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many pollutants and solids from sewage, the pathogens will remain in the final
discharged effluent unless the sewage is disinfected.

Most historical disease outbreaks associated with waterborne pathogens have
been caused by contaminated drinking water. However, similar risks attend recreational
use of contaminated water, because many recreational activities can result in swallowing
water — e.g., accidentally falling out of a boat. Even swallowing small amounts of
contaminated water in this manner can lead to illness. It is also conceivable, if not likely,
that one could become infected if contaminated water entered the body through a cut in
the skin.

There are dozens of types of pathogens that are generally associated with sewage-
contaminated wastewater. These include bacteria, viruses, and protozoa. The EPA
recently estimated that there are 16.4 million cases of gastrointestinal illness each year in
the United States from drinking water alone. An average of 23 waterborne disease
outbreaks sufficiently severe to warrant investigation are reported annually in the US.
The following is a brief summary of some of the more prevalent and/or hazardous types
of human pathogens generally associated with sewage-contaminated water:

1. Cryptosporidium. This is a protozoan that was responsible for the largest
water-borne disease outbreak in US history in 1993, when over 400,000
people in Milwaukee became ill, and dozens died.

2. Norovirus. Causes severe diarrhea and abdominal cramping. This is best
known as the cause of recent disease outbreaks on cruise ships, but is now one
of the most common causes of waterborne outbreaks from regular drinking
water. In addition, it has been identified in samples of both surface (river) and
well water during routine monitoring.

3. Giardia. Another protozoan, this is a common cause of diarrhea in children in
day care centers, and is frequently found in sewage effluent. This one is
particularly problematic because it is relatively resistant to disinfection, and
can cause illness with exposure to a very small number of organisms. In
addition, many people exposed to Giardia develop asymptomatic infections,
allowing them to spread the infection to household contacts. Up to 20% of
people may be Giardia carriers.

B. Sampling data indicate high levels of pathogens

In preparation for my testimony, I have reviewed a summary of indicator
pathogen sampling data collected by MWRD and posted to its web site,
http://www.mwrdgc.dst.il.us/. I have also reviewed charts summarizing this and related
indicator bacteria data prepared by the United States Environmental Protection Agency
(“USEPA”) Region 5, attached as Exhibit 3.! Inote that the sampling data provides

' I have also reviewed the Dry and Wet Weather Risk Assessment of Human Health Impacts of
Disinfection or No Disinfection of the Chicago Area Waterway System (CWS)” prepared by Geosyntec
Consultants (the “Risk Assessment”) prepared for MWRD by Geosyntec Consultants. A full analysis of
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cannot be interpreted to mean that the level of waterborne pathogens is safe for such
people.

III. The Limits of Epidemiological Research

Epidemiological studies are an important and time-tested tool for assessing health
risk. The concept of an epidemiological study is to track a study population believed to
be at potential risk of harm from an environmental or behavioral factor — for instance,
exposure to workplace chemicals, living near a polluting facility, or eating junk food —
and comparing that population to a control population (i.e., an otherwise comparable
group of people who are not exposed to the risk being studied). The two populations are
tracked for a period of time to determine whether there is a statistically significant
difference in adverse health impacts associated with the risk being studied.

I have researched and co-authored more than 50 peer-reviewed epidemiological
studies, and have participated in the peer review of many more. I have published articles
concerning ways to more accurately understand and interpret epidemiological statistics,
and taught numerous graduate and medical school courses on epidemiology (please see
my biographical information above). Recently, I completed a peer-reviewed study of
diarrheal illness rates in children following a release of undertreated sewage (which
found a positive correlation, i.e. more children in the exposed group of children were
sickened by a statistically significant margin), and I am currently involved in a similar
study of 1,600 children to review the correlation between water exposures and diarrheal
illness, funded by the Children’s Research Institute. I am a very strong believer in the
value of epidemiological studies as a means of identifying risk.

I am, however, also aware of the limits of epidemiological research.
Epidemiology cannot provide proof of a cause and effect relationship; it can only provide
evidence — sometimes stronger, sometimes weaker — of an association. Since
epidemiological study populations are not isolated from the general population or
otherwise tightly controlled in their behavior and exposures, it can be extremely difficult
to isolate the factor that is causing any observed effect, calling into question the strength
of the evidence. An attempt to separate out an at-risk population for study (say, heavy
sunbathers being studied for cancer) many unwittingly capture a population that also is
more likely to engage in another type of risky behavior that is not the subject of the study
(say, excessive consumption of pina coladas); or, conversely, may be less likely to
engage in behavior causing a similar risk (say, smoking cigarettes in indoor venues).

The difficulty in drawing conclusions from epidemiological results is particularly
great when those results are negative. As described in more detail below, there are
numerous variables and factors at play in epidemiological study that can easily render a
negative result notwithstanding the real presence of a significant risk, particularly when
waterborne pathogens are at issue. These include insufficient size of the study sample
and relevant subcategories of the sample (e.g., different types of recreators on the
CAWS); negative results associated with asymptomatic infections (i.e., people who
become infected and pass the disease on to others but do not get sick themselves); and
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