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Executive Summary

Asbestos containing materials (ACM) washing onto the beaches at Illinois Beach State Park
(IBSP) has been a concern since 1997. Records of materials collected during beach sweeps in
2004 indicated that most of the ACM was housing or construction related material. There are
several possible sources of ACM in the general area, and some available store of ACM may be
present on the feeder beach, which was originally created to reduce beach erosion at IBSP. The
feeder beach was depleted to about 1% of its original volume from 1989 to 2004. Additional
ACM may be present in beach sand, lake-bottom sand in shallow water, or in the remains of
former housing in the area.

This study was performed to evaluate two potential lake-bottom sources of beach replenishment
sand. The study design utilized very sensitive sampling and analytical methods to determine
whether asbestos structure concentrations in the sand were elevated. Background area
concentrations were considered because of the sampling method’s analytical sensitivity and
because inadequate information existed about ambient concentrations of asbestos in soil or sand
with the use of this method.

In order to characterize background concentrations, beach sand was sampled at Grant Park Beach
in South Milwaukee, Highland Park Beach in Highland Park, and Oak Street Beach in Chicago.
The Oak Street Beach results were excluded as background because the sand sampling results
indicated greater concentrations than other beaches, which would have masked the analyses that
are fundamental to this study. The sand sampling results indicate that the concentration of
asbestos structures per gram of PM in the beach sand at the IBSP North Unit, the lake-bottom
sand at the Approach Channel to Waukegan Harbor, and the lake-bottom sand at the North Point
Marina were significantly different (greater) than background areas. The IBSP South Unit results
were not significantly different than background. Very little information is available about
typical background and variability of asbestos in soil or sand in urban and non-urban areas.

GLCEEH performed a screening level analysis of potential health effects for the target areas that
include IBSP North and South Unit beaches and the two potential lake-bottom sand beach
nourishment sources at the North Point Marina and the Approach Channel to Waukegan Harbor.
Since air sampling could not be conducted to evaluate the lake-bottom sand, GLCEEH chose to
model and predict potential air emissions from likely recreational activities as if the lake bottom
sand were placed on a beach. The screening risk assessment indicated that the two lake bottom
sand areas tested, if used for beach nourishment, and the IBSP North Unit represent a minimal
risk to beach users from asbestos, based on sample results and the emissions model utilized.
These estimates indicate that at this time, there is no reason to exclude the use of the two lake-
bottom sand sources for beach nourishment. For an extra measure of safety, lake-bottom sand
should continue to be deposited off shore, as is the current practice, rather than directly to
onshore areas of the beaches.

The screening risk assessment estimates do not address the potential risk from handling ACM.
The condition, friability, and handling circumstances for any particular piece of ACM are not
predictable. Therefore, the greatest risk to beach users in the targeted areas should be considered
to be the potential handling of ACM.
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Based on the information collected for this report, GLCEEH provides four recommendations,

including:

1) A continuation and expansion of beach surveillance for ACM at IBSP that would include
additional surveillance after inclement high wind and wave events and detailed record
keeping of ACM findings and descriptions.

2) A review of IBSP visitor education efforts about ACM to determine effectiveness.

3) An ACM survey of areas that are impacted by erosion for the remains of housing
infrastructure. If infrastructure that includes ACM is found, it should be remediated in
accordance with applicable rules and regulations for asbestos abatement.

4) Alternative options for long-term beach nourishment and erosion management should be
explored in full in order to reduce the expense and potential environmental and ecological
impacts involved in obtaining sand for beach nourishment.

ATSDR performed an informal review of the interim version of this report and generally agreed
with the conclusions that asbestos exposure on the beaches does not appear to pose a public
health hazard, assuming that the program to immediately remove visible ACM is implemented.
ATSDR also suggested that, given the overall uncertainties of using indirect measures of
asbestos exposure, activity-based air sampling (sampling while re-creating common activities)
should be performed on some of the beaches that were tested for this study. IBSP stewards are
implementing this suggestion under the guidance of ATSDR.

Page 2 of 53
IBSP 2006, Cali, Scheff, Sokas; UIC



visited 10/14/2009

Introduction

Scope of the Report

This project was undertaken in order to answer a fundamental question raised by the Illinois
Attorney General’s Asbestos Task Force: Whether or not potential sources of nourishment sand,
IBSP beaches, and background areas had statistically significant differences in concentrations of
asbestos structures in sand and whether these differences represented human health hazards.

Based on a review of sand sampling results obtained from previous reports, GLCEEH concluded
that standard bulk sampling methods were not adequate to provide a useful comparison between
areas of interest for this study. The concentrations of asbestos structures in IBSP shoreline areas
and potential lake-bottom sources of nourishment sand have typically been below quantifiable
detection limits for the analytical methods utilized. GLCEEH recommended that additional
sampling should be conducted using more sensitive methods and outlined a study design. The
Asbestos Task Force supported this recommendation. This report describes the study background
and findings.

Study Background

The Great Lakes Center of Excellence in Environmental Health (GLCEEH) at the University of
Illinois at Chicago School of Public Health (UIC-SPH) performed a Health Hazard Evaluation
(HHE) as part of its role in the Illinois Attorney General’s (AG) Asbestos Task Force formed to
address asbestos contamination at Illinois Beach State Park (IBSP). Elements of the scope of the
HHE were discussed at several Task Force meetings, which led to a consensus on achievable
goals for an evaluation of beach sand and potential beach nourishment sources.

The Illinois AG Task Force is composed of representatives from the AG’s office, GLCEEH,
UIC-SPH, Illinois Department of Public Health (IDPH), Illinois Department of Natural
Resources (IDNR), United States Environmental Protection Agency’s Region 5 Air and
Radiation, Water, and Superfund Divisions (U.S. EPA), Illinois Environmental Protection
Agency (IEPA), United States Army Corp of Engineers, Lake County State’s Attorney, City of
Waukegan, and the Waukegan Park District. All of these agencies are interested in resolving
asbestos-related issues at IBSP and the general area in order to protect public health while
providing good management of a valuable state resource that includes unique recreational,
geological and ecological features.

Problem Statement

IBSP is a major natural and recreational resource in the densely populated Chicago-Milwaukee
metropolitan area that is threatened by severe natural erosion due to the coastal dynamics of the
6.5-mile shoreline. Management of IBSP necessitates approximately 80,000 cubic yards of beach
nourishment sand per year from local or outside sources in order to maintain the Park
shoreline.'” The Park has sustained severe damage from erosion in recent years.

! Foyle, Anthony M., MJ Chrzastowski, and CB Trask, Erosion and Accretion Trends Along the Lake Michigan
Shore at North Point Marina and Illinois Beach State Park, Illinois State Geological Survey, March, 1998, p i.

2 Chrzastowski, M. J., Geology of the Zion Beach-Ridge Plain Field Trip Guidebook for the Great Lakes Section
Annual Field Conference, September 14-16, 2001; printed by Illinois State Geological Survey. p 30.
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Pieces of asbestos-containing materials (ACM) have been found and recognized as ACM on the
[llinois Beach State Park beaches since 1997. ACM has also been found in local sources of sand
used for beach nourishment. Most of the debris that was found on the beaches and in other areas
was made up of materials in which the asbestos was bound in a matrix, decreasing the likelihood
of fiber release. From 1998 through 2000, IDPH, IDNR, and environmental contractors hired by
the State of Illinois performed or participated in inquiries relative to these findings. Summaries
of the relevant findings are presented in other sections of this report.

In 1998, IDPH concluded that the IBSP beaches were safe for public use. IDNR implemented
ACM survey and cleanup procedures along with public education efforts to deter the public from
picking up and handling ACM. In June of 2000, the Agency for Toxic Substances and Disease
Registry (ATSDR) performed a Public Health Assessment at IBSP and concluded that the
asbestos at the park was not a public health hazard for visitors and workers. The Public Health
Assessment recommended that source investigation should continue, ACM should continue to be
removed, and education and notification of the public should continue.’

A feasibility study to test screening techniques for the removal of ACM from sand was
subsequently performed by an environmental consulting firm.* The consulting firm concluded
that the sand screening technique was feasible for removing ACM from the sand, but IDNR
apparently stopped seeking permits after regulatory authorities indicated reservations about the
technique and because of the presence of an invasive plant species in the targeted sand pile. No
alternative techniques have been proposed to remove ACM from IBSP locations where ACM
may be mixed with large volumes of sand. Therefore, this report assumes that IDNR is currently
limited to beach survey and debris cleanup efforts to remove ACM from IBSP property.

The inquiries performed through the year 2000 were appropriate for the goals that were
established for each study. However, the Task Force was formed in response to continuing public
concerns about the presence of ACM in the IBSP area. In addition, the issue of environmental
exposure to ambient levels of asbestos in a number of areas of the United States has motivated
regulatory agencies and researchers to review questions about ambient exposure to asbestos. The
AG’s Office reached out to UIC-SPH for assistance in determining the potential health risk to
visitors at IBSP.

Study Objectives

This report addresses the following questions:

e Has ACM contaminated the sand at IBSP beaches and potential sources of nourishment sand
with asbestos structures in unsafe concentrations?

e Could these structures represent an airborne hazard?

e Will potential sources of sand for beach nourishment cause or contribute to beach
contamination or risk to IBSP visitors?

3 U.S. Department of Health and Human Services Public Health Service Agency for Toxic Substances and Disease
Registry (ATSDR) Public Health Assessment for Illinois Beach State Park, CERCLIS No. [1.D984840140, June 16,
2000.

* Hanson Engineers, Inc., Report of Findings: Pilot Study for Sand Processing, Illinois Beach State Park, Volumes I
and II, February 2000.
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No standards exist for asbestos levels in soil or sand and few studies have investigated urban or
rural background levels or exposure from asbestos in soil or sand. GLCEEH attempted to
quantify the background prevalence of asbestos structures in sand in representative samples from
IBSP, comparison area beaches, and lake-bottom sand locations that are potential sources of
beach nourishment.

This report briefly summarizes relevant aspects of human exposure, health effects, and
environmental sampling for asbestos, highlights areas of uncertainty, and refers readers to the
vast amount of literature about these subjects that is readily available on the internet or through
library sources. Controversies or differences within the scientific community on important health
and exposure issues cannot be fully addressed or resolved in this report.

GLCEEH wishes to thank the many dedicated people who have performed scientific inquiry on
asbestos-related issues in the past.

Asbestos Background

I. Physical Characteristics of Asbestos

Asbestos is present in trace amounts in some areas of the natural environment as well as in many
areas impacted by human development. Appendix E provides information on ambient levels of
asbestos in various environments, including the Great Lakes watershed.

Asbestos is a fibrous mineral that has unique physical and chemical characteristics. Asbestos
fibers are flexible and strong and highly resistant to damage from heat, sunlight, water, and
physical energy. While these properties make asbestos desirable for use in industrial and
commercial products, they also increase its toxicity. Asbestos fibers have a low density and
aerodynamic properties that allow them to remain suspended in air for long periods of time.
Asbestos fibers and structures can remain intact after the material used to bind them into
matrices and/or products has degraded. Asbestos occurs in various physical forms (structures)
that can be differentiated by microscopy performed on environmental samples.

Asbestos is divided into two main classes on the basis of crystalline structure: Serpentine
(chrysotile) and amphiboles. The amphibole group has several members, including amosite,
actinolite, crocidolite, tremolite, and a number of other small groups.

Asbestos is persistent in the environment. Airborne asbestos structures slowly settle out of air
and water into soil and sediment.” Chrysotile appears to be more susceptible to degradation in
acidic environments than amphiboles. There is some limited evidence that chrysotile may
degrade in water. In general, asbestos undergoes minimal or no photolysis, volatilization, or

5> ATSDR Toxicological Profile for Asbestos, www.atsdr.cdc.gov/asbestos, p. 139, 156
®U.S. EPA, Water-Related Environmental Fate of 129 Priority Pollutants, EPA-440/4-79-029a, Vol 1, referencing
several studies, pp 7-3, 7-8.
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biotransformation. Some chemical speciation and sorption appears to occur. The ultimate fate of
asbestos in the aquatic environment is poorly understood.”

I1. General Sources of Asbestos

There has been limited commercial mining of asbestos in the United States, but asbestos also
occurs as an impurity or waste product from other mining operations. Asbestos is also naturally
occurring in geological formations in many parts of the country and in runoff waters.” The types
of asbestos that have been utilized commercially are chrysotile, amosite, and crocidolite. The
peak year of asbestos use in the United States was 1973, when approximately 719,000 metric
tons was utilized.

In 1989, U.S.EPA attempted to ban most new uses of asbestos in the U.S. by 1997. However, the
majority of the rule (40 CFR Part 763, Subpart I) was overturned by federal court in October
1991. It 1s still legal to manufacture, process, and import many asbestos products.

About 15,000 metric tons of asbestos was used in the United States in 1999, mostly imported
from Canada.” Several references state that 95% or more of the asbestos that was commercially
imported in the US was chrysotile,'® although some asbestos products were manufactured with
several types of asbestos minerals or may contain impurities from other asbestos minerals.'"'*"?

I11. Asbestos Exposure and Health Issues

Asbestos mining, manufacturing, and use have caused a virtual pandemic of fatal and non-fatal
illnesses, primarily from workplace exposures to airborne asbestos. Asbestos exposure causes
respiratory diseases that may result in respiratory failure, cardiac failure, and death, as well as
several forms of aggressive malignancies. The respiratory diseases include asbestosis, lung
cancer, mesothelioma, and adverse effects on the pleural (lung) lining, and are discussed briefly
below.

Human health outcomes from environmental exposures follow a dose-response relationship, in
which the probability of a specific adverse health effect increases with increased exposure levels.
The exact relationship between time and level of exposure and adverse health effects for
carcinogens such as asbestos is difficult to establish. The period of time between exposure and
disease (latency periods or lag time) differs for specific diseases. For asbestos, dose-response
relationships have been developed through epidemiologic studies of workers in settings such as

7U.S. EPA, Water-Related Environmental Fate of 129 Priority Pollutants, EPA-440/4-79-029a, Vol 1, referencing
several studies, pp 7-13 — 7-14.

¥ ATSDR: Asbestos, Chemical-Specific Health Consultation: Tremolite Asbestos and Other Related Types of
Asbestos, www.atsdr.cdc.gov/asbestos/doc_tremolite.html accessed February 4, 2005, dated September, 2001,
Section entitled Occurrence of Tremolite Asbestos.

? United States Geological Survey Fact Sheet FS-012-01, March 2001.

' ATSDR Toxicological Profile for Asbestos, www.atsdr.cdc.gov/asbestos, p. 143

! Tossavainen, Antti, et al, Amphibole Fibres in Chinese Chrysotile Asbestos, Ann Occup Hyg, Vol. 45, No.2, pp
145-152,2001.

2 McDonald, AD, et al, Mesothelioma in Quebec Chrysotile Miners and Millers: Epidemiology and Etiology, Ann
Occup Hyg, Vol. 41, No.6, pp 707-719, 1997.

* ATSDR: Asbestos, Chemical-Specific Health Consultation: Tremolite Asbestos and Other Related Types of
Asbestos, www.atsdr.cdc.gov/asbestos/doc_tremolite.html accessed February 4, 2005, dated September, 2001,
Section entitled Occurrence in Chrysotile.
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manufacturing, ship repair, and construction, where airborne exposure to asbestos was
historically extremely high (dust concentrations high enough to prevent reading a newspaper
held at arms length are described). Asbestos was not recognized as a carcinogen until the mid-
twentieth century because these high concentrations of airborne asbestos caused death from lung
fibrosis (asbestosis) within as little as fifteen years, and the latency period for the development of
asbestos-related cancer is longer than that, generally 20 years or more from the time of first
exposure. Workers in the last half of the century were exposed to progressively lower levels as
workplace exposure controls became more common and adverse outcomes decreased. Asbestos
exposures required to produce increased rates of lung fibrosis response are higher than those that
produce increased rates of cancer. As with any carcinogenic substance, exposure should be
minimized to the extent possible.

Both amphibole and serpentine forms of asbestos have produced lethal outcomes in non-
occupational as well as occupational exposure settings. There is discussion in the scientific
community about the relative importance of asbestos mineral types and size in producing adverse
health outcomes.'*'” It is beyond the scope of this report to attempt to resolve these issues.

The ability of workplace epidemiologic studies to provide precise answers to questions about the
relative importance of mineral type and fiber size are limited by changes in manufacturing
processes over time, limited environmental sampling data, differences in sampling and analytical
methods, and limited descriptions of variables such as fiber size and purity of asbestos mineral
type used in the manufacturing process.

The route of exposure for known adverse human health effects is inhalation. Fibers must be
airborne to be inhaled, and penetration into the lungs depends on fiber size and shape. Evidence
for adverse effects from ingestion is mixed, and the U.S. EPA currently provides no quantitative
estimate of carcinogenic risk from oral exposure (ingestion).'® Transdermal (skin) absorption
does not occur. This report focuses on inhalation as the exposure route of interest.

The following health effects discussion is drawn from several Agency for Toxic Substances and
Disease Registry (ATSDR) and supporting documents as cited.'”"®

The risk of adverse health outcomes from inhalation of asbestos is increased for the health
effects described below:

e Malignant mesothelioma is a cancer of the lining of the lungs (pleura) and abdominal organs
(peritoneum). Mesothelioma causes death by local aggressive spread to tissues surrounding
the lungs or other organs. The background rate of occurrence may be on the order of 1 - 4 in

4 Omowunwi, YO Osinubi, Michael Gochfeld, and Howard M. Kipen, Health Effects of Asbestos and Non-asbestos
Fibers, Environmental Health Perspectives, Vol 108, Supplement 4, August 2000, pp 665-674.

15 Valic, Fedor, The Asbestos Dilemma: 1. Assessment of Risk, www.asbestos-institute.ca/special
reports/valic_1_risk assessment.pdf

' U.S. EPA Integrated Risk Information System (IRIS), www.epa.gov/iris/subst/0371.htm, accessed 3/17/05,
Section II.A.2. and II.B.

7 ATSDR Health Consultation, W.R. Grace & Company, Santa Ana Plant and supporting references
http://www.atsdr.cdc.gov/naer/santaanaca/hc.html, accessed 4/8/05.

'8 ATSDR Toxicological Profile for Asbestos, www.atsdr.cdc.gov/asbestos
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1,000,000 for persons with no known asbestos exposure,'” but rates as high as 1 in 10 have
been reported in insulation workers who were heavily exposed for 20 years or more.”” Most
mesothelioma cases have been attributed to asbestos exposure. Lag time between first
exposure and disease averages 20 - 40 years. The disease is invariably fatal, although
research into new therapies continues.

e Lung cancer or bronchogenic carcinoma is a cancer of the lung airways that also carries a
high mortality rate. The mechanism is not completely understood. The risk of lung cancer
from smoking and asbestos exposure is more than additive. It has been postulated that
smoking inhibits the body’s defenses to foreign material in the lungs.”' Lag time averages 25
— 30 years. While some progress has been made in treatment, lung cancer remains a
predominantly fatal disease.

e Noncancer effects include asbestosis, scarring and reduced lung function caused by asbestos
fibers lodged in the lung; pleural plaques, localized or diffuse areas of thickening of the
pleura (lining of the lung); pleural thickening, extensive thickening of the pleura which may
restrict breathing; pleural calcification, calcium deposition on pleural areas thickened from
chronic inflammation and scarring; and pleural effusions, fluid buildup in the pleural space
between the lungs and the chest cavity.**

Although several studies have identified increases in cancer of the larynx and various sites in the
gastrointestinal tract among heavily-exposed asbestos workers, at this time, the evidence is
considered inconclusive.

Some animal toxicology studies indicate that longer asbestos structures (greater than 8-10 «m in
length) and amphibole structures may be more potent toxicologically than short structures and
serpentine (chrysotile) structures in general.”> An ATSDR-assembled expert panel has concluded
that asbestos structures shorter than 5 um in length are unlikely to cause cancer in humans.**

The most accessible information on health effects from asbestos exposure and many other
asbestos issues are available at ATSDR, International Programme on Chemical Safety (IPSC
INCHEM), U.S. EPA, and Health Effects Institute (HEI) web sites.”>>%*"*%

1% National Institute for Occupational Safety and Health (NIOSH) Work-Related Lung Disease Surveillance Report,
2002, Table 7.2 estimates for female population, p 161.

20 Selikoff, Irving J., and E. Cuyler Hammond, editors, “Health Hazards of Asbestos Exposure”, Annals of the New
York Academy of Sciences, Volume 330, 1979, p. 303.

2l ATSDR Toxicological Profile for Asbestos, www.atsdr.cdc.gov/asbestos , pp 111-113.

2 ATSDR Health Consultation, W.R. Grace & Company, Santa Ana Plant and supporting references
http://www.atsdr.cdc.gov/naer/santaanaca/hc.html, accessed 4/8/05.

» ATSDR Health Consultation, W.R. Grace & Company, Santa Ana Plant and supporting references
http://www.atsdr.cdc.gov/naer/santaanaca/hc.html, accessed 4/8/05.

 Report on the Expert Panel on Health Effects of Asbestos and Synthetic Vitreous Fibers: The Influence of Fiber
Length, http://www.atsdr.cdc.gov/HAC/asbestospanel/index.html , p v-vi., accessed April 8, 2005.

2 ATSDR Toxicological Profile for Asbestos, www.atsdr.cdc.gov/asbestos

2 HEI, www.healtheffects.org

*71PCS INCHEM, www.inchem.org

2 U.S. EPA Integrated Risk Information System (IRIS), www.epa.gov/iris/subst/0371.htm
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IV. General Information on Asbestos Sample Collection, Preparation and Analysis
Any type of environmental sampling attempts to provide insight into a larger picture of site
characterization. Sampling is designed to represent the target area or media of concern by
providing information needed to estimate the true distribution of the contaminant in the
environment.

Asbestos does not dissolve in most solvents. Therefore, the most practical and accurate way to
detect asbestos in environmental samples is by visually inspecting the sample under a
microscope. It is tedious, expensive, and introduces potential error through limitations in
sampling and analysis. An excess of non-asbestos fibers or other materials may interfere with
sample analysis. Early studies carried on in asbestos mining or manufacturing facilities used
sample collection and analytical techniques that differ from current practice. Phase contrast light
microscopy (PCM) techniques were used for air sample analysis, whereas today, electron
microscopy techniques are commonly used. Sampling results from PCM may differ from results
analyzed by transmission electron microscopy (TEM). Some air sampling strategies include a
combination of PCM and TEM analysis. PCM concentrations are usually expressed as fibers per
cubic centimeter (or milliliter) of air (f/cc) and TEM concentrations are usually expressed as
structures per cubic centimeter (s/cc) of air.

Transmission electron microscopy (TEM) can detect smaller fibers (less than 0.01 xm in
diameter) than PCM, so more thorough data can be collected on fiber length and diameter
distribution. PCM cannot reliably differentiate between asbestos and non-asbestos fibers. TEM
microscopes equipped with selected area electron diffraction (SAED) and energy dispersive x-
ray analysis (EDXA), techniques that analyze crystal structure, can reliably distinguish between
asbestos and non-asbestos fibers as well as between different asbestos mineral classes. However,
TEM fiber counting accuracy is statistically different from PCM because TEM scans smaller
areas at high magnifications. TEM methods are relatively slow and expensive compared to PCM,
but may be more useful in samples that are expected to have low concentrations of asbestos
relative to non-asbestos fibers.

PCM is generally used to monitor asbestos worker exposures for Occupational Safety and Health
Administration (OSHA) compliance purposes.

Polarized light microscopy (PLM) can be used for analysis of bulk materials. Material with 1%
asbestos content (expressed as a percentage of asbestos estimated in the visual field) or greater is
defined as asbestos containing material (ACM).>’ TEM or PLM can be used to evaluate soil or
sand samples in similar manners, although PLM is much more limited in identifying small fibers.
Bulk sampling methods are specifically intended for analysis of building materials.

The definition of ACM according to the 1% visual estimation threshold applies to U.S. EPA and
Occupational Safety and Health Administration (OSHA) regulations. However, the U.S. EPA
Office of Solid Waste and Emergency Response (OSWER) has issued a memorandum that states
that risk-based, site-specific action levels should be developed to determine whether or not
response actions should be taken when materials containing less than 1% asbestos are found on a

¥ U.S. EPA Method for Determination of Asbestos in Bulk Building Materials, U.S. EPA/600/R-93-116 (7/93
Edition).
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site. This is based on data from various sites that suggests that soil/debris containing significantly
less than 1 % asbestos can release unacceptable air concentrations of asbestos fibers.*’

U.S.EPA plans to develop improved sampling and analytical techniques for evaluating asbestos
contaminated bulk materials and Superfund sites in order to provide better information about
exposure and risk.”’ GLCEEH presumes that a version of the sampling and analytical techniques
utilized for this report may be considered for these purposes.*”

Historic Review of Occurrence
of Asbestos Containing Materials (ACM) at IBSP

This section is a review of the important coastal processes at work on the IBSP shoreline and a
history of the area relative to the movement of sand and ACM by natural and anthropogenic
influences. This section provides insight into potential past and current sources of ACM at IBSP,
as well as considerations about potential sources of nourishment sand. Figure 1 provides a visual
overview of the vicinity of IBSP to help the reader visualize the locations described in the text of
the historic review.

% U.S.EPA OSWER 9345.4-05 Memorandum to Superfund National Policy Managers, Regions 1-10, August 10,
2004, p 1-2.

31 U.S.EPA “Asbestos Project Plan”, November, 2005, http://www.epa.gov/asbestos/pubs/asbestosprojectplan.pdf’,
p 6-7, accessed March 30, 2006.

32 Superfund Method for the Determination of Releasable Asbestos in Soils and Bulk Materials (US EPA 540-R-97-
028, 1997)
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Figure 1: Illinois Beach State Park and Vicinity and Sampled Sites
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I. lllinois Coastal Processes

e Waves and Littoral Transport: Waves along the Illinois coast are the primary force for the
erosion, transport and redistribution of beach and nearshore sediment (nearshore refers to the
zone from the shoreline to limit of breaking waves, about 18-foot water depth). For any
given year, average wave height is 1.5 to 2 feet, average maximum wave height is 8 feet, and
largest storm waves rarely exceed 10 to 12 feet.”> Because of the overall north-south
orientation of the Illinois coast, waves can move beach and nearshore materials either
northward or southward along this shore. However, because the northeast quadrant has the
greatest fetch (i.e., distance over water that wind can blow and generate waves), northeasterly
waves have the greatest influence along the Illinois coast and result in a net littoral transport
from north to south. The greatest volume of sediment transport occurs during times of high
wave events during fall, winter and spring storms. Minimal transport occurs in summer.”*

e Beach and Nearshore Ice: Ice forms along the Illinois beaches and nearshore to varying
degrees from winter to winter. Typically there are multiple cycles of ice formation, break up,
and reformation. Ice along the shore can protect the beach from wave action and any gain or
loss of beach sediment. However, waves impacting the lakeward edge of the nearshore ice
can cause local lake-bottom erosion. Beach and nearshore sediment that is incorporated into
the ice can be transported offshore or along shore if the ice breaks up and begins to drift.
Such rafted sediment can have transport pathways very different from typical wave-induced
transport. For example, ice-rafted sediment can get around jetties, breakwaters or other
coastal obstructions that might not be possible by normal wave-induced transport.””~°

o Lake-level Changes: Lake Michigan water level varies annually about one foot due to the
annual water budget of the lake. High water occurs in summer and low water in winter. This
annual change is superimposed on long-term changes related to meteorological variations in
the Great Lakes region. The historical monthly mean lake level has varied as much as 6.3
feet from record high in October 1986 to record low in March 1964.>” The yearly and multi-
year lake-level changes result in shifting of the shoreline and the submergence or emergence
of beach area.

I1. IBSP History

The IBSP North Unit and South Units are the areas separated by the decommissioned ComEd
Zion Nuclear Power Plant. The area now known as IBSP South Unit existed since the 1940s as
an undeveloped natural area that was of interest to land conservationists because of its unique
natural features. The State of Illinois began purchasing parcels of land in the South Unit in 1948.
The Illinois Dunesland Preservation Society was established in 1950 to protect the area. In

33 U.S. Army Corps of Engineers, 1953, Illinois shore of Lake Michigan, beach erosion control study: 83" U.S.
Congress, 1% Session, House Doc. No. 28, 137 p. plus 21 sheets.

** Chrzastowski, Michael J., Coastal geology and coastal engineering of the Illinois Shore of Lake Michigan, Field
Trip #6 text, 34™ Annual Meeting, Association of Engineering Geologists, Sep 29 — Oct 5, 1991, p 3.

35 Barnes, Peter, W., Edward W. Kempema, Erik Reimnitz, and Michael McCormick, The influence of ice on
southern Lake Michigan coastal erosion: Journal of Great Lakes Research, v. 20, no. 1, pp. 179-195.

3% Chrzastowski, Michael J., Coastal geology and coastal engineering of the Illinois Shore of Lake Michigan, Field
Trip #6 text, 34™ Annual Meeting , Association of Engineering Geologists, Sep 29 — Oct 5, 1991, p 5.

7 U.S. Army Corps of Engineers, 2005, Long-Term Average Min-Max Water Levels:
http://www.Ire.usace.army.mil/greatlakes/hh/greatlakeswaterlevels/historicdata/longtermaveragemin-
maxwaterlevels/ Accessed March 17, 2005.
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conjunction with the Department of Conservation (now IDNR), the area south of the Dead River
was dedicated in 1964 as the first [llinois nature preserve. The area was not completely free of
previous human impact. Beach erosion in 1997 exposed the remains of railroad tracks in the
IBSP South Unit that were used in the late 1800s for transporting excavated sand and gravel.*®
The IBSP North Unit, from the Commonwealth Edison Zion Nuclear Power Plant to the
Wisconsin border, was acquired by the State of Illinois between 1971 and 1982.%

Some or all of the parcels of land in what is now the IBSP North Unit were acquired after
erosion of private land caused damage to homes in the 1960s and 1970s. Approximately 140
homes had been constructed after 1954 in a subdivision named Sherman Shores on or near the
lakeshore in the Zion and Winthrop Harbor areas. The total number of homes in the general area
appears to be somewhat greater. A history of the park suggests that there were at least 400 homes
in the acquisition area of the IBSP North Unit, and that there had been several industrial facilities
built in the same areas in the early 1900s.** A 1958 topographic map highlighted some 175
homes in existence in the general area from the Wisconsin state line to the Camp Logan headland
and inland some 3000-4000 feet.*' Rising lake levels and erosion caused severe damage to some
homes. Riprap from various sources was used to protect the shoreline from erosion since at least
the 1930s.* Attempts to stem the erosion with shore protection had limited success, as evidenced
by shore protection still visible in an aerial photograph made in May 2000.* One estimate
indicated that 129 homes were ultimately destroyed by erosion.*

Parts of some of the homes may have subsided into the lake. Apparently, many of these homes
had municipal water and sewer connections. It appears that the infrastructure and foundations of
some of these homes were not completely removed when the land was acquired or demolition
was performed. The remains of foundations, sewer lines, water pipes, sidewalks and building
materials including siding, roofing, and floor tile, have been exposed by erosion over the years or
have washed onto the sho