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LF2/SARN/38-Acre Parcel Fill Area of the Surplus OU DD, Fort Sheridan, Illinois 

DECLARATION 
Determination of No Response Action for the 

LF2/SARN/38-Acre Parcel Fill Area Study Areas of the 
Surplus Operable Unit 
Fort Sheridan, Illinois 

Site Name and Location 
This Decision Document (DD) has been prepared for the Landfill 2 (LF2)/Small Arms Range North 
(SARN)/38-Acre Parcel Fill Area study areas of the Surplus Operable Unit (OU), Fort Sheridan, 
Illinois. This DD addresses only the LF2/SARN/38-Acre Parcel Fill Area study areas of the Surplus 
OU. Remedy selection for the other Surplus OU study areas were addressed under separate DDs. 
The content of this DD is based on recommendations in the U.S. Environmental Protection Agency 
(USEPA) Interim Final Guidance on Preparing Superfund Decision Documents (USEPA, 1989) and 
the USEPA Guide to Developing Superfund No Action, Interim Action, and Contingency Remedy 
RODs (USEPA, 1991). 

Statement and Basis of Purpose 
This DD presents the determination that No Response Action is necessary for the LF2/SARN/38-Acre 
Parcel Fill Area, chosen in accordance with the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act of 1986 (SARA), and the National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP). This DD explains the factual and legal basis for the determination that No 
Response Action is necessary for the LF2/SARN/38-Acre Parcel Fill Area study areas. The 
information supporting this No Response Action decision is contained in the Administrative Record for 
the Surplus OU. The Administrative Record Index is located in Appendix A. 

Description of the No Response Action Determination 
The Army has determined that No Response Action is necessary for the LF2/SARN/38-Acre Parcel 
Fill Area study areas.  The baseline risk assessment (BRA) determined that no unacceptable potential 
human health or ecological risks are associated with the LF2/SARN/38-Acre Parcel Fill Area study 
areas. The BRA assumes the future use of these study areas will remain recreational. Therefore, 
No Response Action is necessary at the LF2/SARN/38-Acre Parcel Fill Area for the protection of 
human health and the environment. 

Declaration 
No Response Action is necessary in order to ensure protection of human health and the environment at 
the LF2/SARN/38-Acre Parcel Fill Area study areas under the future land use scenario of open space. 
The physical site characteristics, along with the mandated transfer of the property to the Lake County 
Forest Preserve District (LCFPD) in the legislation adopted in Section 125 of the Fiscal Year 1996 
Military Construction Appropriations Act (P.L. 104-32), will limit future use of these study areas to 
open space. Consistent with the deed restriction on Fort Sheridan property previously transferred to 
the LCFPD, a use restriction, mandating use of the property for recreational open space, will be 
included in the deed for property transfer. The use restriction will run with the land and is enforceable 
by the United States Government. 

Even though the Army has determined that No Response Action is necessary, 5-year reviews will be 
performed. Independent of CERCLA (i.e., the conveyence of the property for open space pursuant to 
P.L. 104-32), the use of the property will be restricted primarily through deed restrictions. Because 
these independent controls are expected to remain over the long-term, and because the determination 
that No Response Action is necessary is based on restricted use (i.e., restricted to open space), 5-year 
reviews will be performed. The 5-year review will determine if No Response Action continues to be 
protective of human health and the environment. 
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LF2/SARN/38-Acre Parcel Fill Area of the Surplus OU DD, Fort Sheridan, Illinois 

Lead Agency Acceptance of No Response Action Decision Document 

Fort Sheridan 

LF2/SARN/38-Acre Parcel Fill Area Study Areas 

Signature sheet for the No Response Action Decision Document for the LF2/SARN/38-Acre Parcel 
Fill Area study areas of the Surplus OU at Fort Sheridan by the U.S. Army. Concurrence letters from 
the State of Illinois Environmental Protection Agency and the U.S. Environmental Protection Agency 
are provided in Appendix B. 

Roy L. Hi 
Colonel, U~S. Army 
Commanding Officer, Fort McCoy 

N:\DATA\PROJ\4902087\DP\LF2DDD.WPD 06/07/99 



LF2/SARN/38-Acre Parcel Fill Area of the Surplus OU DD, Fort Sheridan, Illinois 

Table of Contents 

Section Page 

1.0   Site Name, Location, and Description 1 

2.0   Site History and Enforcement Actions 4 

3.0   Highlights of Community Participation 7 

4.0   Scope and Role of Response Action 8 

5.0   Summary of Site Characteristics 9 
5.1 LF2/SARN 9 
5.2 38-Acre Parcel Fill Area 11 

6.0   Summary of Site Risks 13 
6.1 Human Health Risk Summary 13 
6.2 Ecological Risk Summary    15 

7.0   Description of the No Response Action Determination    21 

8.0   Documentation of Significant Changes 22 

9.0   References 23 

N:\DATA\PROJ\4902087\DP\LF2DDD.WPD 06/07/99 



LF2/SARN/38-Acre Parcel Fill Area of the Surplus OU DD, Fort Sheridan, Illinois 

Table of Contents (continued) 

List of Tables 
Page 

Table 6-1 COPCs for the LF2/SARN/38-Acre Parcel Fill Area Study Areas 17 

Table 6-2 Summary of Potential Human Health Risks    18 

Table 6-3 Comparison of Lead Concentrations in Soil with Site-Specific RBRGs 19 

Table 6-4 Summary of Potential Risks to Ecological Receptors    20 

List of Figures 

Figure 1-1 LF2/SARN/38-Acre Parcel Fill Area Locations    3 

List of Appendices 

Appendix A      Administrative Record Index 

Appendix B      Letters of Support Agency Concurrence 

N:\DATA\PROJ\4902087\DP\UF2DDD.WPD 06/08/99 



LF2/SARN/38-Acre Parcel Fill Area of the Surplus OU DD, Fort Sheridan, Illinois 

Table of Contents (continued) 
List of Acronyms and Abbreviations 

ANL Argonne National Laboratory 

BCT BRAC Cleanup Team 

BRA Baseline Risk Assessment 

BRAC Base Realignment and Closure 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

COPCs constituents of potential concern 

CSA coal storage area 

DD Decision Document 

DNT dinitrotoluene 

DoD Department of Defense 

ecoCOPC ecological constituent of potential concern 

EQ ecotoxocity quotient 

ft-bgs feet below ground surface 

HI hazard index 

IEPA Illinois Environmental Protection Agency 

LF2 Landfill 2 

LOAEL lowest observed adverse effect level 

MDL method detection limit 

mg/kg milligram per kilogram 

NOAEL no observed adverse effect level 

OU Operable Unit 

NCP National Oil and Hazardous Substances Pollution Contingency Plan 

PAHs polynuclear aromatic hydrocarbons 

POL petroleum, oils, and lubricants 

RAE reasonable average exposure 

RAGS Risk Assessment Guidance for Superfund 

RBRG risk-based remediation goal 

RI/FS Remedial Investigation/Feasibility Study 

RME reasonable maximum exposure 

SARA Superfund Amendments and Reauthorization Act 

SARN Small Arms Range North 

SVOCs semi-volatile organic compounds 

USEPA U.S. Environmental Protection Agency 

UXO unexploded ordnance 

N:\DATA\PROJ\4902087\DP\LF2DDD.WPD 06/07/99 111 



LF2/SARN/38-Acre Parcel Fill Area of the Surplus OU DD, Fort Sheridan, Illinois 

1.0 Site Name, Location, and Description 

Fort Sheridan lies along the western shore of Lake Michigan and is bounded by the towns of 

Highwood to the west, Highland Park to the south, and Lake Forest to the north. Fort Sheridan covers 

an area of approximately 712 acres. The land occupied by Fort Sheridan is approximately 50 feet 

above Lake Michigan. The topography is relatively flat and gently sloping toward Lake Michigan. 

The lake side of the installation terminates in a bluff or embankment that extends the full length of the 

boundary and beyond. 

Landfill 2 (LF2) is located in and proximal to a former northern branch of Hutchinson Ravine in the 

northeastern portion of Fort Sheridan in the Surplus OU. LF2 was used prior to World War I 

[Argonne National Laboratory (ANL, 1989). At that time, small arms firing ranges were constructed 

over and adjacent to LF2. The southernmost former small arms range was located entirely within the 

LF2 study area and the northernmost former small arms range, referred to as small arms range north 

(SARN), was located just to the north of LF2. The ranges have not operated since the 1950s. There 

are no longer any surface expressions of the actual target berms. The exact dates and types of refuse 

disposed of at LF2/SARN were not well documented in historical records; however, excavation 

activities in the area have uncovered coal, cinders, and concrete construction debris. There were 

reports that the 51st Explosive Ordnance Detachment disposed of ammunition at LF2 by detonation in 

a pit dug for that purpose (ANL, 1989). 

The 38-Acre Parcel Fill Area study area is located immediately west of the LF2/SARN study area 

within the western portion of fence line in what is commonly referred to as the 38-Acre Parcel. In 

1997, excavation activities by the Lake County Forest Preserve District in support of the future Golf 

Course Club House construction uncovered metallic debris, wire, nails, cinders, and occasional items 

such as paint cans in the southeast portion of the 38-Acre Parcel. Because this fill area is located in 

the 38-Acre Unexploded Ordnance Parcel, the study area is referred to as the 38-Acre Parcel Fill 

Area. This fill/waste is distinctly different from the waste found at LF2 and appears to have been 

disposed of decades before the filling of the ravine that now constitutes LF2. The 38-Acre Parcel Fill 

Area did not appear on historical aerial photographs as a disturbed area and was not identified in any 

previous environmental assessments. 

In 1988, the Commission on Base Realignment and Closure (BRAC) recommended Fort Sheridan, 

Illinois for closure to the Secretary of Defense. To support decisions regarding preparation of the 

property for release, the Department of the Army has implemented environmental studies and will 

conduct restoration activities (if needed) before property transfer. The Army is conducting these 

activities under the Defense Environmental Restoration Program and the BRAC program. A remedial 

investigation/feasibility study (RI/FS) has been conducted for portions of the Surplus OU at Fort 

Sheridan. The Surplus OU consists of property that has been declared excess by the Army and will be 
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or has been transferred to the local communities. LF2/SARN and the 38-Acre Parcel Fill Area study 

areas are located in the Surplus OU (Figure 1-1). This Decision Document (DD) addresses only the 

LF2/SARN and the 38-Acre Parcel Fill Area study areas. Separate DDs have been issued for the 

remaining portions of the Surplus OU (i.e., ravines and Beach Area study areas). 
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LF2/SARN/38-Acre Parcel Fill Area of the Surplus OU DD, Fort Sheridan, Illinois 

2.0 Site History and Enforcement Actions 

Fort Sheridan is located approximately 25 miles north of Chicago along the western shore of Lake 

Michigan. The installation location is shown in Figure 1-1. Fort Sheridan, named for General Phil 

Sheridan, was established in 1887 in the wake of the Great Chicago fire of 1871 and at the request of 

Chicago city leaders following the labor riots of 1886. 

In the mid-1800s, prior to the Army's presence, the area of which Fort Sheridan is now composed, 

was the site of heavy industry including logging, a lumber mill, leather tanning, brick making, and 

iron casting. The land was transferred to the government for a token fee of $10 by three members of 

the Commercial Club of Chicago. The donors were Adolphus Bartlett, Charles Hutchinson, and John 

Janes. Three ravines at Fort Sheridan are named for these individuals. 

Troops trained at Fort Sheridan served in the Spanish-American War in 1898, the Mexican 

Intervention in 1913, and World Wars I and II. Fort Sheridan was a training center for anti-aircraft 

artillery units during World War II. From the 1950s until 1974, Fort Sheridan served as maintenance 

and supply center to NIKE air-defense missile systems for the Chicago, Gary, Detroit, Minneapolis-St. 

Paul, and Milwaukee air-defense network. Three NIKE missile silos were installed in the northern 

part of Fort Sheridan. These silos have been largely stripped of equipment and abandoned. 

Preliminary assessments of Fort Sheridan, conducted in 1982 and 1989, identified several areas on the 

installation affected by previous landfilling activities; storage and handling of petroleum, oils, and 

lubricants (POL), as well as other motor pool wastes; former coal storage areas (CSAs); and storage 

and handling of various chemicals [Gross etal., 1982; ANL, 1989]. The nature and duration of these 

activities at Fort Sheridan justified conducting an RI/FS to verify and quantify the nature and extent of 

associated chemical constituents in the environment, perform human health and environmental risk 

assessments, and evaluate remedial action alternatives leading to individual study area response 

actions, if necessary. Fort Sheridan was recommended for inclusion in the BRAC program in 1988. 

A three-phase RI was conducted at the LF2/SARN/38-Acre Parcel Fill Area study areas from 1990 to 

1996. Subsequent to the completion of the Phase III field work, the LF2/SARN/38-Acre Parcel Fill 

Area study areas were evaluated independently of other Surplus OU study areas to expedite the 

transfer and reuse of this property. The LF2/SARN/38-Acre Parcel Fill Area study areas are 

indicated in Figure 1-1. 

The Phase I RI was conducted at Fort Sheridan from 1990 through 1992. Data collected and analyzed 

during this initial phase of the RI work at Fort Sheridan addressed 37 study areas. Unexploded 

ordnance (UXO) avoidance surveys were conducted at the LF2 study area to identify potential UXO in 

the area designated for surface and subsurface investigation. Geophysical surveys of LF2 were also 
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conducted to delineate the landfill boundaries. Fifteen soil borings (14 of which were converted into 

monitoring wells) were completed at LF2. Two monitoring wells were installed upgradient of LF2. 

Twelve monitoring wells were installed along the beach at six well nests of one deep well and one 

shallow well. Soil samples were collected from 9 of the 15 soil borings (soil samples were not 

collected from the shallow borings at each beach well nest location). Subsequent to the installation of 

the LF2 monitoring wells, one round of groundwater samples was collected during the Phase I field 

work. 

Prior to Phase II field activities, background soil, sediment, surface water, and groundwater data were 

collected from several locations selected by the BRAC Cleanup Team (BCT) believed to be previously 

unaffected by Fort Sheridan mission-related activities (ESE, 1997). The background samples were 

collected to facilitate the development of a statistically defensible background database. 

The installation ceased military operations as an Army facility in 1993. Portions of the installation 

were realigned to the U.S. Navy and U.S. Army Reserve. Approximately 100 acres are now owned 

by the U.S. Army Reserve and are used for equipment storage and disbursement, training, and 

administrative functions. Approximately 200 acres are now owned by the Navy and are used for 

family housing, administration, vehicle maintenance, communications, and training. Approximately 

300 acres have been transferred to private ownership while the remainder of the 700-acre installation 

(approximately 100 acres) is still under Army jurisdiction and will be transferred to private ownership 

upon completion of the environmental restoration activities. 

Fort Sheridan was divided into two principal OUs in 1995 to facilitate the implementation of the 

subsequent RI/FS and expedite the reuse of surplus Army property under the BRAC program. The 

first OU, designated the Surplus OU, consisted of property still owned by the U.S. Army and planned 

for disposal and reuse.  This area occupies the north end of Fort Sheridan and is primarily composed 

of the golf course and historic district. The second OU is designated the Department of Defense 

(DoD) OU since this area remains the property of the Navy and Army Reserves. It includes most of 

the area to the south of Bartlett Ravine and the Army Reserve area in the northwest corner of 

Fort Sheridan. The boundaries of the two OUs are indicated in Figure 1-1. 

The Phase II field effort was conducted from October 1995 through June 1996. During this field 

effort, UXO avoidance surveys were conducted at LF2 in areas designated for surface and subsurface 

investigation, and five soil borings and three test pits were completed. Two soil borings were 

subsequently converted into monitoring wells. Soil samples were collected from each of the soil 

boring and test pit locations at LF2. In addition, soil samples were collected from six soil boring 

locations at SARN. Two rounds (Round 1 and Round 2) of groundwater samples were collected from 

the existing monitoring wells at LF2 during the Phase II field work. 
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During the Phase III field effort conducted in the fall of 1996, animal tissue sampling was conducted to 

support the ecological Baseline Risk Assessment (BRA). Specifically, tissue sampling of earthworms 

was conducted at LF2/SARN and within the 38-Acre Parcel. Earthworms were also collected from a 

background area. 

Excavation activities performed in 1997 by the Lake County Forest Preserve District uncovered a 

previously unidentified area of disposed material in the 38-Acre Parcel. Consequently, a Phase IV RI 

was performed at the 38-Acre Parcel Fill Area in February and March 1998. The investigative effort 

consisted of excavating 46 individual test pits. Surface and subsurface soil samples were collected 

from 18 of the test pits. In addition, two surface soil samples were collected at LF2/SARN to further 

evaluate the presence of lead. 
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3.0 Highlights of Community Participation 

The RI/BRA and Proposed Plan for the LF2/SARN/38-Acre Parcel Fill Area study areas became final 

in January and March 1999, respectively. These documents are available to the public as part of the 

full Administrative Record File that is maintained at the Fort Sheridan BRAC Office, Building 379. 

The information repositories contain information similar to that contained in the Administrative 

Record, but are more focused on public information needs. The following facilities have been 

designated as information repositories: 

Highwood Public Library 

102 Highwood Avenue 

Highwood, Illinois 60040 

Phone: 847/432-5404 

Hours:        Mon.-Thurs.      11:00 am - 7:00 pm 
Fri. & Sat.        10:00 am - 5:30 pm 
Sunday Closed 

Lake Forest Library 

360 East Deerpath 

Lake Forest, Illinois 60045 

Phone: 847/234-0636 

Hours: Mon.-Thurs.       9:00 am - 9:00 pm 
Fri. & Sat. 9:00 am - 5:00 pm 
Sunday Closed 

Highland Park Public Library 

494 Laurel Avenue 

Highland Park, Illinois 60035 

Phone: 847/432-0216 

Hours: Mon.-Thurs 
Fri. 
Sat. 
Sunday 

9:00 am - 9:00 pm 
9:00 am - 6:00 pm 
9:00 am - 5:00 pm 
Closed 

Fort Sheridan BRAC Office* 

Building 379 

Fort Sheridan, Illinois 60037-1289 

Phone: 847/266-2907 

Hours: Mon.-Fri. 8:30 am - 5:00 pm 

* Location of Administrative Record 

The notice of availability of these documents was published on February 25, 1999. A public comment 

period was held from March 3, 1999 to April 1, 1999. In addition, a public information session was 

held on March 3, 1999. At this meeting, representatives from the Army, U.S. Environmental 

Protection Agency (USEPA), and Illinois Environmental Protection Agency (IEPA) were available to 

address questions and receive comments about the No Response Action alternative under 

consideration. No requests for an extension were received. No comments were received during the 

public comment period. 
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4.0 Scope and Role of Response Action 

This DD addresses the final remedy for the LF2/SARN/38-Acre Parcel Fill Area study areas of the 

Surplus OU. Based on the evaluation of potential risks considering a future open space use scenario, 

the Army, in coordination with USEPA and IEPA, has determined that the constituents present at the 

LF2/SARN/38-Acre Parcel Fill Area study areas do not pose sufficient risk to require a response 

action and has determined that no response action is necessary. Although low levels of constituents 

will remain in the surface and subsurface soil, they are present at levels that do not pose unacceptable 

human health or environmental risks. 

Future use plans of the Lake County Forest Preserve District to expand the existing golf course make 

it highly unlikely that residential development would occur in the LF2/SARN/38-Acre Parcel Fill Area 

study areas. The legislation adopted in Section 125 of the Fiscal Year 1996 Military Construction 

Appropriations Act (P.L. 104-32) requires the Army to convey approximately 290 acres of open 

space, including the golf course, to the Lake County Forest Preserve District for use as open space. 

The LF2/SAR/38-Acre Parcel Fill Area study areas are located entirely within the 290 acres to be 

transferred to the Lake County Forest Preserve District and, therefore, will be used as open space in 

the future. Consistent with the deed restriction on Fort Sheridan property previously transferred to the 

LCFPD, a use restriction, mandating use of the property for recreational open space, will be included 

in the deed for property transfer.  The use restriction will run with the land and is enforceable by the 

United States Government. 

In keeping with the overall response strategy, the recommended remedial action for the LF2/SARN/ 

38-Acre Parcel Fill Area study areas is No Response Action. 
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5.0 Summary of Site Characteristics 

Given that more than 150 separate constituents were analyzed for at some of the study areas, and that, 

at most of the study areas, the majority of the constituents were reported as not detected, an exhaustive 

discussion of the presence or absence of each constituent is inefficient and, in many cases, provides an 

excess of irrelevant information that only serves to confuse the reader. Therefore, to facilitate the 

discussion, the following sections focus on arsenic, chromium, lead, benzo(a)pyrene, total 

carcinogenic PAHs, chlordane (gamma or total), p,p'-DDD, and p,p'-DDT. Total carcinogenic PAHs 

represent the sum of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(l,2,3-cd)pyrene. These 

constituents, plus the metals previously mentioned, tend to be the primary risk drivers from a risk 

assessment perspective. Additionally, the distribution of these constituents is generally representative 

of the distribution of the other detected constituents. 

5.1  LF2/SARN 

LF2 is located in and proximal to a former northern branch of Hutchinson Ravine in the northeastern 

portion of Fort Sheridan in the Surplus OU (see Figure 1-1). LF2 was used prior to World War I 

(ANL, 1989). At that time, small arms firing ranges, including the SARN were constructed over and 

adjacent to LF2. The ranges have not operated since the 1950s. There are no longer any surface 

expressions of the actual target berms. The berms were probably leveled during the Haley Army 

Airfield runway construction in 1953. The exact dates and types of refuse disposed of at LF2/SARN 

are were not well documented in historical records; however, excavation activities in the area have 

uncovered coal, cinders, and concrete construction debris. There were reports that the 51st Explosive 

Ordnance Detachment disposed of ammunition at LF2 as late as 1979 by detonation in a pit dug for 

that purpose (ANL, 1989). Unlike other filled ravines at Fort Sheridan, there is no storm sewer 

associated with LF2. Data from the soil borings and test pits completed at LF2/SARN have 

demonstrated that while the soil at the entire study area is disturbed to a depth of approximately 2 to 

3 feet below ground surface (ft-bgs), the actual landfilling/disposal area is limited to the small northern 

branch of Hutchinson Ravine. The LF2/SARN study area covers an area of approximately 19 acres. 

Surface soil analytical data indicate that arsenic and chromium were generally not detected at 

concentrations above their background comparison values at LF2/SARN. There is a noticeable cluster 

of lead detections significantly above the background comparison value in the surface soil samples 

proximal to the central and southern former SARN target berm locations. It is likely that these soil 

samples were collected from the area where the former target berms were leveled out. 

Benzo(a)pyrene and/or total carcinogenic polynuclear aromatic hydrocarbon (PAH) concentrations 

above background comparison values were detected in a few surface soil samples collected on the 

southern portion of LF2/SARN. The origin of these PAHs may be from the former burning of trash 
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or other materials. In addition, some pesticides/herbicides were detected at relatively low 

concentrations, albeit above background comparison values, in a few surface soil samples. 

Subsurface soil analytical data indicate that arsenic and chromium were generally not detected at 

concentrations above background comparison values. Lead, benzo(a)pyrene, total carcinogenic PAHs, 

and pesticide/herbicide concentrations detected in subsurface soil samples were generally below their 

respective background comparison values. Lead, total carcinogenic PAHs, and pesticide/herbicide 

concentrations detected in "waste" soil samples (i.e., earthen fill, chunks of concrete, rebar, and some 

metal pipe) were generally above background comparison values. 

Groundwater analytical data indicate that total arsenic, chromium, and lead concentrations exceeded 

background comparison values in most of the samples collected in Round 1 and/or Round 2 of the 

Phase II sampling effort. The data for dissolved arsenic, chromium, and lead from these two rounds 

of groundwater sampling were either below method detection limits (MDLs) (chromium) or below 

concentrations detected in the background wells. Benzo(a)pyrene and/or total carcinogenic PAHs 

were detected in several of the groundwater samples collected from the monitoring wells downgradient 

of (to the east of) LF2/SARN on the Lake Michigan shoreline.  The potential source of these PAHs is 

the former burning and disposal of trash at LF2/SARN.  Pesticides/herbicides were detected in 

relatively low concentrations in a few of the groundwater samples collected, albeit above background 

comparison values.  In addition, 2,4-dinitrotoluene (2,4-DNT) and 4-amino-2,6-DNT were detected at 

low concentrations (i.e., within 10 times the MDL) in two Round 1 groundwater samples. It is 

thought these explosive-related constituents in groundwater may be related to the burning of off- 

specification munitions at LF2/SARN and/or SARN being an impact area. However, the fact that the 

detections were not confirmed in Round 2 samples and that these constituents were not detected in 

Phase I samples suggests that the data may have been anomalous or at least that LF2/SARN does not 

represent a significant ongoing source. 

Earthworm tissue samples were collected and analyzed from several locations at the LF2/SARN study 

area. Arsenic, chromium, lead, and pesticides/herbicides were not detected in earthworm tissue 

samples at concentrations exceeding their highest detected respective concentrations in the background 

data set, with one exception. The exception was lead detected in one earthworm tissue sample at a 

concentration approximately twice the highest detected concentration in the background data set. 

Benzo(a)pyrene and total carcinogenic PAHs were not detected above MDLs in the earthworm tissue 

samples. 

The data indicate that the extent of constituent concentrations above background at the LF2/SARN 

study area appears to be limited to the disturbed surface soil near the former target berm locations and 

the waste material in the filled ravine. There is a noticeable cluster of detections of lead significantly 

above the background comparison value in the surface soil samples proximal to the central and 

southern former SARN target berm locations. 
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5.2 38-Acre Parcel Fill Area 

The 38-Acre Parcel Fill Area study area is located immediately west of the LF2/SARN study area and 

covers an area of approximately 16 acres. Excavation activities by the Lake County Forest Preserve 

District in support of the future Golf Course Club House construction uncovered metallic debris, wire, 

nails, cinders, and occasional items such as paint cans in the southeast portion of the 38-Acre Parcel. 

Other fill/waste material encountered during investigation activities consisted of various amounts of 

ash, coal, concrete, brick, tile, ceramic, bone, wood, metal debris, and glass bottles. It appears that 

this fill/waste is from the early 1900s (based on types of bottles and other dated waste found). The 

presence of organic rich clay (i.e., containing fibrous plant material and decayed vegetation) beneath 

the waste observed in the 38-Acre Parcel Fill Area suggests that this was a low lying marshy area 

filled with trash from either early base operations or pre-Fort Sheridan activities. On the whole, the 

waste appears to be typical of what one would expect a military dining hall or private eating 

establishment of that era to generate (i.e., broken pottery and ceramic plates, bottles of various types, 

animal bones, etc). This fill/waste is distinctly different from the waste found at LF2 and appears to 

have been disposed of decades before the filling of the ravine that now constitutes LF2. 

Surface soil analytical data indicate that arsenic, chromium, and lead were generally not detected at 

concentrations above their respective background comparison values. Benzo(a)pyrene and/or total 

carcinogenic PAHs concentrations above background comparison values were detected in some surface 

soil samples.  In addition, some pesticides/herbicides were detected at relatively low concentrations, 

albeit above background comparison values, in some surface soil samples. 

Subsurface soil analytical data indicate that arsenic and chromium were detected at concentrations 

slightly above background comparison values in some subsurface soil samples. Lead concentrations 

moderately exceeded the background comparison values in some subsurface soil samples. 

Benzo(a)pyrene, total carcinogenic PAHs, and pesticide/herbicide concentrations detected in these 

subsurface soil samples were generally much lower than in the surface soil and fill/waste samples 

(most concentrations were below background comparison values). 

Subsurface fill/waste analytical data indicate arsenic was detected at concentrations slightly exceeding 

the background comparison value in two samples. Chromium was not detected in any subsurface 

fill/waste sample at a concentration exceeding the background comparison value. Lead, 

benzo(a)pyrene, total carcinogenic PAHs, and some pesticide/herbicide concentrations detected in 

subsurface fill/waste soil samples were generally above background comparison values. 

Earthworm tissue samples were collected and analyzed from several locations within the 38-Acre 

Parcel Fill Area. Arsenic and chromium were the only metals detected in tissue samples at 

concentration greater than those in the background data set. However, these detections occurred only 
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in one or two samples. Lead and pesticides/herbicides were not detected in earthworm tissue samples 

at concentrations exceeding their highest detected respective concentrations in the background data set, 

with one exception. The exception was alpha-chlordane, detected in one earthworm tissue sample at a 

concentration less than twice the highest detected concentration in the background data set. 

Benzo(a)pyrene and total carcinogenic PAHs were not detected above MDLs in the earthworm tissue 

samples. 

The extent of constituent concentrations above background at the 38-Acre Parcel Fill Area appears to 

be limited to the disturbed surface soil and the fill/waste material in the southeastern corner of the 

study area. 
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6.0 Summary of Site Risks 

In order to characterize the potential current and future threats to human health and the environment 

that may be posed by the constituents of concern at the LF2/SARN/38-Acre Parcel Fill Area study 

areas of the Surplus OU, a BRA was conducted as part of the RI in accordance with USEPA's Risk 

Assessment Guidance for Superfund (RAGS): Volumes I - Human Health Evaluation Manual (Part A) 

and Volume II - Environmental Evaluation Manual (USEPA, 1989). 

The BRA evaluated the LF2/SARN/38-Acre Parcel Fill Area study areas to determine if constituents 

found in the surface and subsurface soil during the RI were present in concentrations that represented a 

potential for current or future health risks to humans or adverse effects on the environment. Because 

the Army will transfer the LF2/SARN/38-Acre Parcel Fill Area study areas to the Lake County Forest 

Preserve District, the BRA took into consideration the current and future reuse of the LF2/SARN/ 

38-Acre Parcel Fill Area study areas as open space. The potential health effects may differ depending 

on how the land of the LF2/SARN/38-Acre Parcel Fill Area study areas will be used currently and in 

the future. Current access to the LF2/SARN/38-Acre Parcel Fill Area study areas is restricted. 

Future use of the LF2/SARN/38-Acre Parcel Fill Area study areas is expected to include recreational 

development as part of an expanded golf course facility. Therefore, the BRA included exposure to 

future golf course workers and recreational users (golfers), as well as utility or construction workers. 

Drinking groundwater was not considered as a likely exposure pathway. The groundwater at Fort 

Sheridan is not currently used as a drinking water source, and there is an abundant water supply 

readily available from Lake Michigan. Even if a shallow groundwater well was installed, because of 

the geology of this site, the well would not yield enough water to support a drinking water or irrigation 

water supply. 

6.1  Human Health Risk Summary 

Constituents of potential concern (COPCs) were identified in order to streamline the risk assessment 

process by identifying constituents that contribute most significantly to overall potential risk. COPCs 

were evaluated for surface and subsurface soil. PAHs and lead were identified as COPCs based on 

methods presented in RAGS and discussed in detail in the RI/BRA for the LF2/SARN/38-Acre Parcel 

Fill Area (QST, 1999). The COPCs identified for the LF2/SARN/38-Acre Parcel Fill Area study 

areas are presented in Table 6-1. 

The BRA interpreted the RI data in order to (1) identify those exposure pathways that may pose a 

current or future potential risk to human health and the environment and (2) determine the degree of 

this potential risk. The BRA evaluated each human exposure pathway for completeness and 

determined that there were three significant exposure scenarios. The significant human exposure 
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scenarios for the LF2/SARN/38-Acre Parcel Fill Area study areas addressed in the BRA were future 

recreational use, future maintenance worker, and future construction worker. 

Under future land use conditions (golf course), the risks due to the constituents found at the 

LF2/SARN/38-Acre Parcel Fill Area study areas via all exposure pathways are below or well within 

the target carcinogenic risk range and below the non-carcinogenic hazard index (HI) target value of 1 

(Table 6-2). Under these future land use conditions, the highest potential carcinogenic risk due to the 

constituents found at the LF2/SARN/38-Acre Parcel Fill Area study areas via all exposure pathways is 

4E-05 (i.e., four additional chances in 100,000 that an individual may develop cancer over a lifetime 

of exposure) (see Table 6-2). This is well within the target risk range. These potential risks are 

primarily associated with PAHs in the soil. The PAH concentrations detected at the LF2/SARN/ 

38-Acre Parcel Fill Area study areas exceeded the maximum background concentrations by as much as 

three orders of magnitude. 

Because of its uniqueness with regard to toxicity, carcinogenic and noncarcinogenic risks cannot be 

determined for lead in the same way as for the other COPCs for the LF2/SARN/38-Acre Parcel Fill 

Area study areas. Recent research indicates that lead exhibits a range of adverse effects at low 

exposure levels; does not appear to have a threshold level below which no adverse health effects 

occur; and may be carcinogenic at high exposure levels. The evaluation of lead exposure and risk 

associated with the LF2/SARN/38 Acre Parcel Fill Area study areas consists of a comparison of the 

lead concentrations in samples collected from the area with calculated site-specific risk-based 

remediation goals (RBRGs) for lead. Site-specific RBRGs were developed for each adult exposure 

scenario evaluated in the BRA (i.e., recreational, maintenance worker, and construction worker). 

This comparison is presented in Table 6-3 

The range of soil concentrations at the LF2/SARN/38-Acre Parcel Fill Area study areas for children 

and for the adult recreational and maintenance worker are well below the levels of concern presented 

in the table. Although the construction worker soil concentration is above the site-specific RBRG, the 

lead concentrations present at the LF2/SARN/38-Acre Parcel Fill Area study areas do not pose an 

unacceptable risk to construction workers. 

A USEPA model was used to calculate the RBRG for the construction worker. In order to function 

properly, the model requires that the construction worker be working at the site and exposed to the 

soils containing elevated lead levels for a minimum amount of time (for example, for 3 months, 5 days 

a week). In actuality, this is longer than a construction worker would normally be working at the site 

and exposed to the site soils containing elevated lead levels (for example, a construction worker can 

normally be expected to work about 5 days a week for only 1V4 months). As a result of this longer 

period of time required by the model, the calculated RBRG value is lower than would be expected if a 

more realistic period of time could be used. Consequently, the calculated RBRG associated with the 

construction worker's exposure to lead is overly conservative. 
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Because it is unlikely that a construction worker would only be exposed to the surflcial soils (0- to 

1-foot) in the area encompassed by the elevated lead levels at the LF2/SARN/38-Acre Parcel Fill Area 

study areas, the exposure point concentration of 520 milligrams per kilogram (mg/kg) for the 0- to 

10-foot interval is likely more representative of potential exposures than the 707 mg/kg value. 

Because potential risks associated with the construction worker's exposure to lead is overestimated 

both by the calculated RBRG and the surflcial exposure point concentration, the calculated 0- to 1-foot 

value of 707 mg/kg overestimates actual risks posed to future construction workers at the LF2/SARN/ 

38-Acre Parcel Fill Area study areas. Therefore, the lead concentrations present at the 

LF2/SARN/38-Acre Parcel Fill Area study areas do not pose an unacceptable risk to construction 

workers. 

6.2 Ecological Risk Summary 

An ecological risk assessment was conducted at the LF2/SARN/38-Acre Parcel Fill Area study areas. 

The LF2/SARN/38-Acre Parcel Fill Area study areas is generally open space with no paved or filled 

areas. The ecological risk assessment considered potential risks to terrestrial species, including cats 

(as a surrogate for house pets), shrews, woodchucks, robins, and hawks. The ecological risk 

assessment compared the concentrations of the constituents at the LF2/SARN/38-Acre Parcel Fill Area 

study areas with environmental health based levels. 

The ecological risk assessment equivalent of the human health HI is the ecotoxicity quotient (EQ). As 

with the HI, an EQ greater than one (EQ> 1) indicates a level of risk that is potentially unacceptable. 

None of the ecological COPC (ecoCOPC) concentrations in the soil samples from the LF2/SARN/38- 

Acre Parcel Fill Area study areas resulted in an EQ > 1 for the earthworm, white-footed mouse, or 

woodchuck for the COPCs evaluated (Table 6-4). EQs exceeded one for the potential ingestion of soil 

antimony and lead by the shrew and robin, respectively.  Because the EQs only slightly exceed the no 

observed adverse effect level (NOAEL) for these constituents, there is a very low potential for adverse 

effects due to soil ingestion. When the lowest observed adverse effect level (LOAEL) is used as the 

benchmark, all EQs are less than one. EQs for the exposure of plants to boron and molybdenum also 

exceeded one. However, considering the vegetation and wide variety of plants present at the 

LF2/SARN/38-Acre Parcel Fill Area study areas, it does not appear that concentrations of 

molybdenum, boron, and other soil ecoCOPCs are causing significant adverse effects to plants. 

The evaluation of the potential for COPCs to concentrate in animal food chains resulted in no EQs 

greater than one for the woodchuck, white-footed mouse, Cooper's hawk, and feral cat. EQs 

exceeded one for the ingestion of earthworms by robins for lead and zinc. Considering the migratory 

tendencies for many of the bird species at Fort Sheridan, the exposure duration at the LF2/SARN/ 

38-Acre Parcel Fill Area study areas would be considerably less than the 100 percent residency used in 

the evaluation. In addition, the ecotoxicity benchmarks used in these evaluations are the conservative 
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NOAELs. When LOAELs are used as benchmarks, the earthworm ingestion EQs decrease to less 

than one. EQs also exceeded one for the ingestion of earthworms by shrews for antimony and 

vanadium. The ecotoxicity benchmark used for antimony is the conservative NOAEL.  When the 

LOAEL is used as a benchmark, the earthworm ingestion EQ decreases to less than one. Because 

vanadium concentrations detected in samples collected at the LF2/SARN/38-Acre Parcel Fill Area 

study areas are similar to concentrations detected in background samples, no adverse effects are 

anticipated to shrews from ingesting vanadium in earthworms. 
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Table 6-1.   COPCs for LF2/SARN/38-Acre Parcel Fill Area Soil 

Human Health COPCs EcoCOPCs 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Beryllium 
Indeno(l,2,3-c,d)pyrene 
Lead 
Benzo(k)fluoroanthene 
Chrysene 
Dibenzo(a,h)anthracene 

4(2,4-dichlorophenoxy) butyric 
acid (2,4-DB) 
Acenaphthene 
Acenaphthylene 
Anthracene 
Antimony 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Beryllium 
Bis(2-ethylhexyl)phthalate 
Boron 
Chlordane, total 
Chrysene 
Copper 
DDD, p,p'- 

DDE, p,p'- 
DDT, p,p'- 
Dibenzo(ah)anthracene 
Dicamba 
Fluoranthene 
Fluorene 
Indeno( 1,2,3-cd)pyrene 
Lead 
2-(4-chloro-2-methylphenoxy) 
propanoic acid (MCPP) 
Mercury 
Methylnaphthalene, 1- 
Methylnaphthalene, 2- 
Molybdenum 
Naphthalene 
Phenanthrene 
Pyrene 
Silver 
Tin 

Source: QST, 1999. 
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Table 6-2.    Summary of Potential Human Health Risks* 

Exposure Scenario 

Recreational Adult 

Surface Soil 

Subsurface Soil 

Recreational Child 

Surface Soil 

Subsurface Soil 

General Worker 

Surface Soil 

Subsurface Soil 

Construction Worker 

Surface Soil 

Subsurface Soil 

Total Noncarcinogenic 
Hazard Index 

Total Carcinogenic 
Riskf 

RAE RME RAE RME 

4E-05 

3E-05 

2E-04 

2E-04 

8E-05 

6E-05 

6E-04 

5E-04 

2E-04 

1E-04 

1E-03 

8E-04 

4E-04 

3E-04 

3E-03 

2E-03 

4E-05 

7E-07 

t 

t 

6E-07 

3E-07 

9E-08 

5E-08 

6E-06 

3E-06 

t 

t 

3E-06 

2E-06 

4E-07 

2E-07 

*    The range of risks provided are reflective of estimated exposures to the reasonable average 
exposure (RAE) and reasonable maximum exposure (RME), respectively. 

t    Lifetime cancer risk estimate. For the Recreational Scenario, childhood cancer risks are included 
in values presented for the adult. 

Source: QST, 1999. 
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Table 6-3. Comparison of Lead Concentrations in Soil with Site-Specific RBRGs 

Exposure Pathway 

Recreational 

Lead Concentrations* 
(mg/kg) 

RBRG 
(mg/kg 

Adult 

Child 

83.9-161 

83.9-161 

1,501 

400 

Maintenance Worker Adult 83.9-161 1,261 

Construction Worker Adult 520-707 595 

*   Values shown are for the 0- to 10-foot and 0- to 1-foot intervals, respectively. 

mg/kg = milligrams per kilogram 
RBRG = Risk Based Remediation Goal 

Source: QST, 1999. 
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Table 6-4. Summary of Potential Risks to Ecological Receptors 

Exposure 
Medium 

Soil 

Receptor Type 
Number of 

Times EQ>1 
EcoCOPCs 
withEQ>l Significance 

Earthworm 0/24 

Shrew 1/34 

White-footed mouse 0/34 

Woodchuck 0/34 

Robin 1/34 

Antimony 

Lead 

Plants 

Food Web     Robin 

2/14 

2/40 

Boron 
Molybdenum 

Lead 
Zinc 

Shrew 2/40 Antimony 
Vanadium 

Woodchuck 0/40 

White-footed mouse 0/40 

Cooper's hawk 0/16 

Feral cat 0/16 

No adverse effects expected. 

Slight EQ exceedence is based on NOAEL. 
However when a LOAEL is used, no adverse 
effects are expected (i.e., EQ<1). 

No adverse effects expected. 

No adverse effects expected. 

Slight EQ exceedence is based on NOAEL. 
However, when a LOAEL is used, no adverse 
effects are expected (i.e., EQ<1). 
Consideration of animal's home range would 
significantly reduce the EQ further. 

Slight EQ exceedence is based on NOAEL. 
However, when a LOAEL is used, no adverse 
effects are expected (i.e., EQ<1). 

Slight EQ exceedence is based on NOAEL. 
However when a LOAEL is used, no adverse 
effects are expected (i.e., EQ<1). 
Consideration of animal's home range would 
significantly reduce the EQ further. 

Slight EQ exceedence is based on NOAEL. 
However, when a LOAEL is used, no adverse 
effects are expected (i.e., EQ<1). 

No adverse effects expected. 

No adverse effects expected. 

No adverse effects expected. 

No adverse effects expected.  

EQ = ecotoxicity quotient. 
NOAEL = no observed adverse effect level 
LOAEL = lowest observed adverse effect level 

Source: QST, 1999. 
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7.0 Description of the No Response Action Determination 

The results of the BRA indicate that, for the future use scenario of open space, the LF2/SARN/ 

38-Acre Parcel Fill Area study areas of the Surplus OU do not pose an unacceptable risk to human 

health and the environment. Because the Lake County Forest Preserve District is planning on using 

the LF2/SARN/38-Acre Parcel Fill Area study areas as open space (i.e., an expanded golf course), 

residential development and use of this area is unlikely. Therefore, No Response Action is necessary 

for the LF2/SARN/38-Acre Parcel Fill Area study areas of the Surplus OU. 

Consistent with the deed restriction on Fort Sheridan property previously transferred to the LCFPD, a 

use restriction, mandating use of the property for recreational open space, will be included in the deed 

for property transfer. The use restriction will run with the land and is enforceable by the United States 

Government. 
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8.0 Documentation of Significant Changes 

The Proposed Remedial Action Plan for the LF2/SARN/38-Acre Parcel Fill Area study areas of the 

Surplus OU was released for public comment on March 3, 1999. The Proposed Remedial Action Plan 

identified No Response Action as the Preferred Alternative. The Army did not receive any written or 

verbal comments during the public comment period. Therefore, it is determined that no significant 

changes to the decision that No Response Action is necessary, as originally identified in the Proposed 

Remedial Action Plan, are necessary. 
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Appendix A 

Administrative Record Index 
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LF2/SARN/38-Acre Parcel Fill Area of the Surplus OU DD, Fort Sheridan, Illinois 

Appendix B 

Letters of Support Agency Concurrence 
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05/05/99      11:16        FORT  SHERIDAN  BRAC (847)266-3905 P.   002 

^!ir% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
9   A   \ REGION 5 

77 WEST JACKSON BOULEVARD 

*t P*ü& 
V CHICAGO, IL 60604-3590 

REPLY TO THE ATTENTION OF    SRF- 5 J 

April 28, 1999 

Colleen Reilly, BRAC Environmental Coordinator 
Ft. Sheridan BRAC Office 
3155 Blackhawk Drive, Suite 17 
Ft. Sheridan, IL  60037-1289 

RE:  Draft Decision Document for the LF2/SARN/38-Acre Parcel Fill Area 
Study Areas of the Surplus Operable Unit, Ft. Sheridan, IL 
QST, Environmental, Inc., April 20, 1998 

Dear Ms. Reilly: 

The United States Environmental Protection Agency (U.S. EPA) has completed its 
review of the subject document. The Agency concurs with the Army's decision 
that based upon available information and the nine evalution criteria 
presented in the National Oil and Hazardous Materials Pollution Contingeny 
Plan (The NCP), no remdial action is required in this Sub-Operable Unit. 

Please call me at 312 886-4843 if you have any questions. 

Sincerely yours, 

w. Owen Thompson 
BRAC Remedial Project Manager 

Paul Lake, IEPA 

Reeyeied/RecyelaDie • Printed wUh Vegetable OH Based inVs on S0% Recycled Papw {20% PostconsumeO 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

(il/^m^Tzö 1021 NORTH GRAVDAVEME EAST.  P.O. Bu\ 19276.  SPRINGFIELD. ILI INOI- 62~44-92"b 
(FAX) 782-3258 

THOMAS V. SKINNER, DIRECTOR 

May 6, 1999 

Ms. Colleen Reilly 
Fort Sheridan BRAC Office 
3155 Blackhawk Drive Suite 17 
Fort Sheridan, IL 60037-1289 

Re:      Draft Decision Document for 0970555001/Lake 
the LF2/SARN/38-Acre Fill Area Fort Sheridan (BRAC) 

Superfund/Technical 

Dear Ms. Reilly: 

The Illinois Environmental Protection Agency ("Illinois EPA") received the April 20, 1999 
Draft Decision Document for the LF2/SARN/38-Acre Fill Area Study Areas of the Surplus 
Operable Unit, on April 21, 1999. This document was prepared by QST Environmental on 
behalf of the Fort Sheridan BRAC Office and the U.S. Army Environmental Center. The Illinois 
EPA has reviewed the Draft No Action Decision Document and supporting Remedial 
Investigation\Baseline Risk Assessment. Illinois EPA concurs with the Army's decision that no 
response action is necessary to ensure the protection of human health and the environment for the 
Landfill 2/Small Arms Range North/38-Acre Fill Area study areas located within the Surplus 
Operable Unit at Fort Sheridan. 

Should you have any questions regarding this letter, please do not hesitate to contact me at (217) 
785-7728. 

Sincerely, oincereiy, *     ,- 

Paul T. Lake] Remedial Project Manager 
Federal Sites Remediation Section 
Bureau of Land 

PWSDN±:\fortsh\dddlßsa.apr 

cc:       Owen Thompson, USEPA (HSRL-5J) 
Ron Jackson, USAEC 
Jenny Berman Ross, US Navy - EFA Midwest 
Mona Reints, US Army Reserve 
Bob Fileccia, USACE-Louisville 
Deborah McKinley, QST 
Chris Manikas, SAIC 
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20-.W N.-tiih r/iiwauK«v «ivem,» .ibcryviiie. Illi'io-s GCM8-1199 Telephone 847 36V 6640 ha» 84? }-j.' Sb^ 

LAKE    COUNTY    FOREST    PRESERVES 

°::S'*'.J!i.'!f. RtSlDtrrtiOl'  fill iiHiC" 'Hi. ?t 

March 17,1999 

Ms. Colleen Reilly 
BRAC Environmental Coordinator 
3155 Blackhawk Drive Suite 17 
Fort Sheridan, IL 60037-1289 

Dear Colleen: 

Thank you for providing the Lake County Forest Preserve District (the "District") with the 
opportunity to review the Final Proposed Remedial Action Plan for the Landfill2/SARN/38-Acre 
Parcel Fill Area of the Surplus Operable Unit, Fort Sheridan, Illinois, dated March 1, 1999. 

The District has reviewed the Final Proposed Remedial Action Plan and has no additional comments 
or recommendations. 

Please do not hesitate to contact me if you have any questions or require additional information. 

Sincerely, 

Steven K. Messerli 
Executive Director 

SKMyg 

cc:       Nadine Smith, Realty Specialist 
Larry Bakanec, Risk Manager 
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