthalate 580 U UG/KG 3.29E-05 5.80E-05
53-70-3 Dibenz(a,h)anthracene 580 u UG/KG 2.01E-06 7.25E+30
132-64-9 Dibenzofuran 59 I UG/KG ' 1.17E-05
84-66-2 Diethyl phthalate 580 U UG/KG . 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 = Qutside 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

Max Resultor Comeencrtion or | Basedon UStpa | HaZArd Quotient (1Q) | Ratio of Max Concentration
CAS Number Chemical Max Reporting | Qualifier | Units Max RL) to Region 9 Industrial Based OH.USEI,.A Region 9 | (or Max RL) to M:gl:atn-)n tol
Limit (RL) Background Soil PRG for InduStn?rInS’:;:sPRG for Groundgs:;il)(lrltena
(SEDIMENT) Carcinogens
86-73-7 Fluorene 580 U UG/KG 1.75E-05 1.93E-02
118-74-1 Hexachlorobenzene 580 U UG/KG 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
77-47-4 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(1,2,3-¢,d)pyrene 580 u UGKG 2.01E-07 8.29E-01
78-59-1 Isopharone 580 U UG/KG 2.23E-1C 3.29E-06 1.93E+01
621-64-7 N-Nitroso-di-n-propylamine 580 U UG/KG 1.65E-06 2.90E+05
86-30-6 N-Nitrosodiphenylamine 580 U UG/KG 1.15E-09 9.67EHG
91-20-3 Naphthalene 580 U UG/KG 3.08E-03 1.45E-01
87-86-5 Pentachlorophenel 2900 u UG/KG 2.61E-07 2.03E-04 2.90E+03
85-01-8 Phenanthrene 220 J UGKG 4.06E-06 1.1GE-03
108-95-2 Phenol 580 u UG/KG 1.1GE-06 1.16E-01
129-06-0 Pyrene 130 J UG/KG 2.40E-06 6.50E-04
Explosives
99-35-4 1,3,5-Trinitrobenzene 440 uJ UG/KG 1.66E-05
99-65-0 1,3-Dinitrobenzene 440 U7 UG/KG 4.99E-03
118-96-7 2,4,6-Trinitrotoluene (TNT) 880 uJ UG/KG 1.07E-08 2.C0E-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 ul UG/KG .
99-08-1 3-Nitrotoluene 880 ur UG/KG ! 4.33E-04
19406-51-0 4-Amine-2,6-Dinitrotoluene 880 ur UG/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

Max Result or Col::Z:t::t?:;"(or Baf:; :irl?;;I;A Hazard Quotient (H.Q) Ratlo of Max Cunf:entr-atim:J
CAS Number Chemieal Max Reporting | Qualifier | Units Max RL) to Region 9 Industrial Based OR.USEI,)A Region 9 { (or Max RL) to Mlgl:ata?n t
Limit (RL) Background Soil PRG for Industn;losxcil:sPRG for Ground(v];::;il )Crlterla
(SEDIMENT) Carcinogens
99-99-0 4-Nitrotoluene (PNT) 880 ur UG/KG 4.33E-04
26691-41-0 HMX 830 uJ UG/KG 2.00E-05
08-95-3 Nitrobenzene 440 uJ UG/KG 3.84E-03
121-824 RDX 830 u UG/KG 3.92E-08 3.33E-04
479-45-8 Tetryl 1300 I UG/KG 1.48E-04
Metals
7429-90-5 Aluminum 10700 MG/KG 9.52E-01 6.38E-03
7440-36-0 8.8 MG/KG 4.63EH00 1.08E-02
7440-38-2 84 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 O0EF00:
7440-41-7 Beryllium 6.68 J MG/KG 4.25E-01 3.03E-10 1.84E-04 2.27E401
7440-42-8 Boron 19.4 MG/KG 2.45E-04
7440-43-9 [ 3 94 MG/KG 5.88E+00 3.15E-09 1.16E-02
7440-70-2 Calcium 6940 MG/KG 4.79E+00
7440-47-3 44.9 MG/KG 2.61E+00 1.00E-07
7440-48-4 Cobalt 9.1 MG/KG 1.00E+00 7.42E-05
7440-50-8 Copper 157 MG/KG 9.35E+00 2.07E-03
7439-89-6 Tron 21500 MG/KG 1.04E+00 3.51E-02
7439-92-1 = 610 MG/KG 2.54E+01
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 0.81 MG/KG 5.40E+00 .
7440-02-0 318 MG/KG 1.88E+00 ¢ 7.78E-04
2023695 Potassium 1000 MG/KG 7.04E-01

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

J = Estimated U = Nondetect

Page 4 of 10



TABLE 28-7

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0069

Ratio of Max Cancer Risk . . .
Max Result or Concentration (or Based on USEPA Hazard Quotient (H_Q) Ratio of Max Con'centr.atlon
. . \ . . . Based on USEPA Region 9 | (or Max RL) to Migration tof
CAS Number Chemical Max Reporting | Qualifier | Units Max RL) to Region 9 Industrial . N -
. . Industrial Soit PRG for Groundwater Criteria
Limit (RL) Background Soil PRG for Toxins (DAF-1)
(SEDIMENT) Carcinogens oxt
7782-49-2 Selenium 1.8 8] MG/KG 2.81E+00 1.76E-04 6.00E+00
7440-22-4 Silver 29 MG/KG 9.67E-01 2.84E-04 1.45E+00
7440-23-5 Sedium 170 MG/KG 1.17E-01
7440-28-0 Thallium 35 U MG/KG 1.13E+01 2.45E-05
7440-62-2 Vanadium 29.3 MG/KG 1.G5E+G0 2.05E-03 9.77E-02
7440-66-6 / 1110 MG/KG 1.94E+01 1.81E-03
Other Parameters
TOC TOC 142000 E |MGKG[  226E+00

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

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

Max Result or Ratio of Max Concentration| Ratio of Max Concentration] Ratio of Max Concentration
cxs e | cut | i |, SOSIDIIA oAy o i s
Ingestion Criteria Ingestion Criteria Groundwater Criteria
Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 580 u UG/KG 2.90E-05 2.90E-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
95-95-4 2.4,5-Trichlorophenol 2900 U UGKG 1.45E-05 1.45E-05 1.07E-02
88-06-2 2,4,6-Trichlcrophenol 580 U UGKG 1.12E-03 5.27E-05 2.90E+H)0
120-83-2 2,4-Dichlorophenol 580 U UGKG 9.51E-05 9.51E-04 5.80E-01
105-67-9 2,4-Dimethylphenol 580 U UG/KG 1.41E-05 1.41E-05 6.44E-02
51-28-5 2,4-Dinitrophenol 2940 U UG/KG 7.07E-04 7.07E-03 1.45E+01
01-58-7 2-Chloronaphthalene 580 u UG/KG
95-57-8 2-Chlorophencl 580 u UG/KG 5.80E-05 5.80E-05 1.45E-01
91-57-6 2-Methylnaphthalene 580 U UG/KG 9.51E-06 9.51E-06 1.38E-04
95-48-7 2-Methylphenol 580 U UG/KG 5.80E-06 5.80E-06 3.87E02
88-74-4 2-Nitroaniline 2900 U UG/KG
88-75-5 2-Nitrophenol 580 U UGKG
91-94-1 3,3"-Dichlorobenzidine 580 U UG/KG 4 46E-02 207E-03 8.29E+01
99-09-2 3-Nitroaniline 2800 U UG/KG
534-52-1 4,6-Dinitro-2-methylphenol 2900 u UG/KG
101-55-3 4-Bromophenyl pheny! ether 580 u UGKG
59-50-7 4-Chloro-3-methylphenol 580 U UG/KG
106-47-8 4-Chloroaniline 1200 U UGKG 1.46E-04 . 146E-03 1.71E+Q0
7005-72-3 4-Chlorophenyl phenyl ether 580 U UGKG !
106-44-5 4-Methylphenec! 580 u UG/KG

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

J=Estimated tJ= 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

e Rt R e e o oy e o
CAS Number Chemical M;?;:?;:i)ng Qualifier 1 Units Industrial/Commercial Soil | Construction Worker Soil Soil Component of
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 UG/KG 9.51E-06 9.51E-06 1.38E-04
120-12-7 Anthracene 580 u UG/KG 9.51E-07 9.51E-07 4.83E-05
56-55-3 Benzo(a)anthracene 67 J UG/KG 8.38E-03 3.94E-04 3.35E02
50-32-8 Benzo(a)pyrene 54 I UG/KG 6.75E-02 3.18E-03 6.75E-03
205-99-2 Benzo(b)fluoranthene 120 ] UG/KG 1.50E-02 7.06E-04 2.40E-02
191-24-2 Benzo{g,b,i)perylene 580 U UG/KG 9.51E-06 9.51E-06 1.38E-04
207-08-9 Benzo(k)flucranthene 580 u UG/KG 7.44E-03 3.41E-04 1.18E-02
111-91-1 bis{2-Chloroethoxy)methane 580 U UG/KG

111-44-4 bis(2-Chloroethy!) ether 580 U UG/KG 1.16E-01 7.73E-03 1.45E+)3
108-60-1 bis(2-Chloroisopropy!) ether 580 8] UG/KG

117-81-7 bis{2-Ethylhexyl) phthalate (DEHP) 580 U UG/KG 1.41E-03 1.41E-04 1.61E-04
85-68-7 Butyl benzyl phthalate 580 U UG/KG 1.41E-06 1.41E-06 6.24E-04
86-74-8 Carbazole 580 u UG/KG 2.00E-03 9.35E-05 9.67E-01
218-01-9 Chrysene 82 I UG/KG 1.05E-04 4 82E-06 5.13E-04
84-74-2 Di-n-butyl phthalate 260 I UG/KG 1.30E-06 1.30E-06 1.13E-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 3.41E02 2.90E-C1
132-64-9 Dibenzofuran 59 I UG/KG

84-66-2 Diethyl phthalate 580 U UG/KG 5.80E-07 i 5.80E-07 1.23E03
131-11-3 Dimethy! phthalate 580 U UG/KG !

206-44-0 Fluoranthene 150 ] UG/KG 1.83E-06 1.83E-06 3.49E-05

ND = Not Detected  E = Qutside of Range UJ = Estimated Nondetect
J= Estimated U =Nondetect
Page 7 of 10



TABLE 28-7

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0069

Max Result or Ratio of Max Concentrationf Ratio of Max Concentration| Ratio of Max Concentration
SR i | ot | v |, S SRED TR et e e
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
771474 Hexachlorocyclopentadiene 580 U UG/KG 4.14E-05 4.14E-05 1.45E-03
67-72-1 Hexachloroethane 580 U UG/KG 2.90E-04 2.90E-04 1.16E+H00
193-39-5 Indeno(1,2,3-c,d)pyrene 580 u UGKG 7.25E-02 341E-03 4.14E-02
78-59-1 Isophorone 580 U UG/KG 1.41E-06 1.41E-06 T.25E-02
621-64-7 N-Nitroso-di-n-propylamine 580 U UG/KG 7.25E-01 3.22E-02 1.16E+04
86-30-6 N-Nitrosodiphenylamine 580 U UG/KG 4.83E-04 2.32E-05 5.80E-01
91-20-3 Naphthalene 580 U UG/KG 7.07E-06 7.07E-05 6.90E-03
87-86-5 Pentachlorophenol 2900 8] UG/KG 1.21E-01 5.58E-03 9.67E+01
85-01-8 Phenanthrene 220 J UG/KG 3.61E-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 3.10E-05
Explosives
99-35-4 1,3,5-Trinitrobenzene 440 I UG/KG
99-65-0 1,3-Dinitrobenzene 440 u UG/KG
118-96-7 2,4,6-Trinitrotoluene (TNT} 880 u UG/KG
121-14-2 2,4-Dinitrotoluene 440 w UG/KG 5.24E-02 2.44E-03 5.50E+02
606-20-2 2,6-Dinitrotoluene 580 8] UG/KG 6.90E-02 3.22E-03 8.29E+H)2
35572-78-2 2-Amino-4,6-Dinitrotoluene 880 ur UG/KG
88-72-2 2-Nitrotoluene (ONT) 880 uJ UG/KG
99-08-1 3-Nitrotoluene 880 [0A) UG/KG ¢
19406-51-0 4-Amino-2,6-Dinitrotoluene 880 I UG/KG
ND = Not Detected E = Qutside of Range UJ = Estimated Nondetect
J = BEstimated U =Nondetect
Page 8 of 10



TABLE 28-7
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-0669

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

o st i tertisirngt R it I
CAS Number Chemical M;’;::;?:;f)ng Qualifier | Units Industrial/Commercial Soil{ Construction Worker Soil Seit Component of
Ingestion Criteria Ingestion Criteria Groundwater Criteria
99-99-0 4-Nitrotoluene (PNT) 880 u UG/KG
2691-41-0 HMX 880 us UG/KG
98-95-3 Nitrobenzene 440 uJ UG/KG 4.40E-04 4.40E-04 4.40E+00
121-82-4 RDX 880 uJ UG/KG
479-45-8 Tetryl 1300 w UG/KG
Metals
7429-90-5 Aluminum 10700 MG/KG
7440-36-0 i n 88 MG/KG 1.07E-02 1.07E-01
7440-38-2 Arsenic 3.4 MG/KG 2 8OE+OO 1.38E-01 3.00E-01
7440-39-3 Bz ] 472 MG/KG 3.37E-03 3.37E-02 3.93E-01
7440-41-7 Beryllium 0.68 J MG/KG 6.80E-01 2.34E-02 1.03E-01
7440-42-8 Boron 19.4 MG/KG 1.08E-04 1.08E-03
7440-43-9 Ca 9.4 MG/KG 4.70E-03 4.70E-02 2. S4B+
7440-70-2 Calcium 6940 MG/KG
7440-47-3 { 44.9 MG/KG 4.49E-03 1.10E-02
7440-48-4 Cobalt 9.1 MG/KG 7.58E-05 7.58E-04
7440-50-8 Copper 157 MG/KG 1.91E-03 1.91E-02 143E-02
7439-89-6 Iron 21500 MG/KG
7439-92-1 Lead; i 61C MG/KG
7439954 Magnesium 3130 MG/KG
7439-96-5 Manganese 1150 MG/KG 1.24E-02 ' 1.24E-01
7439-97-6 ¢.81 MG/KG 1.33E-03 . 1.33E-02
7440-02-0 31.8 MG/KG 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
Page 9 of 10



TABLE 28-7
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS FROM AUS-006%9

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

s Rt it A e by
CAS Number Chemical M;:n?i:l;;:i)ug Qualifier | Units Industrial/Commercial Soil | Construction Worker Soil Seil Component of
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 L.46E+00
7440-62-2 Vanadium 203 MG/KG 2.09E-03 2.09E-02 2.99E-02
7440-66-6 ; : S 1110 MG/KG 1.82B-03 1.82E-02 3.08E-01
Other Parameters
TOC TOC 142000 E |MGKG] [

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

J = Estimated U =Nondetect
Page 10 of 10



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
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 MG% :::‘j:;t:f;:rﬁl::; I
(Tap Water) (Tap Water)
Volatile Organic Compounds
71-55-6 1,1,1-Trichloroethane 1 U UG/L 1.26E-03 5.00E-03
79-34-5 1,1,2,2-Tetrachloroethane 1 U UG/L 1.81E-05 2.74E-03
79-00-5 1,1,2-Trichloroethane 1 U UG/L 5.01E-06 4.11E-02 2.00E-01
75-34-3 1,1-Dichleroethane 1 U UG/L 1.23E-03
75-35-4 1,1-Dichloroethene 1 U UG/L 2.19E-05 1.83E-02 1.43E-01
107-06-2 1,2-Dichloroethane (EDC) 1 U UG/L 8.12E-06 9.88E-02 2.00E-01
78-87-5 1,2-Dichloropropane 1 U UG/L 6.07E-06 1.45E-01 2.00E-01
78-93-3 2-Butancne (MEK} 2 u UG/L 1.05E-03
591-78-6 2-Hexanone 2 u UG/L
108-10-1 4-Methyl-2-pentancne {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 2.00E-01
75-27-4 Bromodichloromethane 1 8] 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 Bromomethane 1 u UG/L 1.15E-01
75-150 Carbon disulfide 1 u UG/L 9.59E-04
56-23-5 Carben tetrachloride 1 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-G2
75-00-3 Chloroethane 1 U UG/L 2.16E-07 1.16E-04
67-66-3 Chloroform 1 U UG/L 6.08E-06 1.60EH00
74-87-3 Chloromethane 1 u UG/L 6.62E-07
156-59-2 cis-1,2-Dichloroethene 1 UG/L 1.64E-02 1.43E-02
10061-01-5 ¢is-1,3-Dichloropropene 1 U UG/L 1.23E-05 ! 1.15E-01
124-48-1 Dibromochloromethane 1 u UG/L 7.50E-06 8.22E-03

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

J = FEstimated 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
CAS Number Chemical Max Reporting | Qualifier | Units| Region 9 PRG for |USEPA Region 9 PRG (OF M2x RL) t0 USEPA
Limit (RL) Carcinogens for Toxins MGCrE:::::;eIf:::;T:; !
(Tap Water) {Tap Water)
100-41-4 Ethylbenzene 1 U UG/L 7.46E-04 1.43E-03
75-09-2 Methylene chloride 1 U UG/L 2.34E-07 6.16E-04 2.00E-01
110-54-3 N-Hexane 1 U UG/L 2.85E-03
100-42-5 Styrene 1 8) UG/L 6.09E-04 1.00E-02
127-18-4 Tetrachloroethylene (PCE) 1 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 1 U UG/L 6.99E-04 1.00E-04
156-60-5 trans-1,2-Dichloroethene 1 i3 UG/L 8.22E-03 1.00E-02
10061-02-6 trans-1,3-Dichloropropene i U UG/L 1.23E-05 1L15E-01
79-01-6 Trichloroethylene (TCE) 1 U UG/L 6.10E-07 2.74E-02 2.00E-01
75-01-4 Vinyl chloride 1 U UG/L 5.06E-05 5.00E-01
Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 10 U UG/L 5.14E-02 1.43E-01
95-50-1 1,2-Dichlorobenzene 10 U UG/L 2.70E-02 1.67E-(2
541-73-1 1,3-Dichlorobenzene 10 U UG/L 1.83E+00C
106-46-7 1,4-Dichlorobenzene 10 U UG/L 1.99E-05 5.48E-02 1.33E-01
95-95-4 2,4,5-Trichlorophenol 50 U UG/L 1.37E-02
88-06-2 2,4,6-Trichlorophenol 10 U UG/L 1.64E-06
120-83-2 2,4-Dichlorophenol 10 U UG/L 9.13E-02
105-67-9 2,4-Dimethylphenol 10 U UG/L 1.37E-02
51-28-5 2 4-Dinitrophenol 50 u UG/L 6.85E-01
91-58-7 2-Chloronaphthalene 10 U UG/L 2.05E-02
95-57-8 2-Chlorophenol 10 U UG/L ‘. 3.29E-01
91-57-6 2-Methylnaphthalene 10 U UG/L ! 548E-02
95-48-7 2-Methylphenol 10 U UG/L 5.48E-03

ND = Not Detected E = Qutside 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
CAS Number Chemical Max Reporting | Qualifier | Units| Region 9 PRG for |USEPA Region 9 PRG] _ (7 M2x RL) to USEPA
Limit {RL) Carcinogens for Toxins M(}C;:::;::f;:ﬁl:: I
{Tap Water) {Tap Water)
88-74-4 2-Nitroaniline 50 u UG/L 240E+H01
88-75-5 2-Nitrophenol 10 U UG/L 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-methylphenc] 10 8] UG/L 5.48E-03
106-47-8 4-Chloroaniline 20 U UG/L 1.37E-01
7005-72-3 4-Chlorophenyl phenyl ether 10 U UG/L
106-44-5 4-Methylphenol 10 Uy UG/L 5.48E-02
100-01-6 4-Nitreaniline 50 8] UG/L 2 40E+01
100-02-7 4-Nitrophencl 50 U UG/L 1.71E-01
83-329 Acenaphthene 10 [§) UG/L 2.74E-02
208-96-8 Acenaphthylene 10 u UG/L 5.48E-02
120-12-7 Anthracene 16 U UG/L 5.48E-03
56-55-3 Benzo(aJanthracene 10 U UG/L 1.09E-04
50-32-8 Benzo(a)pyrene 10 U UG/L 1.09E-03 5.00E+01
205-99-2 Benzo{b)fluoranthene 10 U UG/L 1.09E-04
191-24-2 Benzo(g,h,i)perylene 10 9) 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
111-44-4 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 ) 4.11E-02
117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 39 I UG/L 8.12E-07 ' 5.34E-03
85-68-7 Butyl benzyl phthalate 10 18] UG/L 1.37E-03

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

J = Estimated U = Nondetect

Page 3 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
CAS Number Chemical Max Reporting | Qualifier | Units| Region9 PRG for |USEPA Region 9 PRG (or Max RL) to USEPA
Limit (RL) Carcinogens for Toxins Mé:r I;:::i;:f:iﬁ::; I
{Tap Water) (Tap Water)
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 8] UG/L 1.37E-G2
53-70-3 Dibenz(a,h)anthracene 10 U UG/L 1.09E-03
132-64-9 Dibenzofuran 10 u UG/L 4.11E-01
84-66-2 Diethyl phthalate 10 U UG/L 342E-04
131-113 Dimethyl phthalate 10 U UG/L 2.74E-05
206-44-0 Fluoranthene 10 U UG/L 6.85E-03
86-73-7 Fluorene 10 U UG/L 4.11E-02
118-74-1 Hexachlorobenzene 10 U UG/L 2.38E-04 342E-01 1.00E+01
87-68-3 Hexachlorobutadiene 10 u UG/L 1.16E-05 1.37E+00
71474 Hexachlorocyclopentadiene 10 U UG/L 3.91E-02 2.00E-01
67-72-1 Hexachloroethane 10 8] UG/L 2.08E-0¢6 2.74E-01
163-39-5 Indeno(1,2,3-¢c,d)pyrene 10 8] UG/L 1.09E-04
78-59-1 Isophorone 10 U UG/L 1.41E-07 1.37E-03
621-64-7 N-Nitroso-di-n-propylamine 10 ul 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 1.61E+00
87-86-5 Pentachlorophencl 50 U UG/L 8.92E-05 4.57E-02 5.00E+01
85-01-8 Phenanthrene 10 U UG/L 5.48E-02
108-95-2 Phenol 10 U UG/L 4.57E-04 1.00E-01
129-00-0 Pyrene 10 U UG/L " 5.48E-02
Explosives ’
99-35-4 1,3,5-Trinitrobenzene 0.25 U I UGILI 2.28E-04

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

J = Estimated U = Nondetect

Page 4 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 Resu[t.or ) ) Bas.ed on USEPA (HQ) Ba-sed on (or Max RL) to USEPA
CAS Number Chemical 1\1an R-eportmg Qualifier | Units | Region 9 PRG for |USEPA Reglo.n 9 PRG MCL and/or IEPA Class I
Limit (RL) Carcinogens for Toxins Groundwater Standard
(Tap Water) {Tap Water)
99-65-0 1,3-Dinitrobenzene 0.25 U UG/L 6.85E-02
118-96-7 2,4,6-Trinitrotoluene {TNT) 0.5 8] 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 8) UG/L 1.37E-02
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.5 8] UG/L
88-72-2 2-Nitrotoluene (ONT) 0.5 U UG/L
99-08-1 3-Nitrotoluene 0.5 U UG/L 8.22E-03
19406-510 4-Amino-2,6-Dinitrotoluene 0.5 U UG/L
99-99-0 4-Nitrotoluene (PNT) 0.5 U UG/L 8.22E-03
2691-41-0 HMX 0.71 UG/L 3.89E-04
98-95-3 Nitrobenzene 025 U UG/L 7.36E-02
121-82-4 RDX 0.5 U UG/L 8.18E-07 4.57E-03
479-45-8 Tetryl 075 U UG/L 2.05E-03
Metals
7429-90-5 1430000 UG/L
7440-36-0 6 J UG/L 4.11E-01 1.00E+00
7440-38-2 327 I UG/ |: 30E0 - QOEH) -
7440-39-3 11200 UG/L 38EH00
7440-41-7 47.3 UG/L 6.48E-01
7440-42-8 250 i UG/L 7.61E-02 1.25E-01
7440-43-9 Cadmium 1 J UG/L 5.48E-02 2.00E-01
7440-70-2 Calcium 179000 UG/L
7440-47-3 Chrdr 1380 UG/L 38E+0}
7440-48-4 Cobalt 518 UG/L ! 2.37E01 5.18E-01
7440-50-8 G 1290 UG/L 9.52E-01 i

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

J = Estimated U =Nondetect

Page 5 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 Concentrati
Max Result or Based on USEPA (HQ) Based on (o: Max RL (t'o I?SIE;-P Aon
CAS Number Chemical Max Reporting | Qualiffer | Units| Region 9 PRG for [USEPA Region 9 FRG )
. \ . MCL and/or IEPA Class 1
Limit (RL) Carcinogens for Toxins Groundwater Standard
(Tap Water) {Tap Water) naa

7439-89-6 1870000 UG/L
7439-92-1 ] 875 UG/L
7439-95-4 Magnesium 286000 UG/L
7439-96-5 : 49900 UG/L
7439-97-6 6.8 UG/L
7440-02-0 Nl 1350 UG/L
2023695 Potassium 61200 UG/L
7782-49-2 Selenium 5 U UG/L 2.74E-02 1.00E-01
7440-22-4 Silver 11.7 ] UG/L 6.41E-02 2.34E01
7440-23-5 Sodium 74100 UG/L
7440-28-0 Thall: 106 ] UG/L
7440-62-2 1910 J UG/L I
7440-66-6 Zine 4160 UG/L 3.80E-01 8.32E-01

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

J=Estimated U= Nondetect
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. 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 Expos.ure Retaine«_i as
CAS Number Chemical (SOIL) Max Reporting | Qualifier | Units Hazard Quotient Potential
Limit (RL) (HQ) (SOIL) Bioaccumulator
Volatile Organic Compounds
71-55-6 1,1,1.Trichloroethane 7 U UG/KG 2.35E-04
79-34-5 1,1,2,2-Tetrachloroethane 7 u UG/KG 5.50E-02
79-00-5 1,1,2-Trichloroethane 7 8) UG/KG 2.45E-04
75-34-3 1,1-Dichloroethane 7 U UG/KG 3.48E-04
75-354 1,1-Dichloroethene 7 U UG/KG 8.45E-04
107-06-2 1,2-Dichloroethane (EDC) 7 U UG/KG 3.30E-04
540-59-0 1,2-Dichloroethene (total) 7 U UG/KG 8.89E-03
78-87-5 1,2-Dichloropropane 7 u UG/KG 1.00E-05
78-93-3 2-Butanone (MEK) 14 U UG/KG 1.56E-04 .
591-78-6 2-Hexanone 14 U UG/KG 1.11E-03
108-10-1 4-Methyl-2-pentanone (MIBK) 14 U UG/KG 3.16E-05
67-64-1 Acetone 21 U UG/KG 8.40E-03
71-43-2 Benzene 7 U UG/KG 4.38E-04
75-274 Bromodichloromethane 7 U UG/KG 1.30E-02
75-25-2 Bromoform 7 8] UG/KG 4.40E-04
74-839 Bromomethane 7 U UG/KG 2.98E-02
75-15-0 Carbon disuifide 7 U UG/KG 7.44E-02
56-23-5 Carbon tetrachloride 7 U UG/KG 7.00E-06
108-90-7 Chlorobenzene 7 U UG/KG 1.75E-04
75-00-3 Chloroethane 7 U UG/KG
67-66-3 Chloroform 7 u UG/KG 5.88E-03
74-87-3 Chloromethane 7 U UG/KG 6.73E-04
156-59-2 cis-1,2-Dichloroethene 7 0 UG/KG 8.89E-03
10061-01-5  {cis-1,3-Dichloropropene 7 U UG/KG 1.76E-02
124-48-1 Dibromochloromethane 7 U UG/KG 3.41E-03
100-41-4 Ethylbenzene 7 U UG/KG 1.40E-03
75-09-2 Methylene chloride 8 U UG/KG 1.98E-03
110-54-3 N-Hexane 7 U UG/KG
100-42-5 Styrene 7 U UG/KG 2.33E-05
127-18-4 Tetrachloroethylene (PCE) 5 J UG/KG 3.85E-04
108-88-3 Toluene 7 u UG/KG 2.33E-03
1330-20-7 total Xylenes 7 ) UG/KG 1.17E-02
156-60-5 trans-1,2-Dichloroethene 7 U UG/KG 8.89E-03
10061-02-6  |trans-1,3-Dichloropropene 7 U UG/KG 1.76E-02
79-01-6 Trichloroethylene (TCE) 7 u UG/KG 7.78E-04
75-01-4 Vinyl chloride 7 U UG/KG 1.08E-02
Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 510 U UG/KG 2.55E-02
95-50-1 1,2-Dichlorobenzene 510 u UG/KG 1.72E-01
541.73-1 1,3-Dichlorobenzene 510 U UGKG 1.35E-02
106-46-7 1,4-Dichlorobenzene 510 U UGKG 2.55E-02

ND = Not Detected E = Qutside of Range UJ = Estimated Nondetect
J=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 Retalnet.i as
CAS Number Chemical (SOIL) Max Reporting | Qualifier | Units Hazard Quotient Potential
Limit (RL) (HQ) (SOIL) Bioaccumulator

95-95-4 2,4,5-Trichlorophenol 2600 U UG/KG 6.50E-01
88-06-2 2,4,6-Trichloropheno! 510 U UG/KG 5.10E-02
120-83-2 2,4-Dichlorophenol 510 u UG/KG 5.83E-03
105-67-9 2,4-Dimethylphenol 510 U UG/KG 5.10E+01
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 } 72 J UG/KG 2.22E-02
95-48-7 2-Methylphenol 510 U UG/KG 1.26E-02
88-74-4 2-Nitroaniline 2600 U UG/KG 351E02 -
88-75-5 2-Nitrophenol 510 9] 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-01
534-52-1 4,6-Dinitro-2-methylphenol 2600 U UG/KG
101-55-3 4-Bromopheny! 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-01
7005-72-3 4-Chloropheny! pheny! ether 510 1) 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-01
100-02-7 4-Nitrophenol 2600 u UG/KG 3.71E-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 : 130 J UG/KG 8.78E-05
56-55-3 1700 UG/KG 3.26E-01
50-32-8 2200 UG/KG 5.00E-04
205-99-2 2600 UG/KG 4.35E-02
191-24-2 2000 UG/KG 1.68E-02
207-08-9 ] i 1700 UG/KG 2.84E-02
111-91-1 bis(2-Chloroethoxy)methane 510 U UG/KG 1.68E+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
117-81.7 Hexiy phh: 120 ] UG/KG 1.30E-01
85-68-7 510 u UG/KG 2.13E+H00
86-74-8 7 J UG/KG
218-01-9 1800 UG/KG 3.81E-01
84-74-2 720 UG/KG 3.60E-03
117-84-0 510 U UG/KG 7.19E-04
53-70-3 630 UG/KG 3.42E-02
132-64-9 it 65 J UG/KG
84-66-2 Di:thyl phthalate 510 U UG/KG $.10E-03
131-11-3 Dimethyl phthalate 510 u UG/KG 2.55E-03

ND = Not Detected E = Qutside of Range UJ = Estimated Nondetect
J = 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 Ba(csk(g):(;‘l;nd Max Reporting | Qualifier | Units | Hazard Quotient Potential
Limit (RL) (HQ) (S0IL) Bioaccumaulator

206-44-0 Fl 1 2400 UG/KG 1.97E-02

86-73-7 Fluorene B 510 U |UGKG 1.70E-02

118-74-1 Hexachlorobenzene 510 U UG/KG 5.10E-04

87-68-3 Hexachlorobutadiene 510 U UG/KG 1.28E+01

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 : 1700 UG/KG 1.56E-02

78-59-1 Isophorone 510 U UG/KG 3.67E-03

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

86-30-6 N-Nitrosodiphenylamine 510 U UG/KG 2.55E-02 -

91-20-3 Naphthalene 160 J UG/KG 6.43E-04

87-86-5 Pentachlorophenol 2600 U UG/KG 4.33E-01

85-01-8 440 J UG/KG 9.63E-03

108-95-2 Phenol 510 U UG/KG 1.28E-02

129-00-0 2200 UG/KG 2.80E-02

Explosives

99-35-4 1,3,5-Trinitrobenzene 380 U UG/KG 1.01E+00

99-65-0 1,3-Dinitrobenzene 380 U UG/KG 5.80E-01

118-96-7 2,4,6-Trinitrotoluene (TNT) 680 J UG/KG 2.27E-02

121-14-2 2,4-Dinitrotoluene 380 18] 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 370 J 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 8] UG/KG

2691-41-0 HMX 770 U UG/KG 3.08E-02

98-95-3 Nitrobenzene 380 u UG/KG 9.50E-03

121-824 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 Antimony 0.83 173 MG/KG

7440-38-2 13.5 48.1 MG/KG

7440-39-3 it 195 4940 MG/KG

7440417 |Beryllium B 0.76 16 MG/KG

7440-42-8 B 5.3 84.2 MG/KG}

7440-43-9 Cadmium 0.19 28 MG/KG

7440-70-2 Calcium 2497 51300 MG/KG

7440-47-3 -] 25.2 266

7440-48-4 217 28.6

7440-50-8 113 7060

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

J = Estimated

U = Nondetect
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~ 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 Retainec.l as
CAS Number Chemical (SOIL) Max Reporting | Qualifier | Units Hazard Quotient Potential
Limit (RL) (HQ) (SOIL) Bioaccumulator
7439-89-6 19306 308000 :
7439-92-1 5 234 51000
7439-95-4 Magnesium 1552 13900
7439-96-5 Manganese 3640 1620 MG/KG 1.62E+01
7439-97-6 B i ' 0.06 0.52 7.43E-02
7440-02-0 18.9 130 | s
2023695 625 1580
7782-49-2 2.34 4.1 J
7440-22-4 0.58 153
7440-23-5 170 1080
7440-28-0 Thallium 0.41 14 4]
" 17440-62-2 : : 472 89.5 J
7440-66-6 514 16400

ND = Not Detected E = Qutside 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

Background Max Result.or Direct Exposure Retained as

CAS Number, Chemical (SEDIMENT) Max Reporting | Qualifier | Units Hazard Quotient ) Potential
Limit (RL) (HQ) (SEDIMENT) { Bioaccumulator

Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 580 U UG/KG 6.30E-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
106-46-7 1,4-Dichlorobenzene 580 U UG/KG 1.66E+00
95.95-4 2.4,5-Trichiorophenol 2900 U UG/KG 2.00E+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-Dimethylphenol 580 u UG/KG 1.29E+01
51-28-5 2,4-Dinitrophenol 2900 U UG/KG 234E4+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-Methylnaphthalene 580 U UG/KG 8.29E+00
95-48-7 2-Methylphenol 580 U UG/KG 1.27E+02
88744 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-Niwoaniline 2900 ) UG/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 3.87E+03
106-47-8 4-Chloroaniline 1200 U UG/KG 7.32E-02
7005-72-3 4-Chloropheny! pheny! ether 580 U UG/KG 4.22E-01
106-44-5 4-Methylphenol 580 0] UG/KG 1.45E-01
100-01-6 4-Nitroaniline 2900 U UG/KG 8.01E-02
100-02-7 4-Nitrophenol 2900 U UG/KG 6.99E+01
83-32-9 Acenaphthene 580 [0) UG/KG 3.63E+01
208-96-8 Acenaphthylene 580 U UG/KG 1.32E401
120-12.7 Anthracene 580 U UG/KG 1.02E+01
56553 |Benzo(@amtiracenc 67 7 UG/KG 6.20E-01
50-32-8 : 54 J UG/KG 3.60E-01
205-99-2 Benzo{b)tl ] 120 ] UG/KG & 7
191-24-2 Benzo(g,h,i)perylene 580 U UG/KG 3.63E+01
207-08-9 Benzo(k)fluoranthene 580 U UG/KG 2.15E+01
1119141 bis(2-Chloroethoxy)methane 580 U UG/KG |- 4.46E-01
111-444 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 Buty! benzyl phthalate 580 U UG/KG §.27E-02
86-74-8 Carbazole 580 U UG/KG 1.76E-01
218-01-9 ( 82 I UG/KG 4.94E-01
84-74-2 260 J UG/KG 2.36E-02

ND = Not Detected E = Quiside of Range UJ = Estimated Nondetect
J=Estimated U = Nondetect Page } of 3



ADDITIONAL AND UNCHARACTERIZED SITES OU

TABLE 28-10 _
ECOLOGICAL SCREENING OF SEDIMENT RESULTS FROM AUS-0069

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as

CAS Number Chemical (SEDIMENT) Max l?:eporting Qualifler | Units Hazard Quotient Potential
Limit (RL) (HQ) (SEDIMENT) | Bioaccumulator

117-84-0 Di-n-octyl phthalate 580 U UG/KG 8.19E-04
53.70-3 Dibenz(a,h)anthracene 580 u UG/KG 1.76E+01
132-64-9 Dibenzo 59 J UG/KG 2.95E-02
84-66-2 Diethyl phthalate 580 U UG/KG 9.21E-01
131-11-3 Dimethyl phthalate 580 U UG/KG 1.11E-03
206-44-0 Elugran : 150 J UG/KG 3.55E-01
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 Hexachlorobutadiene 580 U UG/KG 1.22E+01
7747-4 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 UG/KG 341E+01
78-59-1 Isophorone 580 u UG/KG 5.06E-01
621-64-7 N-Nitroso-di-n-propylamine 580 U UG/KG
26-30-6 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 Phe : 220 I UG/KG [ e 1I0R L
108-95-2 Phenol 580 u UG/KG 1.21E+01
129-00-0 130 J UG/KG 6.67E-01
Explosives
99-35-4 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 ulJ UG/KG 1.52E+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+H00
35572-78-2  {2-Amino-4,6-Dinitrotoluene 880 us UG/KG
88-72-2 2-Nitrotoluene (ONT) 880 [6)) UG/KG 5.24E-02
99-08-1 3-Nitrotoluene 880 ur UG/KG 7.39E-02
19406-51-0  |4-Amino-2,6-Dinitrotoluene 880 uJ UG/KG
99-99-0 4-Nitrotoluene (PNT) 880 u) UG/KG 4.71E-02
269141-0 HMX 880 uJ UG/KG 8.80E+01
98-95-3 Nitrobenzene 440 ur UG/KG 7.52E-01
121-82-4 RDX 880 uJs UG/KG 4.40E+00
479-45-8 Tetryl 1300 uUJ UG/KG
Metals
7429-90-5 Aluminum 11241 10700 MG/KG 4.12E-01
7440-36-0 1.9 8.8 MG/KG [ E
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 = Qutside of Range UJ = Estimated Nondetect
J =Estimated U =Nondetect
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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 Max Reporting Qualifier Units Hazard Quotient Potential
(SEDIMENT) Limit (RL) (HQ) (SEDIMENT) | Bioaccumulator
7440-43-9 1.6 9.4
7440-70-2 Calcium 1448 6940
7440-47-3  |Chromis : 17.2 44.9
7440-48-4 Cobalt 9.1 9.1
7440-50-8 p 16.8 157
7439-89-6 Iron 20750 21500
7439.92-1 : 24 610
7439-95-4 Magnesium 1909 3130
7439-96-5 1043 1190
7439-97-6 0.15 0.81
7440-02-0 N 16.9 31.8
2023695 Potassium 1421 1000
7782-49-2 Selenium 0.64 1.8 U
7440-22-4 Silver 3 2.9 MG/KG 2.90E+00
7440-23-5 Sodium 1450 170
7440-28-0 Thallium 0.31 35 U
7440-62-2 Vanadium 28 29.3
7440-66-6  |Zibe & 57.1 1110
Other Parameters
TOC TOC 62778 142000 E  |MGKG|

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

J = Estimated

U = Nondetect
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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 COrC Rationale COPC Rationale COpC Rationale COPC Rationale
(yes/no) (yes/na) {yes/no) (yes/no)
Volatile Organic Compounds
1,1,1-Trichloroethane NA NA No A NA NA No A
1,1,2,2-Tetrachloroethane NA NA Uncertainty B NA NA Uncertainty B
1,1,2-Trichloroethane NA NA Uncertainty B NA NA Uncertainty B
1,1-Dichloroethane NA NA No A NA NA No A
1,1-Dichloroethene NA NA Uncertainty B NA NA Uncertainty B
1,2-Dichloroethane (EDC) NA NA Uncertainty B NA NA Uncertainty B
1,2-Dichloroethene (total) T 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 TNA No A
2-Hexanone NA NA No C NA NA - - XNo C
4-Methyl-2-pentanone (MIBK) NA NA No A NA NA No A
Acetone ‘NA NA No A NA NA No A
Benzene NA NA Uncertainty B NA NA Uncertainty B
Bromodichloromethane NA NA Uncertainty B NA NA No A
Bromoform NA NA No A NA NA No A
Bromomethane NA NA | Mo A NA NA No A
Carbon disulfide NA NA No A NA NA No A
Carbon tetrachloride NA NA | Uncertainty B NA NA | Uncerainty | B
Chlorobenzene 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
Chloromethane NA NA No A NA NA No A
cis-1,2-Dichloroethene NA NA No F NA NA No A
cis-1,3-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
Stytene NA NA No A NA NA A
Tetrachloroethylene (PCE) NA NA No A NA NA E
Toluene NA NA No A NA NA A
total Xylenes NA NA No A NA NA A
trans-1,2-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 N
1,2-Dichlorobenzene NA NA No A No A No A
1,3-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
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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 (;:::/l:s) Rationale (S:/l;f;‘) Rationale (S::/l:lg) lhtinna? (S::/l::;‘) Rationale

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-Chlorophenol NA NA No A Uncertainty B Uncertainty B
1-Methylnaphthalene NA NA NA NA NA NA NA NA
2-Methylnaphthalene NA NA No A No A No F |
2-Methylphenol NA NA No | A No A No A
2-Nitroaniling NA NA Uncertainty B No A No A
| 2-Nitrophenol _ NA NA No | A | No | A" - .No A
3,3-Dichlorobenzidine NA NA Uncertainty B Uncertainty | B 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-methylphenol NA NA | No A No A No ) L |
4-Chloroaniline NA NA No A Uncertainty B Uncertainty B
4-Chlorophenyl phepyl ether NA NA No C—; No b C No c
4-Methylphenol NA NA No A No A No A
4 Nitroaniline NA NA | Uncertainty B No A | mn | A
4-Nitrophenol T na | nNa No | A No A No A
Acenaphthene . NA NA No B A No _FT “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
Benzo(a)pyrene NA NA Uncertainty B No F
Benzo(b)fluoranthene NA NA Uncertainty B ] No F _
Benzo(g,h.i)perylene NA NA | No A | w A No F
Benzo(k)fluoranthene NA NA Uncertainty B 1 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-Chloroisopropy1) ether NA NA | Uncertainty B | No | A No A
bis(2-Ethylhexyl) phthalate NA NA No F No A No F
Butyl benzy! phthalate "1 Na NA No A No A No A
L(zarbazole NA NA Uncertainty B Uncertainty B
E)hrysene NA NA __Uncertainty B No 1 F F |
Di-n-butyl phthalate NA NA No A No F F
Di-n-octyl phthalate NA NA No A No A A
Dibenz(a,h)anthracene NA NA Uncertainty B Uncertainty B i E
Dibenzofuran NA NA No A No F F
Diethyl phthalate NA NA No A No A A
Dimethyl phthalate NA NA No A No A A
| Fluoranthene NA NA No A No F F o
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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 Seil
Chemical COPC Rationate CcorC Rationale COPC Ratlonale COPC Rationsle
(ves/no) (yes/no) (yes/no) (yes/no)

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(1,2,3-c,d)pyrene 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
Pentachlorophenot NA NA Uncertainty B Uncertainty B - Ungertainty 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 E No F F
Antimony NA NA E E E
Arsenic NA NA E D E
Barium NA NA E E E
Beryllium NA NA E F E .
Boron NA NA F F F
Cadmium NA | NA F E E
Calcium NA NA H H H |
Chromium T NA NA E E E
Cobalt NA | NA F F F
Copper NA o NA E F F
Cyanide, Total NA NA NA NA NA NA NA
Tron NA NA E F F
Lead NA NA E E E
Magnesium NA NA H H H
Manganese NA NA E F F
Mercury NA NA E E E
Nickel NA NA E E E
Potassium NA NA H ) H H -
Selenium NA NA A Uncertainty B E
Silver NA NA F | D E
Sodium NA NA H No H | No H
Thallium ' NA NA E Uncertainty B Uncertainty B
Vanadium NA NA E No F No F
Zinc NA NA F E o E
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 corc Rationale COPC Rationale corc Rationale corcC Rationale
(yes/no) (yes/no) (yes/no) (yes/no)
2,4,6-Trinitrotoluene (TNT) NA NA No A No A No F
EZ—Dinitmtoluene ’ NA NA No A Uncertainty B Uncertainty B
2,6-Dinitrotoluene NA NA No A Uncertainty B Uncertainty B
2-Amino-4,6-Dinitrotoluene NA NA No C No C Uncertainty G
2-Nitrotoluene (ONT) NA NA No C No C No C
3-Nitrotoluene NA NA No A No A No A l
4-Amino-2,6-Dinitrotoluene NA NA No c No C Uncertainty G
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 - 0 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 No A No A
Tetryl 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 - 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 cssential 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 28-12, AUS-0069

SUMMARY OF ECOLOGICAL COPEC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical (Cy(:sl;fs Rationale fy(:sl/'f:; Rationale ((:y(zsl;fs Rationale
Volatile Organic Compounds
1,1,1-Trichloroethane NA NA NA NA No A
1,1,2,2-Tetrachloroethane NA NA NA NA No A
1,1,2-Trichloroethane 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 TTNA No A
1,2-Dichloroethene (total) NA NA NA NA No A
_lii;B}éhloropropane 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 (MIBK) 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
Chlorobenzene NA NA NA NA No A
Chlorocthane NA NA NA NA No C
Chloroform NA NA NA NA No A
Chloromethane NA NA NA NA No A
cis-1,2-Dichloroethene NA NA NA NA No A
cis-1,3-Dichloropropene NA NA NA NA No A
Dibromochioromethane NA T 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-1,2-Dichloroethene NA NA NA NA No A
wans-1,3-Dichloropropene NA NA NA T NA No A
Trichloroethylene (TCE) NA NA NA NA No A
Vinyl chloride NA NA NA NA No A
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene NA NA No A No A
1,2-Dichlorobenzene NA NA Uncertainty B No A
1,3-Dichlorobenzene h NA NA No A No A ]
1,4-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 OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical ((:y(:sl;fcg Rationale ((:)’(::;flg Rationale ((:y(::;fs 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 Uncertainty B No A
2-Chloronaphthalene NA NA No A Uncertainty B
2-Chlorophenol NA NA Uncertainty B Uncertainty B |
}-Methylnaphthalene NA NA NA NA NA
2-Methylnaphthalene NA NA Uncertainty B E
2-Methylphenol NA NA Uncertainty B A
2-Nitroaniline NA NA No A A
2-Nitrophenol NA NA "No A A
3,3"-Dichlorobenzidine NA NA No A A
3-Nitroaniline NA NA No A A
4,6-Dinitro-2-methylphenol NA NA Uncertainty B C __
4.Bromophenyl phenyl ether NA NA No A c
4-Chloro-3-methylphenol NA NA Uncertainty B A B
[4-Chloroaniline NA NA No A A
4-Chlorophenyl phenyl ether NA NA No A C
[4-Methylphenol NA NA No A A
4-Nitroaniline NA NA No A A
4-Nitrophenol NA NA Uncertainty B A
Acenaphthene NA NA " Uncertainty B A
Acenaphthylene NA NA Uncertainty B A
Anthracene NA NA Uncertainty B E
Benzo(a)anthracene NA NA - E E |
'Bcnzo(a)pyrenc NA NA E E
[Benzo(b)fluoranthene NA NA E E |
Benzo(g,h,i)perylene NA NA Uncertainty B E
Benzo(k)fluoranthene NA NA Uncertainty B E
bis(2-Chloroethoxy)methane NA NA No A B
bis(2-Chloroethyl) ether NA NA No A A
bis(2-Chloroisopropyl) ether NA NA “No C C
bis(2-Ethylhexyl) phthalate NA NA No A E
Butyl benzyl phthalate NA NA No A B |
Carbazole NA NA A E |
Chrysene NA NA E E
| Din-butyl phthalate NA T NA , E E |
Di-n-octyl phthalate NA NA No A A |
Dibenz(a,h)anthracene NA NA . Uncertainty B E |
Dibenzofuran NA NA - E E
Diethyl phthalate NA NA A A
Dimethyl phthalate NA NA A A
liluoranthene NA NA E E
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SUMMARY OF ECOLOGICAL COPEC EVALUATION

TABLE 28-12, AUS-0069

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical ((:y‘z:;fg Rationale fy?;fs Rationale fy(e)sl;fo(; Rationale
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 B No A
Indeno(1,2,3-¢,d)pyrene NA NA Uncertainty B - E
Isophorone NA NA No A A
N-Nitroso-di-n-propylamine NA NA No C A
N-Nitrosodiphenylamine NA NA No A A
Naphthalene NA NA Uncertainty B F
Pentachlorophenol NA NA Uncertaint; B A
Phenanthrene NA NA 5 E E
Phenol NA NA Uncertainty B A
Pyrene NA NA E E
Metals and Inorganics
Aluminum NA NA F Uncertainty I
Antimony NA NA E E
Arsenic NA NA F E
Barium NA NA Uncertainty G E
Beryllium NA NA Uncertainty G F
Boron ) NA NA Uncertainty G E
Cadmium T TNA NA E F
Calcium NA NA Uncertainty GH GH |
Chromium NA NA CYesil E E
Cobalt NA NA F E
Copper NA NA E E
Cyanide, Total NA NA NA NA
Iron B NA NA F E
Lead NA NA E E
Magnesium NA NA G,H Uncertainty GH
Manganese NA NA B D
Mercury NA NA E E
Nickel NA NA E E
Potassium NA NA G,I.:i Uncertainty G,H
Selenium NA NA C E
Silver NA NA Yes| |\ D o 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 E
Explosives
1,3,5-Trinitrobenzene NA NA Uncertainty B Uncertainty B
1,3-Dinitrobenzene NA NA Uncertainty B No A

URS
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SUMMARY OF ECOLOGICAL COPEC EVALUATION

TABLE 28-12, AUS-0069

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical ((:y(:sl;f(g Rationale C(y(&)esl;::(g Rationale ((:y(::;f(g Rationale

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
4Nitrotoluene (PNT) NA NA No A No c
HMX T 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 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<5.5, Aluminum is a COPEC, otherwise it is not,
J - Chemical was classified as a COPEC based on USEPA 1998 data but was not a COPEC based on SI data.

NA - Not Analyzed or not applicable.
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URS

AUS-0069 - FORMER EMMA OU SITE COC-15
CHEMICALS DETECTED ABOVE SCREENING CRITERIA AND ABOVE REFUGE BACKGROUND
(WHERE APPLICABLE)

TABLE 28-13

ADDITIONAL AND UNCHARACTERIZED SITES OU S1

. 1 . . Trench Surface
Chemical Drum Soil Sediment Water ‘Water
VOCs
Tetrachloroethylene (PCE) H NA NA
SVOCs
2-Methylnaphthalene E NA
Anthracene E NA
Benzo(a)anthracene HE E NA
Benzo(a)pyrene H.E E NA
Benzo(b)fluoranthene HE E NA
Benzo(g,h,i)perylene E NA
Benzo(k)fluoranthene E NA
bis(2-Ethylhexyl)phthalate (DEHP) E . NA
Carbazole HE NA
Chrysene E E NA
Di-n-buty! 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 H,E NA
Phenanthrene E E NA
Pyrene E E NA
Metals
Aluminum H NA
Antimony HE HE H NA
Arsenic H,E H NA
Barium H,E H H NA
Beryllium H H NA
Boron E NA
Cadmium H HE NA
Chromium HE HE 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 HE NA
Thallium H NA
Vanadium E H NA
Zing H,E H,E NA
Key:

' 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-NINE AUS-0109- 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-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.’

AUS Original Site Designations

AUS-0109 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.> By 1960, it appeared that detonation activity had ceased.* By 1965, agricultural activity
was encroaching on the cratered area.” 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 1I (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).

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 1
(Text) Page 3-31 and Volume I (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 Refuge. Marion, llinois, Volume I
(Text) Page 3-31 and Volume II (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 Refuge, Marion, [llinois, Volume I
(Text) Page 3-31 and Volume II (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 Refuge, Marion, Illinois, Volume I
(Text) Page 3-31 and Volume 11 (Maps) Page R.
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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 Investlgatlon at AUS-0109 on April 13, 2000. The ratlonale for sample
locations, media, and analytes is presented in the Field Sampling Plan (FSP)® 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
s0il 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.’

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
Tnspection, 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 IOP buildings that are still
existing). Entech independently obtained coordinates from the aerial photos. The coordinates obtained from the
aerial photos were found to be in agreement with the coordinates obtained by conventional methods, within a few ft;
acceptable for of locating site features such as craters.

mms Final PA/SI Report is identical to the “Draft-Final” Report issued in September 2001. 29'2




SECTIONTWENTY-NINE AUS-0109 - COC Area

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.

29.2.2.1.2 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-0109.
The screening results are presented in the tables in terms of hazard quotients (HQs). The HQ for
any chemical detected, for any particular screening criterion is simply the ratio of the maximum
detected concentration to the screening concentration. For human health for carcinogens, a
screening level “cancer risk” is calculated instead of an HQ.

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

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

In 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 Sail

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 1 x 10°%. 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.

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)®
. Environment Canada (1995)°
o Talmage et al. (1999)"°

8 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.
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. Efroymson et al. (1997a, 1997b)"!
«  CCME (1999)"

. MHSPE (1994)"

o 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 (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)"* used a log Ko of 3.5 as a target threshold value indicative of
bioaccumulative chemicals to target organic chemicals of greatest concern. Using this as a
guideline, organic chemicals with a log Koy 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

1 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.

' 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 1. 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.

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 “D” 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.ls Based on the small size of AUS-0109, 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-0109.

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

1 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.

mms Final PA/S1 Report is identical 1o the “Draft-Final” Report issued in September 2001, 29-7




SECTIONTWENTY-NINE AUS-0109-COC Area
TABLE 29-1
SURVEY COORDINATES FOR SAMPLE LOCATIONS IN AUS-0109

Sample Ground Top' of

Location Northing Easting Surfa.ce 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.

NA = Not Applicable

Sheet 1 of 1
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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/kg to 0.21 mg/kg
Calcium 212 1,480 mg/kg to 1,670 mg/kg
Chromium, Total 2/2 9 mg/kg
Cobalt 22 8.2 mg/kgto 12.3 mg/kg
Copper 2/2 4.5 mgkg to 7.6 mg/kg
Iron 2/2 10,300 mg/kg to 20,400 mg/kg
Lead 2/2 13.2 mg/kg to 16.5 mg/kg
Magnesium 2/2 777 mg/kg to 891 mg/kg
Manganese 2/2 1,820 mg/ke to 2,170 mg/kg
Mercury 2/2 0.08 mg/kg to 0.17 mg/kg
Nickel 22 10.2 mg/kg to 11.9 mg/kg
Potassium 272 467 mg/kg to 479 mg/kg
Selenium 2/2 1.4 mg/kg to 1.5 mg/kg
Silver 12 0.65 mg/kg
Thallium 12 0.17 mg/kg
Vanadium 22 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 29-4
HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0109

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Ratio of 1.\'[ax Bagea:::rl?si;k? A Hazard Quotient (H.Q) Ratio of Max Cun-centt:atiun
CAS Number Chemical Max Reporting | Qualifier | Units Concentration {or Region % Industrial Based on‘USEl-’A Region 3 |(or Max RL) to Mlgl:at:?n ¢
Limit (RL) Max RL) to Soil PRG for Industrial Sl.:ul PRG for Groundwater Criteria

Background (SOIL) Carcinogens Toxins {DAF-1)
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 UG/KG 6.68E-09 1.54E-06 3.00E+)1
79-00-5 1,1,2-Trichloroethane 6 U UG/KG 3.16E-09 3.94E-05 6.67E+00
75-34-3 1,1-Dichloroethane 6 U UG/KG 2.91E-06 6.00E-03
75-354 1,1-Dichlorcethene 6 U UGKG 5.05E-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 UG/KG 4.07E-05 3.00E-01
78-87-5 1,2-Dichloropropane 6 U UG/KG 7.81E-09 2.82E-04 6.00E+H0
78-93-3 2-Butanone (MEK) 12 U UG/KG 4.33E07
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 UG/KG 1.93E-06 1.50E-02
71-43-2 Benzene 6 U UG/KG 4.10E-09 2.43E-04 3.06E+H)0
75-27-4 Bromodichloromethane 6 u UG/KG 2.55E-09 5.75E-06 2.00E-01
75-25-2 Bromoform 6 1) UG/KG 1.92E-11 341E-07 1.50E-01
74-83-9 Bromomethane 6 U UGKG 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 tetrachleride 6 U UG/KG 1.13E-08 8.58E-04 2.00E+H00
108-90-7 Chlorobenzene 6 U UG/KG 1.11E-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 1.15E-08 4.66E-03 2.00E-01
74-87-3 Chloromethane 6 u UG/KG 2.25E-09
156-59-2 cis-1,2-Dichloroethene 6 u UG/KG 4.07E-05 3.00E-01

ND = Not Detected  E = Qutside of Range UJ = Estimated Nondetect
J=Estimated U= Nondetect Page 1 of 12
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TABLE 294

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Ratio of 1.\{ax Baf:::;rllfsj:;’ A Hazard Quotient (H-Q) Ratio of Max Conf:entr-ation
CAS Number Chemical Max Reporting | Qualifier | Units | COTCeRIration Or | o o Industrial | B256d 08 USEPA Region § [ or Max RL) to Migration tg
Limit (RL) Max RL) to Soil PRG for Industrial Slilll PRG for Groundwater Criteria

Background (SOIL) Carcinogens Toxins (DAF-1}
10061-01-5 cis~1,3-Dichloropropene 6 U UG/KG 3.37E-08 L36E-04
124-48-1 Dibromochioromethane 6 U UG/KG 2.26E-09 3.77E-06 3.00E-01
100-414 Ethylbenzene 6 U UG/KG 1.O0E-06 8.57E-03
75-09-2 Methylene chloride 3 U UG/KG 2.92E-10 6.14E-07 6.00E+H00
110-54-3 N-Hexane 6 U UG/KG 1.49E-05
100-42-5 Styrene 6 U UG/KG 2.94E-G7 3.00E-02
127-184 Tetrachloroethylene (PCE) 6 U UG/KG 3.21E-10 3.52E-06 2.00E+00
108-88-3 Toluene & 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 trans-1,2-Dichloroethene 6 U UG/KG 2.80E-05 2.00E-01
10061-02-6 trans-1,3-Dichleropropene 6 i} UG/KG 3.37E-08 L.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 & U UG/KG 1.23E-07 8.57TE+H))
Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 440 U UG/KG 5.78E-05 1.47E+00
95-50-1 1,2-Dichlorobenzene 440 8) UG/KG 1.33E-04 4.89E-01
541-73-1 1,3-Dichlorobenzene 440 U UG/KG 8.50E-03
106-46-7 1,4-Dichlorobenzene 440 U UG/KG 5.41E-08 2.29E-04 4.40E+00
95-95-4 2,4,5-Trichlorophenol 2200 U UG/KG 2.50E05 2.20E-01
88-06-2 2,4,6-Trichlorophenol 440 U UG/KG 1.96E-09 5.50E+1
120-83-2 2,4-Dichlorophenol 440 U UG/KG 1.66E-04 8.80E+00
105-67-9 2,4-Dimethylphenol 440 U UG/KG 2.50E-05 1.10EH0
51-28-5 2,4-Dinitrophenol 2200 U UG/KG ’ 1.25E-03 2.20E+H02
91-58-7 2-Chloronaphthalene 440 u UG/KG L.61E-05

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J=Estimated U =Nondetect Page 2 0f 12
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TABLE 29-4

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Ratio of I_th Baf:;co::ll;ls-:; A Hazard Quotient (H-Q) Ratio of Max Conf:entratlon
CAS Number Chemical Max Reporting | Qualifier Units Concentration (or Region 9 Industrial Based on-USEf-'A Region 9 |(or Max RL) to Mlgl:lﬁt-]ll t
Limit (RL) Backl\;::uﬁ:;) (;:) - Soil PRG for Industn;{osxtz::sPRG for Groum:;a:;n:l )Cnterla
Carcinogens
95-57-8 2-Chlorophenol 440 U UG/KG 1.82E-03 2.20E+H00
91-57-6 2-MethyInaphthalene 440 u UG/KG 8.11E-06 2.20E-03
95-48-7 2-Methyiphenol 440 u UG/KG 9.99E-06 5.50E-G1
88-744 2-Nitroaniline 2200 U UG/KG 437E02
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 L.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-Bromogphenyl phenyl ether 440 U UG/KG
59-50-7 4-Chloro-3-methylphenol 440 U UG/KG 9.99E-06
106-47-8 4-Chloroaniline 880 u UGKG 2.50E-04 2.93E+01
7005-72-3 4-Chlorophenyl pheny! ether 440 8] 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-Nitropheno! 2200 U UG/KG 3.12E-04
83-32-9 Acenaphthene 440 u UG/KG 1.15E-05 1.47E-02
208-96-8 Acenaphthylene 440 U UGKG 8.11E-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 L.10E+00
205-99-2 Benze(p)flucranthene 440 8) UGKG 1.52E-07 2.20E+00
191-24-2 Benzo(g,h,i)perylene 440 u UG/KG 8.11E-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 E = Outside of Range UJ = Estimated Nondetect
J=Estimated U = Nondetect
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HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0109

TABLE 29-4

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Ratio of l.VIax Ba(s::::;rlfsi:;’ A Hazard Quotient (H-Q) Ratio of Max Conf:enti:ntion
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region 9 Industrial Based on.USEl.’A Region 9 | (or Max RL) to Mlgl:atlflll t
Limit (RL) Max RL) to Soil PRG for Industrial Sc-ni PRG for Groundwater Criteria
Background (SOIL) Carcinogens Toxins (DAF-1)

111-44-4 bis(2-Chloroethyl) ether 440 U UG/KG 7.10E-07 2.20E+04
108-60-1 bis{2-Chloroisopropyt) ether 440 U UGKG 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 8) UG/KG 3.57E-09 1.47E+01
218-01-9 Chrysene 440 8) UG/KG 1.52E09 5.50E-02
84-74-2 Di-n-buty] phthatate 440 U UG/KG 4.99E-06 1.47E-03
117-84-0 Di-n-octy] 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 UGKG 8.69E-05

84-66-2 Diethyl phthalate 440 U UG/KG 6.24E-07

131-11-3 Dimethy] phihalate 440 8) UG/KG 4.99E-08

206-44-0 Fluoranthene 440 U UG/KG 1.46E-05 2.20E-03
86-73-7 Fluorene 440 U UG/KG 1.33E-05 1.47E-02
118-74-1 Hexachlorobenzene 440 U UG/KG 2.85E-07 6.24E-04 4.40E+00
87-68-3 Hexachlorobutadiene 440 U UG/KG 1.39E-08 2.50E-03 4.40E+G0
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 Indeno(1,2,3-c.d)pyrene 440 U UG/KG 1.52E-07 6.29E-01
78-59-1 Isophorone 440 §) UG/KG 1.69E-10 2.50E-06 1.47E+01
621-64-7 'N-Nitroso-di-n-propylamine 440 U UG/KG 1.25E-06 2.20EH)5
86-30-6 N-Nitrosodiphenylamine 440 U UG/KG 8.74E-10 7.33E+00
91-20-3 Naphthalene 440 U UG/KG ¢ 2.33E-03 1.10E-01
87-86-5 Pentachlorophenol 2200 U UG/KG 1.98E-07 1.54E-04 2.20E+03

ND =Not Detected E = Qutside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect Page 4 0f 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 I.\flsx Ba(s::::lrlll{si:; A Hazard Quotient (H-Q) Ratio of Max Conf:entr:ation
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region 9 Industrial Based un-USElf'A Region 9 | (or Max RL) to Mlgl-'atu-m k
Limit (RL) Badl:dax RL) to Soil PRG for Industrial S!fll PRG for Groundwater Criteria
ground (SOIL) Carcinogens Toxins {(DAF-1)
85-01-8 Phenanthrene 440 u UG/KG 8.11E-06 2.20E-03
108-95-2 Phenol 440 U UG/KG 8.32E-07 8.80E-02
129-00~0 Pyrene 440 U UG/KG 8.11E-06 2.20E-03
Explosives
99-35-4 1,3,5-Trinitrobenzene 330 w UG/KG 1.25E-05
99-65-0 1,3-Dinitrobenzene 330 I UGKG 3.75E-03
118-96-7 2,4,6-Trinitrotoluene (TNT) 660 ur UG/KG 8.03E-09 1.50E-03
121-14-2 2,4-Dinitrotoluene 330 us UG/KG 1.87E-04 8.25E+03
606-20-2 2,6-Dinitrotoluene 440 u UGKG 4.99E-04 1.47E+04
35572-78-2 2-Amino-4,6-Dinitrotoluene 660 8] UG/KG
88-72-2 2-Nitrotoluene (ONT) 660 uJ UG/KG
99-08-1 3-Nitrotoluene 660 ul UG/KG 3.25E04
19406-51-0 4-Amino-2,6-Dinitrotoluene 660 uJ UGKG
99-99-0 4-Nitrotoluene (PNT) 660 us UG/KG 3.25B-04
2691-41-0 HMX 660 ul UGKG 1.50E-05
98-95-3 Nitrobenzene 330 w UGKG 2.88E-03
121-824 RDX 660 ur UG/KG 2.94E-08 2.50E-04
479-45-8 Tetryl 990 us UG/KG 1.12E-04
Metals
7429-90-5 Aluminum 6860 MG/KG 238E-01 4.09E-03
7440-350 Antimony 0.79 U MG/KG 9.52E-01 9.66E-04 2.63EH0
7440-38-2 Arsenic 53 MG/KG 3.93E-01 1.94E-06 1.21E-02 S5.30E+00
7440-39-3 Barium 145 MG/KG 744E-01 f 1.16E-03 1.81EH00
7440-41-7 Beryllivm 0.66 8] MG/KG 8.68E-01 2.94E-10 1.79E-04 2,20E-01

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

J = Bstimated U = Nondetect
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HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0109

TABLE 29-4

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Ratio of 1.\f[ax Ba(s:ngirlﬁi; A Hazard Quotient (H-Q) Ratio of Max Conf:entr-ation
CAS Number Chemical Max Reporting | Qualifier | Units Concentration (or Region 9 Industrial Based on.USEl.’A Region 9 | (or Max RL) to Mlgfatu-m tﬂ
Limit (RL) Max RL) to Soil PRG for EIndustrial Sl?ll PRG for Groundwater Criteria

Background (SOIL) Carcinogens Toxins {DAF-1)
7440-42-8 Boron 13 U MG/KG 245E+00 1.64E-04
7440-43-9 Cadmium 0.21 J MG/KG 1L11E+00 7.03E-11 2.59E-04 5.25E-01
7440-70-2 Calcium 1670 MG/KG 6.69E-01
7440-47-3 Chromium 9 MG/KG 3.57E-01 2.01E-08 4.50E-+H)0
7440-48-4 Cobalt 12.3 MG/KG 5.67E-01 1.00E-04
7440-50-8 Copper 7.6 MG/KG 6.73E-01 1.00E-04
7439-89-6 Iron 20400 J MG/KG t.06E+HO0 3.33E-02
7439-92-1 Lead 16.5 MG/KG 7.05E-01
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 2.83E+00
7440-02-0 Nickel 11.9 MG/KG 6.30E-01 2.91E-04 1.70E+00
2023695 Potassium 479 MG/KG 7.66E-01
7782-49-2 Selenium 1.5 MG/KG 6.41E-01 1.47E-04 5.00E+00
7440-22-4 Silver 0.65 J MG/XG 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 J MG/KG 4.15E-01 L.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

v
ND =Not Detected E =Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect Page 6of 12




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 Concentration

Ratie of Max Concentration} Ratio of Max Concentration

Max Result or
CAS Number Chemical Max Repotng | Quallie | U |14t S| Construeon Worker Sl | SollComponentof |
Ingestion Criteria Ingestion Criteria Groundwater Criteria
Yolatile Organic Compounds
71-55-6 1,1,1-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 7.32E-07 3.00E-01
75-34-3 1,1-Dichloroethane 6 U UG/KG 3.00E-08 3.00E-08 2.61E-04
75-35-4 1,1-Dichloroethene 6 U UG/KG 3.33E07 31.33E06 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 UGKG 3.00E-07 J.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 UGKG
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/KG 6.00E-08 6.00E-08 7.50E-04
T1-43-2 Benzene 6 U UGKG 3.00E-05 1.40E-06 2.00E-01
75-27-4 Bromodichloromethane 6 U UG/KG 6.52E-05 3.00E-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 6.00E-06 3.00E-02
75-15-0 Carbon disulfide 6 u UG/KG 3.00E-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 L.46E-07 1.46E-06 6.00E-03
75-00-3 Chloroethane 6 U UG/KG
67-66-3 Chloroform 6 U UG/KG 6.38E-06 . 3.00E-06 1.00E-02
74-87-3 Chloromethane 6 u UGKG !
156-59-2 cis-1,2-Dichloroethene 6 U UG/KG 3.00E-07 3.00E-07 1.50E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U= Nondetect
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TABLE 294

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0109

Max Result or Ratio of Max Concentration} Ratio of Max Concentration| Ratie of Max Concentration
CAS Number Chemical M;’i‘::i:‘;;f)"g Qualifier | Units Ind(::trhi?lfcﬁln?;::fi:::oil Co(::txZiL \)vTrLE:oil o B@ﬁ.ﬁ);ﬁfi.fg e
Ingestion Criteria Ingestion Criteria Groundwater Criteria
10061-01-5 cis-1,3-Dichloropropene 6 U UG/KG
124-48-1 bibromochloromethane 6 U UG/KG 1.46E-07 14A6E-07 1.50E-02
100-41-4 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 3.00E-01
110-54-3 N-Hexane 6 U UG/KG
100-42-5 Styrene 6 U UG/KG 1.46E-08 1.46E-07 1.50E-03
127-18-4 Tetrachloroethylene (PCE} 6 u UGKG 5.45E-05 2.50E-06 1.OOE-D1
108-88-3 Toluene 6 u UG/KG 1.46E-08 1.46E-08 5.00E-04
1330-20-7 total Xylenes 6 u UGKG 6.00E-G9 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
10061-02-6 trans-1,3-Dichloropropene 6 U UG/KG
79-01-6 Trichloroethylene (TCE) 6 u UG/KG 1.15E-05 5.00E-G6 1.00E-G1
75-01-4 Vinyl chloride i3 U UG/KG 2.00E-03 9.23E-05 6.00E-01
Semivolatile Organic Compounds
120-82-1 1,2,4-Trichlorobenzene 440 U UG/KG 2.20E-05 2.20E-04 8.80E-02
95-50-1 1,2-Dichlorobenzene 440 8) UG/KG 2.44E-06 2.44E-05 2.59E-02
541-73-1 1,3-Dichlorobenzene 440 U UG/KG )
106-46-7 1,4-Dichlorobenzene 440 U UG/KG 2.20E-01
95-95-4 2,4,5-Trichlorophenol 2200 U UG/KG 1.10E-05 1.10E-05 8.15E-03
88-06-2 2,4,6-Trichlorophenol 440 U UG/KG 8.46E-04 4.00E-05 220E+00
120-83-2 2,4-Dichlorophenol 440 U UG/KG 7.21E-05 7.21E-04 4.40E-01
105-67-9 2,4-Dimethylphenol 440 U UG/KG 1.07E-05 1.07E-05 4.89E-02
51-28-5 2,4-Dinitrophenol 2200 8) UG/KG 5.37E-04 r 5.37E-03 1.10E+01
91-58-7 2-Chloronaphthalene 440 U UG/KG

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

N Rt bt ottt ottt s ot
CAS Number Chemical M;?ﬁ:‘;;f)ng Qualifier Units IndustrialfCommercial Soil | Construction Worker Soil Soil Component of
Ingestion Criteria Ingestion Criteria Groundwater Criteria

95-57-8 2-Chloropheno} 440 U UG/KG 4 40E-05 4.40E-D5 1.10E-01
21-57-6 2-Methylnaphthalene 440 u UGKG 7.21E-06 7.21E-06 1.05E-04
95-48-7 2-Methylphenol 440 U UG/KG 4 40E-06 4.40E-06 293E-02
88-74-4 2-Nitroaniline 2200 U UG/KG

88-75-5 2-Nitrophenol 440 u UGKG

91-94-1 3,3"-Dichlorobenzidine 440 U UG/KG 3.38E-02 1.57E-03 6.29E+H01
99-09-2 3-Nitroaniline 2200 u UG/KG

534-52-1 4,6-Dinitro-2-methylphenol 2200 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 440 U UG/KG

59-50-7 4-Chloro-3-methylphenol 440 u UG/KG

106-47-8 4-Chloroaniline 380 U UG/KG 1.07E-04 1.07E-03 1.26E+00
7005-72-3 4-Chloropheny] pheny! ether 440 8] UGKG

106-44-5 4-Methylphenci 440 U UG/KG

100-01-6 4-Nitroaniline 2200 U UGKG

100-02-7 4-Nitrophenol 2200 u UG/KG

83-329 Acenaphthene 440 U UG/KG 3.67E-06 3.67E-06 7.72E-04
208-96-8 Acenaphihylene 440 u UG/KG 7.21E-06 7.21E-06 1.05E-04
120-12-7 Anthracene 440 u UG/KG 721E-07 721E-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/KG 5.50E-01 2.59E-02 5.50E-02
205-99-2 Benzo(b)luoranthene 440 u UG/KG 5.50E-02 ’ 2.59B-03 8.80E-02
191-24-2 Benzo{g,h,i)perylene 440 U UG/KG 7.21E-06 . 7.21E-406 1.05E-04
207-08-9 Benzo(k)fluoranthene 440 U UG/KG 5.64E-03 T 2.59E-04 8.98E-03
111911 bis{2-Chloroethoxy)methane 440 u UGKG

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J=Estimated U= Nondetect Page 9of 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
- Rt | Qi | s |, MBI TSR MerRiyn B o VoD w EEA G
Ingestion Criteria Ingestion Criteria Groundwater Criteria

111-44-4 bis(2-Chloroethyl) ether 440 U UG/KG 8.80E-02 5.87E-03 1.10E+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 1.22E-04
85-68-7 Butyl benzyl phthalate 440 u UG/KG 1.07E-06 1.07E-06 4.73E-04
86-74-8 Carbazole 440 u UG/KG 1.52E-03 7.10E-05 7.33E-01
218-01-9 Chrysene 440 u UG/KG 5.64E-04 2.59E-05 2.7SE03
84-74-2 Di-n-buty! phthalate 440 u UG/KG 2.2CE-06 2.20E-06 1.91E-04
117-84-0 Di-n-octyl phthalate 440 U UGKG 1.07E-05 1.07E-04 4.40E-05
53-70-3 Dibenz(a,h)anthracene 440 U UG/KG 5.50E-01 2.59E-02 2.20E-01
132-64-9 Dibenzofuran 440 U UG/KG

84-66-2 Diethyl phthalate 440 U UG/KG 4.40E-07 4 40E-07 9.36E-04
131-11-3 Dimethy] phthalate 440 u UG/KG

206-44-0 Fluoranthene 440 8] UG/KG 5.37E-06 5.37E-06 1.02E-04
86-73-7 Flucrene 440 U UG/KG 5.37E-06 5.37E-06 7.86E-04
118-74-1 Hexachlorobenzene 440 U UG/KG 1.10E-01 5.64E-03 2.20E-01
87-68-3 Hexachlorobutadiene 440 U UGKG

77474 Hexachlorocyclopentadiene 440 u UG/KG 3.14E-05 3.14E-05 1.10E-03
67-72-1 Hexachloroethane 440 u UG/KG 2.20E-04 2.20E-04 8.80E-01
193-39-5 Indeno(1,2,3-c,d)pyrene 440 U UG/KG 5.50E-02 2.59E-03 3.14E-02
78-59-1 Isophorone 440 U UG/KG 1.07E-06 1.07E-06 5.50E-02
621-64-7 N-Nitroso-di-n-propylamine 440 U UG/KG 5.50E-01 244E-02 8.80E+03
86-30-6 N-Nitrosodiphenylamine 440 U UG/KG 3.67E-04 1.76E-05 4.40E-01
91-20-3 Naphthalene 4406 u UG/KG 5.37E06 ' 5.37E-05 5.24E-03
87-86-5 Pentachlerophenol 2200 u UG/KG 9.17E-02 4.23E-03 7.33E+H01

ND =Not Detected E = Outside of Range UJ = Estimated Nondetect
J=Estimated U = Nondetect
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TABLE 294

HUMAN HEALTH SCREENING OF SOIL RESULTS FROM AUS-0109

ADDITIONAL AND UNCHARACTERIZED SITES QU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

i esitr s ottt e ool e G
CAS Number Chemical M;J:ﬁ:;;;:i)ng Qualifier | Units Industrial/Commercial Soil| Constraction Worker Soil Soil Component of
Ingestion Criteria Ingestion Criteria Groundwater Criteria
85-01-8 Phenanthrene 440 U UG/KG 7.21E-06 7.21E-06 1.05E-04
108-95-2 Phenol 440 u UG/KG 4.40E-07 3.67E-06 4.40E-03
129-0G-0 Pyrene 440 U UG/KG 7.21E-06 7.21E-06 1.05E-04
Explosives
99-354 1,3,5-Trinitrobenzene 330 uJ UG/KG
99-65-0 1,3-Dinitrobenzene 330 uJ UG/KG
118-96-7 2,4,6-Trinitrotoluene (TNT) 660 us UGKG
121-14-2 2,4-Dinitrotoluene 330 u UG/KG 3.93E-02 1.83E-03 4.13E+02
606-20-2 2,6-Dinitrotoluene 440 U UG/KG 5.24E-02 2.44E-03 6.29E+02
35572-78-2 2-Amino-4,6-Dinitrotoluene 660 UJ UG/KG
88-72-2 2-Nitrotoluene (ONT} 660 I UG/KG
99-08-1 3-Nitrotoluene 660 u UG/KG
19405-51-0 4-Amine-2,6-Dinitrotoluene 660 ur UG/KG
99-99-0 4-Nitrotoluene (PNT) 660 ul UG/KG
2691-41-0 HMX 560 [04] UGKG
98-95-3 Nitrobenzene 330 I UG/KG 3.30E-04 3.30E-04 3.30EHI0
121-824 RDX 660 Ul UG/KG
479-45-8 Tetryl 990 u UG/KG
Metals
7429-90-5 Aluminum 6860 MG/KG
7440-36-0 Antimony 0.79 U MG/KG 9.63E-D4 9.63E-03 1.58E-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 ’ 1.04E-02 1.21E-01
T440-41-7 Beryllium 0.66 U MG/KG 6.60E-01 2.28E02 1.00E-G1

ND =Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect
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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 Concentration| Ratio of Max Concentration| Ratio of Max Concentration
Max Result or

CAS Number Chemical M;’i‘nﬁfl;;:;"g Qualifier | Units Ind(:sr:::uauxcl:;):-:::;:oﬂ C.f::trn::;i[‘ \;ft:rﬁrgoil o B;aélﬁ);.;fileass ]
Ingestion Criteria Ingestion Criteria Groundwater Criteria

7440-42-8 Boron 13 U MG/KG 7.22E05 7.22E-04

7440-43-9 Cadmium 021 J MG/XKG 1.05E-04 1.05E-03 5.68E-02
7440-70-2 Calcium 1670 MG/KG

7440-47-3 Chromium 9 MG/KG 9.00E-04 2.20E-03 321E-0
7440-48-4 Cobalt 12.3 MG/KG 103E-04 1.03E-03

7440-50-8 Copper 7.6 MG/KG 9.27E-05 9.27E-04 6.91E-04
7439-89-6 Iron . 20400 J MG/KG

7439-92-1 Lead 16.5 MG/KG 4.13E-62 4.13E-02

7439-95-4 Magnesium 891 MG/KG

7439-96-5 Manganese 2170 MG/KG 2.26E02 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

7782-49-2 Selenium 1.5 MG/KG 1.50E-04 1.50E-03 6.25E-01
7440-22-4 Silver 0.65 H MG/KG 6.50E-05 6.50E-04 4.33E-01
7440-23-5 Sodium 130 U MG/KG

7440-28-0 Thallium 0.17 J MG/KG 1.06E-03 1.06E-03 7.08E-02
7440-62-2 Vanadium 174 MG/KG 1.24E-03 1.24E-02 1.78E-02
7440-66-6 Zinc 29.9 MG/KG 4.90E-05 4.90E-04 8.31E-03

ND = Not Detected E = QOutside of Range UJ= Estimated Nondetect
J = Estimated U = Nondetect Page 12 0f 12




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 Max Reporting Qualifier | Units Hazard Quotient Potential
som) Limit (RL) (HQ) (SOIL) Bioaccumulator
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 8] UG/KG 2.10E-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 7.62E-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 2.711E-05
67-64-1 Acetone 12 u UG/KG 4.80E-03
171432 Benzene 6 u UG/KG 3.75E-04
75274 Bromodichloromethane 6 U UG/KG 1.11E-02
75-25-2 Bromoform 6 U UGKG 3.77E-04
74-83-9 Bromomethane 6 U UG/KG 2.55E-02
75-15-0 Carbon disulfide 6 ) 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 0) UG/KG 5.77E-04
156-59-2 cis-1,2-Dichloroethene 6 0] UG/KG 7.62E-03
10061-01-5  [cis-1,3-Dichloropropene 6 U UG/KG 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 6 U UG/KG 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/KG 2.00E-03
1330-20-7  ltotal Xylenes 6 U UG/KG 1.00E-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 Compounds
120-82-1 1,2,4-Trichlorobenzene 440 U UGKG 2.20E-02
95-50-1 1,2-Dichlorobenzene 440 U UG/KG 1.49E-01
541-73-1 1,3-Dichlorobenzene 440 u UG/KG 1.17E-02
106-46-7 1,4-Dichlorobenzene 440 U UG/KG 2.20E-02

ND = Not Detected  E = Qutside of Range
J = Estimated U = Nondetect

UJ = Estimated Nondetect
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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
Limit (RL) (HQ) (SOIL) Bioaccumulator

95-95-4 2,4,5-Trichlorophenol 2200 U UG/KG 5.50E-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
105-67-9 2.4-Dimethylphenol 440 U UG/KG 4.40E+01
51-28-5 2,4-Dinitrophenol 2200 U UG/KG 1.10E-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-Methylnaphthalene 440 U UG/KG 1.36E-01
95-48-7 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 6.81E-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 8.00E-01
7005-72-3 4-Chlorophenyl phenyl ether 440 0] UG/KG
106-44-5 4-Methylphenol 440 U UG/KG 2.70E-03
100-01-6 4-Nitroaniline 2200 U UG/KG 1.00E-01
100-02-7 4-Nitrophenol 2200 U UG/KG 3.14E-01
83-32-9 Acenaphthene 440 u UG/KG 6.45E-04
208-96-8 Acenaphthylene 440 U UG/KG 6.45E-04
120-12-7 Anthracene 440 u UG/KG 2.97E-04
56-55-3 Benzo(a)anthracene 440 u UG/KG 8.45E-02
50-32-8 Benzo(a)pyrene 440 u UG/KG 1.00E-04
205-99-2 Benzo(b)fluoranthene 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
111-44-4 bis(2-Chloroethyl) ether 440 u UG/KG 1.86E-02
108-60-1 bis(2-Chloroisopropyl) ether 440 U UG/KG
117-81.7 bis(2-Ethylhexyl) phthalate (DEHF) 440 U UG/KG 4.75E-01
85-68-7 Butyl benzyl phthalate 440 0] 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 6.21E-04
§3-70-3 Dibenz(a,h)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
131-11-3 Dimethyl phthalate 440 U UG/KG 2.20E-03

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

J = Estimated

U = Nondetect

Page 2 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 Expos.ure Retained as
CAS Number Chemical (SOIL) Max R.eportlng Qualifier | Units Hazard Quotient ) Potential
Limit (RL) (HQ) (SOIL) Bioaccumulator
206-44-0 Fluoranthene 440 U UG/KG 3.61E-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 L11E+01
77474 Hexachlorocyclopentadiene 440 U UG/KG 4.40E-02
67-72-1 Hexachloroethane 440 U UG/KG 7.38E-01
193-39-5 Indeno(1,2,3-c,djpyrene 440 U UG/KG 4.04E-03
78-59-1 Isophorone 440 0] 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 220802 .-
91-20-3 Naphthalene 440 U UG/KG 1.77E-03
87-86-5 Pentachlorophenol 2200 U UG/KG 3.67E-01
§5-01-8 Phenanthrene 440 U UG/KG 9.63E~03
108-95-2 Phenol 440 U UG/KG 1.10E-02
129-00-0 Pyrene 440 U UG/KG 5.61E-03
Explosives
99-35-4 1,3,5-Trinitrobenzene 330 uJ UG/KG 8.77E-01
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 ul UG/KG 2.58E-01
[606:202 2,6 Dinitrotoluene 440 U |UGKG 1.34E+01
35572-78-2  [2-Amino-4,6-Dinitratoluene 660 uJ UG/KG 8.25E-03
88-72-2 2-Nitrotoluene (ONT) 660 u UG/KG
99-08-1 3-Nitrotoluene 660 Ul UG/KG
19406-51-0  |4-Amino-2,6-Dinitrotoluene 660 uJ UG/KG
99-99-0 4-Nitrotoluene (PNT) 660 [4)) UG/KG
2691-41-0 HMX 660 ul UG/KG 2.64E-02
98-95-3 Nitrobenzene 330 ul UG/KG 8.25E-03
121-82-4 RDX 660 uI UG/KG 6.60E-03
479-45-8 Tetryl 990 uy 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
7440-47-3 Chromium 252 9 MG/KG 1.80E+00
7440-48-4 Cobalt 21.7 12.3 MG/KG 6.15E-01
7440-50-8 Copper 113 7.6 MG/KG 2.45E-01

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

J = Estimated

U = Nondetect
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_ 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 Exposrlre Retainet.i as
CAS Number| Chemical (SOIL) Max Reporting { Qualifier | Units Hazard Quotient Potential
Limit (RL) (HQ) (SOIL) Bioaccumulator

7439-89-6 19306 20400 ] MG/KG [l Loar02
7439-92-1 Lead 234 16.5 MG/KG 3.81E-02
7439-95-4 Magnesium 1552 891 MG/KG
7439-96-5 Manganese 3640 2170 MG/KG 2.17E+01
7439-97-6  [Merchivid 0.06 0.17 MG/KG 243E-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 1.70E-01
7440-62-2 Vanadium 472 174 MG/KG 3.78E-01
7440-66-6 Zinc 514 29.9 MG/KG 2.49E-01

ND = Not Detected E =OQutside 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/SI

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical ;gll;co) Ratlonale (;::/1;(;) Rationale (Sg;f) Rationale (;:g/l:l(j) Ratiouale
Volatile Organic Compounds
1,1,1-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-Trichloroethane NA NA NA NA NA NA Uncertainty B
1,1-Dichloroethane NA NA NA NA NA NA No A
1,1-Dichloroethene 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-Methyl-2-pentanone (MIBK) NA NA NA NA NA NA No A
Acetone NA NA NA NA NA NA No A
Benzene NA NA NA NA NA NA Uncertainty B
Bromodichloromethane NA NA NA NA NA NA No A
Er_omoform NA NA NA NA NA NA No A
Bromomethane NA NA NA NA NA NA No A
Carbon disulfide NA NA NA NA NA NA No A ﬂ
Carbon tetrachloride NA NA NA NA NA NA Uncertainty B |
Chlorabenzene NA NA NA NA NA NA No A
Chloroethane NA NA NA NA NA NA No A
Chloroform NA NA NA NA NA NA No A
Chloromethane NA NA NA NA NA NA No A :
cis-1,2-Dichloroethene NA NA NA NA NA NA No A
cis-1,3-Dichloropropene NA NA NA NA NA NA No A
Dibromochloromethane NA NA NA NA NA NA No A
Ethylbenzene NA NA NA NA NA NA No A
Methylene chloride NA NA NA NA NA NA | Uncertainty B |
N-Hexane NA NA NA NA NA NA No A
Styrene NA NA NA NA NA NA No A ﬁ
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-1,2-Dichloroethene NA NA NA NA NA NA No A
trans-1,3-Dichloropropene NA NA NA NA NA NA No A
Trichloroethylene (TCE) NA NA NA NA NA NA Uncertainty B
Vinyl chloride NA NA NA NA NA NA Uncertainty B
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene NA NA NA NA NA NA Uncertainty B
1,2-Dichlorobenzene NA NA NA NA NA NA No A
1,3-Dichlorobenzene NA NA NA NA NA NA No A
1,4-Dichlorobenzene NA NA NA NA NA NA Uncertainty B
2,4,5-Trichlorophenol NA NA NA NA NA NA No A J
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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
Chemical (Se(:ll:l(j) Rationale (;:e(zll;f) Rationale (;:::/l;s) Rationale (5::/1;(5) Radonale
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-Dimethylphenol 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
1-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 pheny! ether NA NA NA NA NA NA No (o
4.Chloro-3-methylphenol NA NA NA NA NA NA No A
4-Chloroaniline NA NA NA NA NA NA Uncertainty B
4-Chloropheny! 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
Benzo(g,h,i)perylene NA NA NA NA NA NA No A
Benzo(k){luoranthene 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 phthalate 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
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TABLE 29-6, AUS-0109
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Seil

Chemical (;:::/]:l(oj) Rationale (;::S)/l:l(;) Rationale (5::/1;(;) Rationale ‘;:::/I:S) Ratlonale
Fluorene NA NA NA NA NA NA No A
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(1,2,3-c,d)pyrene NA NA NA NA NA NA No A
Isophorone NA NA NA NA NA NA Uncertainty B
N-Nitroso-di-n-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 No A
Pentachlorophenol NA NA NA NA NA NA - Ungertainty 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 D
Barium NA NA NA NA NA NA D
Beryllium NA NA NA NA NA NA A
Boron NA NA NA NA NA NA A
Cadmium NA NA NA NA NA NA F
Calcium NA NA NA NA NA NA H |
Chromium NA NA NA NA NA NA D
Cobalt NA NA NA NA NA NA F ]
Copper NA NA NA NA NA NA F
[Cyanide, Total NA NA NA NA NA NA NA NA
Tron ’ NA NA NA NA NA NA No F
Lead NA NA NA NA NA NA F
Magnesium NA NA NA NA NA NA H
Manganese NA NA NA NA NA NA F
Mercury NA NA NA NA NA NA E
Nickel NA NA NA NA NA NA D
Potassium NA NA NA NA NA NA H
Selenium NA NA NA NA NA NA 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
Zine NA NA NA NA NA NA No F
Explosives
1,3,5-Trinitrobenzene NA NA NA NA NA NA No A
1,3-Dinitrobenzene NA NA NA NA NA NA No A

URS
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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
Chemical corc Rationale CorC Rationale CorC Rationale corc Rationale
(yes/no) (yes/na) (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 - " WNA 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 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 $I data.
NA - Not Analyzed or not applicable.
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SUMMARY OF ECOLOGICAL COPEC EVALUATION

TABLE 29-7, AUS-0109

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical ?y(::fs Rationale g(:sl;fg Rationale E‘:s‘;fs Rationale
Volatile Organic Compounds
1,1,1-Trichloroethane NA NA NA NA No A
1,1,2,2-Tetrachloroethane NA NA NA NA No A
1,1,2-Trichloroethane 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 B 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
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
Chlorobenzene NA NA NA NA No A |
Chloroethane NA NA NA NA No C J
Chloroform NA NA NA NA No A
Chloromethane NA NA NA NA No A
cis-1,2-Dichloroethene NA NA NA NA No A
cis-1,3-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 _l
Styrene NA NA NA NA No A
Tetrachloroethylene (PCE) NA NA NA NA No A o
Toluene NA NA NA NA No A
total Xylenes NA NA NA NA No A i
trans-1,2-Dichloroethene NA NA NA NA No A
trans-1,3-Dichloropropene NA NA NA NA No A
Trichloroethylene (TCE) NA NA NA NA No A
Vinyl chloride NA NA NA NA No A
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene NA NA NA NA No A
1,2-Dichlorobenzene NA NA NA NA No A ]
1,3-Dichlorobenzene NA NA NA NA No A |
1,4-Dichlorobenzene NA NA NA NA No A
2,4,5-Trichlorophenol NA NA NA NA No A
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TABLE 29-7, AUS-0109

AUS OU PA/SI
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

SUMMARY OF ECOLOGICAL COPEC EVALUATION

Surface Water ‘Sediment Soil
Chemical ((:y(e)sl;ftg Rationale ?y?sl;f:; Rationale ?y(::f(g 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 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
1-Methylnaphthalene NA NA NA NA NA NA
2-Methylnaphthalene NA | NA NA NA No A
2-Methylphenol TTNA NA NA NA No A
2-Nitroaniline NA NA NA NA No A
2-Nitrophenol NA NA NA NA "No .7 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 o
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-Methylphenot 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 No A
Benzo(a)anthgacene NA NA NA NA No A
Benzo(a)pyrene” 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-Chloroisopropyt) 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-octyl phthalate NA NA NA NA No A
Dibenz(a,h)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 ((:y(::;::s Rationale ?y(:;fo(; Rationale ::y(e)sl;fo(; Rationale
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
Hexachloroethane NA NA NA NA No A
Indeno(1,2,3-¢,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 A
Pentachlorophenol 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 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 A
Boron ) NA NA NA NA Uncertainty B
Cadmium NA NA NA TNA No F
Calcium NA NA NA NA Uncertainty GH
Chromium ) NA NA NA NA H Yes D
Cobalt NA NA NA NA No F
Copper NA NA _ NA .. NA F
Cyanide, Total NA NA NA  NA NA
Iron NA NA NA NA E
Lead NA NA  NA NA No F
Magnesium NA NA NA NA Uncertainty GH
Manganese NA NA NA NA B D
Mercury NA NA NA NA E .
Nickel NA NA NA T NA No F ’
Potassium NA NA NA U NA Uncertainty GH
Selenium NA NA NA NA' L Yes s D
Silver NA NA NA NA F
Sodium NA NA NA NA C
Thallium NA NA NA NA F
Vanadium NA NA NA NA F
Zinc NA NA NA - NA F
Explosives
1,3,5-Trinitrobenzene NA NA NA NA No A
1,3-Dinitrobenzene NA NA NA NA No A
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SUMMARY OF ECOLOGICAL COPEC EVALUATION

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

TABLE 29-7, AUS-0109

AUS OU PA/SI

] Surface Water Sediment Soil
Chemical ?y(:sl;f«g Rationale ?Y(:Sl;ftg Rationale ((:y?:f(g Rationale
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 - Chermnical 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, Aluminuih 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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