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/s/ Jennifer T. Nijman
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD
In the Matter of:

SIERRA CLUB, ENVIRONMENTAL LAW
AND POLICY CENTER, PRAIRIE RIVERS
NETWORK, and CITIZENS AGAINST
RUINING THE ENVIRONMENT

PCB 2013-015
Complainants, (Enforcement — Water)
V.

MIDWEST GENERATION, LLC,

N N N N N N N N N N N N N N

Respondent.

MIDWEST GENERATION, LLC’S MOTION TO INCORPORATE THE PRE-FILED
TESTIMONY OF G. ALLEN BURTON INTO THE PCB 13-15 DOCKET

Pursuant to 35 Ill. Admin. Code § 101.500 and § 101.306, Midwest Generation, LLC’s
(“MWG”) request that the Hearing Officer enter an Order granting their Motion to Incorporate the
Pre-filed Testimony of G. Allen Burton and the exhibits attached because these documents are
authentic, credible, and relevant to this proceeding.! In support of this Motion, MWG states as
follows:

1. Board Rule 101.306(a) provides:

Upon the separate written request of any person or on its own initiative, the Board or hearing
officer may incorporate materials from the record of another Board docket into any proceeding.
The person seeking incorporation must file the material to be incorporated with the Board in
accordance with Section 101.302(h). The person seeking incorporation must demonstrate to
the Board or the hearing officer that the material to be incorporated is authentic, credible, and

relevant to the proceeding. Notice of the request must be given to all identified participants or
parties by the person seeking incorporation. 35 Ill. Adm. Code 101.302(a).

I MWG requested Complainants agree to admission of the Pre-filed Testimony of G. Allen Burton, and
Complainants requested that MWG file a motion to incorporate under Rule 101.302(a).

1
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2. On October 26, 2007, the Illinois Environmental Protection Agency (“IEPA”) initiated a
rulemaking before the Illinois Pollution Control Board (the “Board”). The IEPA proposed a rule
of general applicability to update “both the designation of uses for specified waters and
establishment of numeric and narrative criteria intended to protect these designated uses.” In the
Matter of Water Quality Standards and Effluent Limitations for the Chicago Area Waterway
System and the Lower Des Plaines River: Proposed Amendments to 35 Ill. Adm. Code Parts 301,
302, 303 and 304, R08-09, Statement of Reasons at 3, October 26, 2007 (the “Rulemaking”). The
Rulemaking focused on the Use Attainability Analysis factors and the numeric criteria intended to
protect the designated uses for the Chicago Area Waterway System and the Lower Des Plaines
River, collectively referred to as the Upper Illinois Waterway (“UIW”). Id. at 16-17. MWG’s
Stations, including the Joliet 29 Station, are on the UIW. In the Matter of Water Quality Standards
and Effluent Limitations for the Chicago Area Waterway System and the Lower Des Plaines River:
Proposed Amendments to 35 Ill. Adm. Code Parts 301, 302, 303 and 304, R08-09, Pre-filed
Testimony of G. Allen Burton, p. 8, September 8, 2008.

3. Dr. G. Allen Burton submitted pre-filed testimony in the Rulemaking on behalf of MWG.
His testimony focused on the chemical, biological, and physical stressors in the UIW, the role of
these stressors in biological impairment, and the interrelationship with other key watershed factors
that affect heavily human-dominated, effluent dominant waterway such as the UIW. Id. at 2. In
support of his testimony, he relied upon and incorporated a Sediment Chemistry Study of the Upper
Illinois Waterway, Dresden and Lower Brandon Pools prepared by EA Engineering, Science, and

Technology. 1d. Appen. C.
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4. Dr. Burton’s pre-filed testimony and the attachments are authentic. MWG retrieved the
Pre-filed Testimony of G. Allen Burton from the Board website.?

5. Dr. Burton’s pre-filed testimony and the attachments are credible. Dr. Burton was the
Director of NOAA’s Cooperative Institute for Limnology and Ecosystems Research and a
Professor in the School of Natural Resources and Environment at the University of Michigan at
the time of his testimony. Pre-filed Testimony of G. Allen Burton, p. 1. The Sediment Chemistry
Survey was an extensive physical and chemical survey, including 35 sediment samples that were
analyzed for grain size, metals, and PAHSs. Id. at 7. The Hearing Officer in the Rulemaking
admitted Dr. Burton’s testimony as Exhibit 369, and also admitted an enlarged Figure 2 of the
Sediment Chemistry Study as Exhibit 378. See List of Exhibits #369 through 381 from Hearings
Held January 13 and 14, 2010, attached as Exhibit A.

6. Parties to the Rulemaking, including one of the Complainants in this matter, the
Environmental Law and Policy represented by Albert Ettinger, cross-examined Dr. Burton on his
pre-filed testimony by answers to pre-filed questions and oral examination.®

7. Dr. Burton’s pre-filed testimony and the attachments are relevant. Two of the factors the
Board considers when determining a remedy are “the character and degree of injury to, or
interference with the protection of the health, general welfare and physical property of the people”
and “the technical practicability and economic reasonableness of reducing or eliminating the
emissions, discharges or deposits resulting from such pollution source.” 415 ILCS 5/33(c)(i) and

(iv). Dr. Burton’s discussion about the analysis of the sediments in the Des Plaines River near the

2 In the Matter of Water Quality Standards and Effluent Limitations for the Chicago Area Waterway System and the
Lower Des Plaines River: Proposed Amendments to 35 Ill. Adm. Code Parts 301, 302, 303 and 304, R08-09, Pre-
filed Testimony of G. Allen Burton, September 8, 2008, at https://pcb.illinois.gov/documents/dsweb/Get/Document-
62432.

3 In the Matter of Water Quality Standards and Effluent Limitations for the Chicago Area Waterway System and the
Lower Des Plaines River: Proposed Amendments to 35 Ill. Adm. Code Parts 301, 302, 303 and 304, R08-09,
Transcripts of January 13, 2010 hearings, a.m and p.m.
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Joliet Generating Station is directly relevant to whether there is interference with the “protection
of the health, general welfare and physical property of the people” and the “technical practicability
and economic reasonableness of reducing” the pollutants.

8. When material from another docket is relevant, a motion to incorporate should be granted.
ExxonMobil Oil Corp. v. IEPA, 2011 WL 4615015, PCB 11-86, at *1 (Sept. 29, 2011). The Hearing
Officer has previously granted the Complainants’ Motion to Incorporate Certain Documents from
a rulemaking because the Board “may find that the rulemaking . . . assists them in determining a
remedy.” Sierra Club, et. al. v. Midwest Generation, LLC, PCB 13-15, H. O. Order, p. 20 (July
13, 2022). Here, the Pre-Filed Testimony of G. Allen Burton, that was subject to cross
examination, will assist the Board in determining a potential remedy.

9. MWoG has included a copy of the Pre-Filed Testimony of G. Allen Burton as Exhibit B.

WHEREFORE, Midwest Generation, LLC respectfully requests the Hearing Officer order
the Pre-filed Testimony of G. Allen Burton filed in In the Matter of Water Quality Standards and
Effluent Limitations for the Chicago Area Waterway System and the Lower Des Plaines River:
Proposed Amendments to 35 Ill. Adm. Code Parts 301, 302, 303 and 304, R08-09 on September
8, 2008 to be incorporated into the docket for this matter.

Respectfully submitted,
MIDWEST GENERATION, LLC.

By /s/ Jennifer T. Nijman
One of Its Attorneys

Jennifer T. Nijman

Susan M. Franzetti

Kristen L. Gale

NIJMAN FRANZETTI LLP

10 South LaSalle Street, Suite 3400 (please note change of suite no.)
Chicago, IL 60603

312-251-5255



Electronic Filing: Received, Clerk's Office 04/20/2023

EXHIBIT A



R0O8-9

Exhibit 369

Exhibit 370

Exhibit 371

Exhibit 372

Exhibit 373

Exhibit 374

Exhibit 375
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Exhibit 381
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STATE OF ILLINOIS
Soitunon Control Board

Prefiled testimony and attachments of Dr. G. Allen Burton

e 04/20/2023
Exhibit List

Two CD ROMs, CD #1 Titled “Final Report Aquatic Ecological Study of the
Upper Illinois Waterway” CD #2 untitled

Index of Exhibits [Exhibit 370] for G. Allen Burton Testimony

“The Upper Illinois Waterway Study Summary Report Sediment Contamination
Assessment” Prepared for Commonwealth Edison Company, Prepared by G.
Allen Burton, Jr. The Institute for Environmental Quality Wright State University
December 18, 1995

“Reviews of the Literature Concerning: 1. Effects of Temperature on Freshwater
Fish, 2. Effects on Freshwater Biota from Interactions of Temperature and
Chemicals, and 3. Effects of Turbidity and Barge-Traffic on Aquatic Ecosystems”
Prepared for Commonwealth Edison Company, Prepared by Institute for
Environmental Quality Wright State University December 18, 1995

“Illinois Integrated Water Quality Report and Section 303(d) List -2008” Illinois
Environmental Protection Agency August 2008

Printed pages from USEPA web site with “Section 303(d) List Fact sheet for
Watershed Des Plaines” in bold at top

Printed pages from USEPA web site with “Total Maximum Daily Loads” “Listed
Water Information Cycle: 2006”

Oversized Map identified at bottom as EA Figure 3 “Concentrations of Total
PAHs and Total PCBs that Exceed Sediment Quality Guidelines”

Oversized Map identified at bottom as EA Figure 2 “Concentrations of Metals
that Exceed Sediment Quality Guidelines”

Picture of Barge on River with tanks along river

Photograph Depicting Dense Mat of Algae/Duckweed at Midwest Generation
Fish Sampling Location 408 (mouth of Jackson Creek embayment, RM 278.3)
Located just upstream of the I-55 Bridge September 10, 2008

Figure 2a Des Plaines River Watershed 303d Listed Waters (2002)
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

IN THE MATTER OF: )

)
WATER QUALITY STANDARDS AND ) R08-9
EFFLUENT LIMITATIONS FOR THE ) (Rulemaking — Water)
CHICAGO AREA WATERWAY SYSTEM )
AND LOWER DES PLAINES RIVER )
PROPOSED AMENDMENTS TO 35 ILL. )
ADM. CODE 301, 302, 303, and 304 )

NOTICE OF FILING

TO:
John Therriault, Clerk Marie Tipsord, Hearing Officer
Ilinois Pollution Control Board Illinois Pollution Control Board
James R. Thompson Center James R. Thompson Center
100 West Randolph Street, Suite 11-500 100 West Randolph Street, Suite 11-500
Chicago, IL 60601 Chicago, IL 60601
Deborah J. Williams, Assistant Counsel Persons included on the attached
Stefanie N. Diers, Assistant Counsel SERVICE LIST

Ilinois Environmental Protection Agency
1021 North Grand Avenue East

P.O. Box 19276

Springfield, IL 62794-9276

PLEASE TAKE NOTICE that I have electronically filed today with the Office of

the Clerk of the Pollution Control Board PRE-FILED TESTIMONY OF G. ALLEN BURTON

AND GREG SEEGERT, by Midwest Generation, a copy of which is herewith served upon you.

MIDWEST GENERATION, L.L.C.

e

}\‘

Susan M. F etti

Date: September 8, 2008

MWG13-15_107800
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Susan M. Franzetti

Nijman Franzetti LLP

10 S. LaSalle St., Suite 3600
Chicago, IL 60603

(312) 251-5590 (phone)
(312) 251- 4610 (fax)

Kristy A. N. Bulleit
Brent Fewell

Hunton & Williams, LLP
1900 K. Street, NW
Washington, DC 20006
(202) 855-1500 (phone)
(202) 778-7411 (fax)

MWG13-15_107801
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CERTIFICATE OF SERVICE

I, the undersigned, certify that on this 8" day of September, 2008, have caused to be filed

electronically the attached PRE-FILED TESTIMONY OF G. ALLEN BURTON AND GREG

SEEGERT, by Midwest Generation, and NOTICE OF FILING upon the following person:

John Therriault, Clerk

Illinois Pollution Control Board

James R. Thompson Center

100 West Randolph Street, Suite 11-500
Chicago, IL 60601

by personal delivery to the following person:

Marie Tipsord, Hearing Officer

Illinois Pollution Control Board

James R. Thompson Center

100 West Randolph Street, Suite 11-500
Chicago, IL 60601

by U.S. Mail, first class postage prepaid, to the following persons:

Deborah J. Williams, Assistant Counsel
Stefanie N. Diers, Assistant Counsel
Illinois Environmental Protection Agency
1021 North Grand Avenue East

P.O.Box 19276

Springfield, IL 62794-9276

AND the participants listed on the attached SERVICE LIST via CD Disc.

ggﬁ%@

Susan M. FragZetti

MWG13-15_107802
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SERVICE LIST

Frederick M. Feldman

Ronald M. Hill

Margaret T. Conway

Metropolitan Water Reclamation District
of Greater Chicago

111 East Erie Street

Chicago, IL 60611

Bill Richardson, Chief Legal Counsel
Illinois Department of Natural Resources
One Natural Resources Way

Springfield, IL 62702-1271

Keith Harley

Elizabeth Schenkier
Chicago Legal Clinic, Inc.
205 West Monroe, 4th Floor
Chicago, IL 60606

Katherine D. Hodge
Monica T. Rios

Hodge Dwyer Zeman

3150 Roland Avenue

P.O. Box 5776

Springfield, IL 62705-5776

Dennis Duffield

Director of Public Works & Utilities
City of Joliet

921 E. Washington St

Joliet, IL. 60431

Claire Manning

Brown Hay& Stephens LLP
700 First Mercantile Bank Bldg
205 S. Fifth St

Springfield, IL 62705-2459

Frederick Keady
Vermillion Coal Company
1979 Jolms Drive
Glenview, IL 60025
Chicago, IL 60614

Matthew Dunn, Chief
Environmental Bureau

Office of the Attorney General
100 West Randolph, 12th Floor
Chicago, IL 60601

Ann Alexander

Natural Resources Defense Counsel
101 N. Wacker Dr., Ste. 609
Chicago, IL 60606

Thomas V. Skinner

Thomas W. Dimond

Kevin Desharnais

Jennifer A. Simon

Mayer Brown LLP

71 South Wacker Drive
Chicago, Illinois 60606-4637

Albert Ettinger

Jessica Dexter

Environmental Law & Policy Center
35 E. Wacker Dr., Suite 1300
Chicago, IL 60601

Richard Kissel

Roy Harsch

DrinkerBiddle

191 N. Wacker Dr., Suite 3700
Chicago, IL 60606-1698

Charles Wesselhoft
James Harrington
Ross& Hardies

150 N. Michigan Ave
Chicago, IL 60601-7567

Dr. Thomas J. Murphy
2325 N. Clifton Street
Chicago, IL 60614

MWG13-15_107803
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Georgia Vlahos

Naval Training Center
2601A Paul Jones St

Great Lakes, IL 60088-2845

W.C. Blanton

Blackwell Sanders LLP
4801 Main St, Suite 1000
Kansas City, MO 64112

Jerry Paulsen

Cindy Skukrud

McHenry County Defenders
132 Cass Street

Woodstock, IL 60098

Bernard Sawyer

Thomas Granto

Metropolitan Water Reclamation District
6001 W. Pershing Rd

Cicero, IL 60650-4112

Fredric Andes

Erika Powers
Bames & Thornburg
1 North Wacker Dr
Suite 4400

Chicago, IL 60606

Bob Carter

Bloomington Normal Water Reclamation
PO Box 3307

Bloomington, IL 61702-3307

Kenneth W. Liss

Andrews Environmental Engineering
3300 Ginger Creek Drive
Springfield, IL 62711

Marc Miller

Jamie S. Caston

Office of Lt. Governor Pat Quinn
Room 414 State House
Springfield, IL 62706

Kay Anderson

American Bottoms

One American Bottoms Road
Sauget, IL 62201

Robert VanGyseghem
City of Geneva

1800 South St

Geneva, IL 60134-2203

Lisa Frede

Chemical Industry Council of Illinois
1400 E. Touhy Ave., Suite 110

Des Plaines, IL 60018

Jack Darin

Sierra Club

70 E. Lake St

Chicago, IL 60601-7447

Tom Muth

Fox Metro Water Reclamation District
628 State Route 31

Oswego, IL 60543

Vicky McKinley

Evanston Environmental Board
223 Grey Avenue

Evanston, IL 60202

James L. Daugherty

Thorn Creek Basin Sanitary District
700 West End Avenue

Chicago Heights, IL 60411

Tracy Elzemeyer
American Water Company
727 Craig Road

St. Louis, MO 63141

MWG13-15_107804
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Irwin Polls

Ecological Monitoring and Assessment
3206 Maple Leaf Drive

Glenview, IL 60025

Jeffrey C. Fort

Ariel J. Tesher

Sonnenschein Nath & Rosenthal LLP
7800 Sears Tower

233 S. Wacker Drive

Chicago, IL 60606-6404

Cathy Hudzik

City of Chicago

Mayor's Office of Intergovernmental Affairs
121 North LaSalle Street, Room 406
Chicago, IL 60602

Sharon Neal
Commonwealth Edison
125 South Clark Street
Chicago, IL 60603

Beth Steinhorn
2021 Timberbrook
Springfield, IL 62702

Traci Barkley

Prairie Rivers Networks
1902 Fox Drive, Suite 6
Champaign, IL 61820

Susan Hedman

Andrew Armstrong
Environmental Counsel
Environmental Bureau
Suite 1800

69 West Washington Street
Chicago, IL 60602

Stacy Meyers-Glen
Openlands

Suite 1650

25 East Washington
Chicago, IL 60602

James Huff

Huff & Huff, Inc.

915 Harger Road, Suite 330
Oak Brook, IL 60523

Alec M. Davis

llinois Environmental Regulatory Group
215 East Adams Street

Springfield, IL. 62701

MWG13-15_107805
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD
IN THE MATTER OF:

WATER QUALITY STANDARDS AND
EFFLUENT LIMITATIONS FOR THE
CHICAGO AREA WATERWAY SYSTEM
AND THE LOWER DES PLAINES RIVER:
PROPOSED AMENDMENTS TO 35 111
Adm. Code Parts 301, 302, 303 and 304

R08-9
(Rulemaking - Water)

PRE-FILED TESTIMONY OF G. ALLEN BURTON

Good morning, my name is Allen Burton.‘ I currently serve as the Director of NOAA’s
Cooperative Institute for Limnology and Ecosystems Research and a Professor in the School of
Natural Resources and Environment at the University of Michigan. Prior to joining the
University of Michigan in August of this year, I was a Professor and Chair of the Department of
Earth and Environmental Sciences at Wright State University in Columbus, Ohio. Over the past
30 years, my research has focused on developing effective methods for identifying significant
effects and stressors in aquatic systems where sediment and storm water contamination is a
concern. I serve on the U.S. EPA Science Advisory Board committees, a National Research
Council committee (in 2007), and am the “Immediate Past President” of the Society of
Environmental Toxicology & Chemistry, and have served on numerous national and
international scientific commitiees, review panels, councils and editorial boards with more than
200 publications. I have an M.S. and Ph.D. from the University of Texas, where I focused on
aquatic toxicology. My resume can be found at Attachment 1, Appendix A.

I have been retained by Midwest Generation (“MWGen”) to provide technical support in
the evaluation of the Illinois EPA Water Quality Standards and Effluent Limitations for the
Chicago Area Waterway System and the Lower Des Plaines River: Proposed Amendments to 35

Ill. Adm. Code Parts 301, 302, 303 and 304 (the “Proposed UAA Rules”) and supporting

MWG13-15_107806
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documentation provided to the Illinois Pollution Control Board (the “Board™) in the rule-making
docketed as R08-09. The focus of my testimony is contained in my written report and
assessment of the Illinois EPA’s Proposed UAA Rules attached hereto as Attachment 1, which
includes supporting tables, citations, and appendices.

My area of expertise is in the evaluation of freshwater ecosystem stressor effects,
particularly focusing on the role of sediment and storm water quality. In the mid-1990’s, on
behalf of Commonwealth Edison (the former owner of the MWGen electric generating stations),
I was asked to lead an evaluation of sediment quality on the Des Plaines River in support of the
Upper Illinois Waterway (“UIW™) Task Force process. My work entailed, among other things,
an evaluation of sediment contamination and toxicity, review of the literature on temperature,
turbidity and barge traffic effects, in situ toxicity evaluations around MWGen’s Joliet generating
stations, and laboratory evaluations of temperature effects.

My testimony will focus on the chemical, biological, and physical stressors in the UIW,
the role of these stressors in biological impairment, and the interrelationship with other key
watershed factors that affect heavily human-dominated, effluent dominant waterway such as the
UIW. My testimony will also identify what I consider to be fundament flaws relating to the
Illinois Environmental Protection Agency’s (“Illinois EPA”) overall approach to the Proposed
UAA Rules, including the Agency’s failure to consider the dominant physical, chemical, and
biological factors affecting the UIW and the interplay of those stressors with indigenous
populations, and the Agency’s failure to rely upén peer-reviewed and quantitative approaches
that would support the proposal. Unfortunately, as I have concluded, and as set forth more fully
below and in my detailed report, it is my position that these flaws are fatal to certain aspects of

the aquatic life use designations in the Illinois EPA’s Proposed UAA Rules, particularly for the

MWG13-15_107807
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proposed Upper Dresden Island Pool aquatic life use designation, which are not supported by the

facts or weight of evidence in this proceeding.

1. The Des Plaines Watershed Is-One Of The Most Heavily Urbanized And Polluted

Rivers In The State And, Due To The Many Significant Stressors, Certain Segments

Will Not Achieve CWA Aquatic Life Goals.

The Des Plaines River is like many watersheds in highly urbanized areas in that it is
heavily dominated by human activities that result in significant stressors on the aquatic
ecosystem. The river flow itself is dominated by discharges of municipal wastewater; which
account for more than 70% of the flow during low flow periods. As documented by the Illinois
EPA in its recent integrated water quality assessment reports submitted to the U.S.
Environmental Protection Action (“U.S. EPA”), the Des Plaines River is heavily polluted and
ranks among the most impaired water bodies in Tlinois. Polutants such as organic chemicals,
nutrients, metals, pathogens, ammonia, sedimentation/siltation, total dissolved and suspended
solids, chlorides, and dissolved oxygen, are ubiquitous. In 2004, Illinois EPA identified more
than 800 causes and sources of impairments. The most common sources of impairment are
municipal point source discharges, combined sewer overflows (“CSO”), urban runoff/storm
sewers, contaminated sediments, channelization, flow regulation, hydro-modification, and
habitat alteration. Importantly, thermal modification has never been identified by the Illinois
EPA as a cause of impairment.

The upper part of the UIW, known as the Chicago Area Waterway System (“CAWS”),
consists of 78 miles of engineered canals and modified river channels, and flow has been

significantly altered by a series of regulated locks and dams. The CAWS was created to drain

urban runoff, treated wastewater and support commercial navigation. The heavily human-

MWG13-15_107808
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dominated nature of this waterway and the attendant stressors that shape the aquatic ecosystem
will not change. Until the stressors causing the beneficial use impairments are reduced
significantly, there will be ongoing risks to the aquatic biota and to humans that consume fish in
the CAWS and Des Plaines River.

The Upper Dresden Pool (“UDP?) area just like many areas in the Des Plaines watershed
has multiple causes and sources of use impairment. Dominant stressors for the UDP include
contaminated sediments, metals, nutrients, synthetic organics (e.g., pesticides, carcinogenic
polycyclic aromatic hydrocarbons (“PAHS”); pharmaceuticals and personal care products
(“PPCPs™)), and flow regime alteration and degraded habitats. The lower area of Hickory Creek,
nearest to the Brandon tailwaters, does not support aquatic life or primary recreation uses due to
impairments such as fecal coliforms, chloride, alteration to streamside or littoral vegetation, flow
alterations, sedimentation/siltation, total dissolved and suspended solids, zinc, nitrogen,
phosphorus and algae. It is important to understand that with many urbanized watersheds, such
as the Des Plaines, the removal of one stressor alone will not be sufficient to restore a watershed

to beneficial use attainment.

2. Wet Weather Impacts In The UI'W Are Significant And Will Continue To Cause
Significant Loadings From Sewage And Other Contaminants.

Although water quality in the UIW has improved somewhat since the 1970s, there is no
documented evidence of significant improvement in beneficial use attainment. Despite
reductions of untreated discharges of sewage from the Metropolitan Water Reclamation District
of Greater Chicago’s ( “MW RDGC”) tunne! and reservoir plan (“TARP”), signiﬁcént loadings of

raw sewage with associated solids, nutrients and chemical contaminants will continue into the

foreseeable future. In addition, significant loadings and associated pollutants from both urban

£
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characterization. The extensive EA 2008 Sediment Survey conducted this past May (2008)
documented exceedances of sediment guidelines for metals, PAHs and PCBs at almost every
sample location. Table 11 of the 2008 Sediment Survey provides a comparison of sediment
concentrations for organics and metals for samples collected this year with those collected by me
in 1994 and 1995. The organic contaminants for the vast majority of sediments sampled
between 1994 and 2008 in the UIW (CSSC to the Dresden Pool) exceed sediment quality
guidelines (“SQGs”) for probable adverse biological effects. The fact that both the Upper
Dresden and the Lower Brandon Pools had high concentrations of both metals and organic
constituents indicates that large portions of these pools are of poor sediment quality and include
the higher quality habitats of the Brandon Lock & Dam tailwaters.

Although some of the sediment contamination of the Des Plaines River is attributable to
historical discharges and human activities, much of it is on-going and will continue to persist due
to the existing point and nonpoint sources discussed above. There are no known plans to remove
contaminated sediments in the UDP area. Such a removal would be one of the largest in the
United States, likely costing hundreds of millions of dollars due to the spatial extent of the
extreme contamination. However, even the removal of significantly contaminated and acutely
toxic sediments from depositional areas identified would only provide temporary improvement,
as the continued loadings of a broad array of chemicals from point anci nonpoint sources would
result in the re-accumulation of contaminated sediments. Further, the fact that the 2008
Sediment Survey reveals highly contaminated sediments similar to what I observed in the mid-

90’s, strongly suggests that depositional sediments remain significantly degraded and are not

1 SQGs are commonly accepted benchmarks and have been widely used in the U.S. for many years to establish
“clean-up” levels for federal and state remediation activities and to determine which sediments are toxic and thus
represent a threat to aguatic biota.
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being reduced, contrary to the Illinois EPA’s assumption that sediment quality in the CSSC and
UDP is improving.

Based on my experience, most depositional sediments that are acutely toxic are located in
areas suitable as fish habitat, not in high current areas, such as the main channel. Indeed, the
prime habitat for spawning in this study area are the shallow waters below Brandon Lock & Dam
where sediments are contaminated and exceed sediment quality guidelines. Shallow waters,
including those throughout the UIW, are prone to a phenomenon known as photoinduced-
toxicity due to the presence of even ug/L (ppb) levels of PAHs, which is toxic to zooplankton,
benthic macroinvertebrates, fish and amphibians in surficial layers of waters. In additioﬁ to
photoinduced PAH toxicity in overlying waters, the concentrations of PAHs found in the
sediments (parts per million) are high enough to cause acute toxicity without UV stimulation and
exceed Probable Effect Concentrations (“PECs”) by up to 30-fold.

A recent study by the U.S. Geological Survey (“USGS”) found that total PAHs in the
sediments of the Upper Illinois River Basin are among the highest for sites nationwide, and
nearby sites in Western Springs and Riverside, tributaries upstream from the UDP, are among the
highest 5% in the nation, exceeding probable effect levels for adverse effects on aquatic life.

The USGS study also revealed that concentrations of DDT, PCBs, methyl mercury, and dieldrin
in fish and sediments in the Upper Des Piaines and its tributaries are among the highest
concentrations observed nationwide. The USGS findings are consisting with the results of the
2008 Sediment Survey, which revealed significant concentrations of PAHs throughout the

Dresden and Lower Brandon Pools. See Tables 7 — 10, 2008 Sediment Survey.

Q0
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4. Suspended Sediments And Turbidity Are Significant Stressors.

Studies have shown that turbidity is a major stressor in both the CSSC and the UDP.
Turbidity is due to eroded soils and resuspended sediments, both of which contribute during high
flow events. Turbidity during low flow events is primarily a result of resuspension of bedded
sediments, which in the UIW often occurs from barge traffic. A study that I conducted in 1998
showed that Ceriodaphnia dubia survival was affected by turbidity. As well, filter feeding
zooplankton are known to be sensitive to suspended solids at levels of 50-100 mg/L (e.g., IEQ
1995). This dominant stressor of the UIW, aggravated by barge and navigation traffic, is likely

to impact zooplankton populations throughout the waterway.

5. Nutrient Enrichment And Ammonia Are Significant Stressors.

Nutrients, such as nitrogen and phosphorus; are a common pollutant of human dominated
watersheds, disfupting aquatic ecosystems by Aincreasing biological productivity, leading to
increased bacterial respiration (and thus anoxia), increased algae and nuisance weeds, and thus a
switch to less desirable fish ahd invertebrate species. Nutrient loading from sources such as
municipal sewage and agricultural runoff contribute to eutrophic conditions, impair beneficial
uses, and reduce oxygen levels that favor pollution tolerant species. As documented in the
Lower Des Plaines UAA Report and elsewhere, the waters of the UIW from above Chicago
through the Dresden Pool exhibit high levels of nitrogen and phosphorus. When nitrogen is
elevated, another stressor of particular concern is ammonia, which can be particularly toxic to
certain aquatic species. In fact, studies have found ammonia to be a primary sediment stressor
in the UIW and Brandon Pool area, and it is significantly correlafed with sediment acute toxicity,

particle size and organic contaminants.
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Recent USGS studies have documented phosphorus concentrations exceeding U.S. EPA
desired goals to prevent excessive growth of algae and other nuisance plants in every water
sample collected from urban or mixed land-use watersheds in the UIW. These studies have also
found the concentration of ammonia in the CSSC at Romeoville as the highest measured in the
Upper Illinois River Basin, the fourth highest of 109 streams and rivers measured nationwide by
the USGS, and among the highest in the Mississippi River basin. The USGS has attributed the
primary degradation of the UIW to elevated concentrations of ammonia and phosphorus, and the
presence of organic wastewater contaminants such as disinfectants, pharmaceuticals and steroids,
insecticides, and organochlorines. These USGS studies also found that water quality conditions
in the UIW have resulted in decreased numbers and diversity of pollution-sensitive species of

fish and benthic invertebrates.

6. Municipal Wastewater Plants Will Continue To Discharge Endocrine Disruptors
And Other Emerging Contaminants.

The UIW and the UDP are also adversely impacted by organic compounds collectively
referred to as “emerging contaminants,” which include endocrine-disrupting compounds (EDCs)
found in many pharmaceutical and personal care products (PPCPs) and veterinarian and
livestock operations. Numerous studies have found that fish downstream of municipal
wastewaters suffer from exposures to estrogenic chemicals with extreme reproductive disruption
and feminization.

Recent studies by U.S. EPA of effluent dominated streams and other water bodies,
including the North Shore Channel in Chicago, identified numerous pharmaceutical compounds
in fish tissues, of which antihistamines and antidepressants were most frequent. A recent lake

study conducted in Canada found that fish exposed to levels commonly found in both untreated

10
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and treated municipal wastewaters (5 — 6 ng/L) resulted in feminization of males and ultimately a
near extinction of the fathead minnow species from the lake. Other studies, including segments
of the Potomac River Basin, where 80 to 100% of the male smallmouth bass are intersex, have
identified EDCs at concentrations significantly in excess of those that can result in male
feminization. These finding are of serious concern for the sustainability of wild fish populations

in waterways receiving municipal wastewaters, such as the UIW.

7. The Illinois EPA Has Never Identified Temperature As A Limiting Factor To
Attainment of Beneficial Uses. ‘

As noted earlier, despite the many causes of impairment to the Des Plaines River, thermal
modification has never been identified by the Illinois EPA as a cause of impairment. While
temperature in some cases can be a stressor, studies have shown that warm and cold temperatures
can be both advantageous and detrimental to aquatic biota. Although it was not discussed in the
Lower Des Plaines River UAA Report (hereafter referred to as the “LDR UAA Report™), another
concern regarding temperature is that there are winter maximum temperatures which are
impacted by municipal wastewater effluents and may impede some fish reproductive processes.
The sections of the LDR UAA Report titled “Selection of the Temperature Standard” and
“Critique of the Current Secondary Contact and Indigenous Aquatic Life Standard” contain
inaccurate statements regarding temperature effects on riverine species and ecosystem processes.
High and low temperatures may or may not be detrimental to aquatic life that reside in the UIW.
The authors of the LDR UAA Report incorrectly imply and over-generalize that high
temperatures are always detrimental. Moreover, as discussed below, the LDR UAA Report
inaccurately presents my prior work on the UIW in ‘several ways. Contrary to the LDR UAA

Report, there is no simple relationship between temperature and aquatic toxicity. Both low and

11
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high temperatures can increase and decrease toxicity due to exposures from other chemical
stressors, such as those found in the UIW. Toxicity is dependent upon species, presence of other
toxicants, toxicant type and concentration. The LDR UAA Report’s over-simplification that
high temperatures increase toxicity is simply incorrect and misleading. Nitrification is also
inhibited by cold temperatures and ammonia is not always consumed in the upper sediment
layers. Nitrification, which is the biological oxidation of ammonia, is very sensitive to toxicants,
which abound in the UIW’s depositional sediments.

The former study that I directed while at Wright State University (the “Wright State
Study™) did not attempt to establish température limits for the UIW. The LDR UAA Report’s
discussion of the Wright State Study is misleading, leaving out key portions of the conclusions
and misinterpreting others. The Wright State Study findings substantiated previous studies by
my laboratory and others. These key findings documented that acute toxicity exists in short-term
exposures for multiple species in waters and sediments of the UIW without any water
temperature elevation. Toxic sediments abound in most tributary mouth, tailwater, and pool
depositional areas, whicﬁ generally provide better habitats for fish. These same habitats are
typically shallow waters which are subject to rapid mortality as a result of photoinduced toxicity
of PAHs, as discussed above. Both cold and hot temperatures accentuate toxicity originating
from UIW waters and sediments. Statisticaily significant correlations between sediment
ammonia and fluorene concentrations and toxicity were also observed. Ammonia was also
significantly correlated to depositional sediments and the presence of high concentrations of
- organics. These correlations were based on sediment data collected from throughout the UIW.

Outside the thermal discharge plume, temperature was not observed as a factor of in situ toxicity.
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The laboratory toxicity test results produced by the Wright State Study further document
the role of sediment toxicity and how it increases in the presence of temperature extremes. The
Toxicity Identiﬁéation Evaluation Phase I experiments further substantiate the findings of the
Chemical Screening Risk Assessment and the ammonia correlations with toxicity, suggesting
that ammonia is a primary system stressor to benthic and epibenthic species. However, these
seven day, static renewal experiments do not adequately mimic dynamic, in sifu conditions
where light, temperature, turbidity, water quality and food conditions change over minutes to
hours. The most reliable indicator of in situ conditions are the indigenous communities actually

present in the waterway. These are the most reliable data for evaluations of thermal impacts.

8. Several UAA Factors Are Met, Based On Severity And Prevalence Of Sediment
Contamination And Continued Chemical And Biological Stressors From Human
Dominated Activities.

Based on my professional opinion, at least three of the six UAA Factors set forth at 40

C.F.R. 131.10 apply in the present case, demonstrating that the UIW (including the CSSC and

UDP) does not meet CWA équatic life goals. 1 did not evalute UAA Factor 2, as flow alterations

were not part of my evaluation. Moreover, it is my opinion that it is not feasible to correct these

factors or limitations sufficient to attain CWA goals.” The application of these three UAA

Factors does not support the upgrading of use designations under the Proposed UAA Rules.

Moreover, under U.S. EPA’s rules, a determination that any one of these Factors applies would

support the downgrading of the use designations. The UAA factors that apply include:

Factor 3. Human caused conditions or sources of pollution prevent the attainment of the

use and cannot be remedied or would cause more environmental damage to correct than fo leave

2 An evaluation of the potential applicability of the other UAA Factors, such as Factor 2 related to flow conditions,
was outside the scope of my review.
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in place. Human caused conditions or sources of pollution prevent both the CSSC and the
Lower Des Plaines River from attaining the Clean Water Act’s aquatic life goals. It is the
primary reason supporting not upgrading the use designation for either waterway to Clean Water
Act “fishable” use designations. The evidence of excessive impairments is clear from the results
of sediment surveys, including the 2008 Sediment Survey. A multitude of physical and chemical
impairment causes and sources exist throughout the watershed as discussed and documented
above. The sources will not be removed due to the human dominated nature of the watershed
and the connectivity between the UDP and the UIW. In-situ remediation of contaminated
sediments would likely cost hundreds of millions of dollars or more based on the costs of
remediating other similar systems.

Factor 4. Dams, diversions or other hydrologic modifications preclude the attainment of
the use, and it is not feasible to restore the water body to its original conditions or to operate
such modifications in a way that would result in the attainment of the use. The UIW habitat is
heavily and permanently modified. Barge traffic is a major protected use and will continue to
result in degraded habitat and resuspended contaminated sediments.

Factor 5. Physical conditions associated with the natural features of the water body,
such as the lack of proper substrate, cover, flow, depth, pools, riffles and the like, unrelated fo
quality preclude attainment of aquatic life proiection uses. The rationale for Factor 4 above
applies here as well. Due to the many stressors, habitat is of poor quality throughout most of the

UIW and cannot be feasibly corrected.
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Conclusion

The rationales used and conclusions reached by the Illinois EPA to support its Proposed
UAA Rules are in my view detrimentally flawed. Illinois EPA’s presentation of data, data
interpretation, and supporting statements are often biased, and fail to provide a scientifically-
balanced representation of previous UIW studies, peer-reviewed literature, and accepted
approaches that reflect state-of-the-science. Multiple lines of evidence clearly establish that the
CSSC, as well as the UDP, is a highly modiﬁed, effluent-dominated waterway that receives
massive amounts of pollutants from various regulated and unregulated discharges and is
generally poor habitat. Acute toxicity of water and sediments, unrelated to temperature, is and
will remain a major limitation on the potential of this water body to achieve CWA aquatic life
goals. Major nonpoint source loadings of solids, nutrients, metals, and organics will continue
from growing urban areas, sewers, construction, and agriculture in this human-dominated
watershed and therefore will continue to contaminate waters, sediments, and the food of aquatic
biota throughout the UIW. Modified and limited habitats (channelization, barge traffic, lock
and dams), extreme turbidity and siltation, and stressor loadings will not improve in the
foreseeable future and will continue to dominate water quality conditions and use impairments.
Consequently, development of new, modified standards, including thermal standards, will not
address the key issue of excessive and pervasive poilution sources, excessive use impairments
and limited habitats in this watershed.

Thank for the opportunity to testify before the Board.

}Z/I‘(/L.W —

BY:
G. Allen Burton, Ph.D.
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Attachment 1

Review of the Illinois EPA Water Quality Standards
and Effluent Limitations for the Chicago Area
Waterway System and the Lower Des Plaines River:
Proposed Amendments to 35 Ill. Adm. Code Parts
301, 302, 303, and 304
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I. Introduction

I have been asked by Midwest Generation to review and comment on the Illinois EPA Water
Quality Standards and Effluent Limitations for the Chicago Area Waterway System and the
Lower Des Plaines River: Proposed Amendments to 35I1l. Adm. Code Parts 301, 302, 303 and
304 (the “Proposed UAA Rules”) and supporting documentation provided to the Illinois
Pollution Control Board (the “IPCB”) in the rule-making docketed as R08-09.

In the mid-1990’s, I lead evaluations of sediment quality on the Des Plaines River for
Commonwealth Edison in support of the Upper Illinois Waterway (UIW) Task Force process
(Burton, 1995, 1998; Burton and Brown 1995). These studies involved evaluations of sediment
contamination and toxicity on the upper ~55 miles of the UIW, reviews of the literature on
temperature, turbidity and barge traffic effects, in situ toxicity evaluations around the Joliet
power stations, and laboratory evaluations of temperature effects. My area of expertise is in the
evaluation of freshwater ecosystem stressor effects, particularly focusing on the role of sediment
and storm water quality (Appendix A). Therefore, this review deals with the stressors in the
UIW, their role in biological impairment, and interrelationships with other key watershed factors.

Effective management of aquatic ecosystem quality requires a comprehensive, watershed based
framework, because upstream inputs affect downstream ecosystems. This process is well
understood and was the foundation for the U.S. EPA’s TMDL approach. Each aquatic
ecosystem is both unique and complex. Protective management approaches such as NPDES
permit limits, water and sediment quality standards, and Best Management Practices have
numerous assumptions and uncertainties that confound the ability to ensure they are effective.
Determining what will be effective requires an interdisciplinary approach and understanding of
how dominant physical, chemical and biological factors interact. This dictates that state-of-the-
science approaches be used that generate an adequate level of quality data and that the associated
uncertainties and assumptions be clearly understood and stated. The current consensus is that
reliable “weight-of-evidence” based approaches are necessary in environmental quality
assessments, providing for sound decision-making (e.g., Burton et al. 2002ab; Wenning et al.
2005, USEPA 2000). These approaches should characterize and link the key “exposure” (i.e.,
stressor) components with indigenous biological “effect” components using reliable, peer-
reviewed, and quantitative approaches where reference conditions, dominant stressors (including
their spatial and temporal patterns), and, finally, associated risk is clearly defined.
Unfortunately, this important process has not been followed in the supporting documentation for
the Proposed UAA Rules, as explained below.

I Overview of the Des Plaines Watershed and its Impairments

A wealth of information exists on the Des Plaines River and its watershed. It is clearly a
watershed that is heavily dominated by human activities, with no pristine waters. It drains nearly
855,000 acres in Lake, Cook, DuPage and Will counties (Appendix B). The majority of
Chicago’s metropolitan area drains into the Des Plaines River and its tributaries. Much of the
current data has been summarized by the Illinois EPA (IEPA 2004, 2008). This human-
dominated watershed is characterized primarily by urban and agricultural land uses (AquaNova
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& Hey 2003; CDM 2007; Groschen et al. 2004). The river is effluent dominated, receiving
municipal wastewaters from many cities, including the 3™ largest in the nation. Municipal
wastewater constitutes more than 70% of the flow during low flow periods (CDM 2007 —
Attachment B to Illinois EPA Statement of Reasons). The Illinois EPA 2004 303(d) List report
on Illinois water quality for 2004 identified a large number of possible causes of beneficial use
impairment in this system (IEPA 2004). The 2004 303(d) List included the following list of
causes of impairments: organic chemicals, nutrients, metals, pathogens, ammonia,
sedimentation/siltation, total dissolved and suspended solids, chlorides, flow alterations,
dissolved oxygen, flow and habitat alteration, combined sewer overflow, urban runoff/storm
sewers, and fish consumption advisories. Surprisingly, in the Illinois EPA 2008 Integrated
Water Quality Report and Section 303(d) List, Final Draft dated June 30, 2008, many of the
2004 303(d) List causes and sources of impairment were deleted from this most recent Illinois
EPA report (IEPA 2008). While the Illinois EPA’s reasons for deleting certain of the 2004-listed
causes and sources of impairments are not explained in the 2008 Final Draft Integrated Report,
some of its reasons are provided and show that the deletion of the causes and sources of
impairments is not due to their having ceased being impairments to the system. Rather, these
deletions are due to changes in the “criteria” that the Illinois EPA uses to identify such
impairments. For example, with respect to total nitrogen and dissolved oxygen causes of
impairments, the Illinois EPA states:

We have stopped using total nitrogen, as a cause of impairment for
aquatic life use. Total nitrogen appeared as nitrogen (total) on
previous 303(d) lists. We do not have a standard for total nitrogen
related to aquatic life. In streams, we typically do not have total
nitrogen data. The methods, criteria and the manner in which
nitrogen was reported as a cause of impairment of aquatic life use
have changed many times over previous assessment cycles. These
criteria had never been shown to be related to aquatic life use
impairment in any scientific study and had never been used or
proposed as water quality standards. [llinois now believes that the
criteria by which it placed total nitrogen on previous 303(d) lists
were not scientifically valid. lIllinois does not believe that a
scientifically valid criterion currently exists for determining when
nitrogen is causing an impairment of aquatic life use in this state.

Dissolved oxygen (which is a cause of impairment used to indicate
low dissolved oxygen) has been changed from a pollutant to a
nonpollutant cause of impairment. Although low dissolved oxygen
may be caused by pollutants, the impairment does not result from
the discharge of dissolved oxygen into the water. Furthermore,
federal regulations in CWA Section 502(6) do not define dissolved
oxygen or low dissolved oxygen as a pollutant. Because only
pollutant causes of impairment appear on the 303(d) List this
means that all entries of dissolved oxygen have been delisted.
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Thus, while the Illinois EPA’s 2008 draft list of causes and sources of impairments may be
shorter than the UIW 2004 list of impairments, it does not appear to reflect any real
improvements in the quality of the subject waterway.

The quality of the Des Plaines River ranks among the worst in the state (and likely the nation), in
number of impaired reaches (USEPA 303d Fact Sheet). Every reach of the Des Plaines River
reported in the Illinois EPA 2008 Integrated Report had multiple causes (i.e., stressors) and
sources that contributed to non-attainment of beneficial uses. (In the 2004 303(d) List, a total of
more than 800 causes and sources of impairments were identified). Of the Illinois EPA-
identified impairments, the most common sources of impairment on many reaches are municipal
point sources, contaminated sediments, channelization, flow regulation, hydro-modification,
combined sewer overflow (CSO), and urban runoff/storm sewers. In the Illinois EPA 2002
305b Report, “thermal modification” was listed as a possible cause of impairment, although it
was not identified as a stressor for the Des Plaines River in 2002. The more recent Illinois EPA
2004, 2006 and 2008, Integrated 305b/303d reports do not list thermal modification as a possible
cause of impairment in the Des Plaines River. The Upper Dresden Pool (UDP) area has multiple
causes and sources of use impairment identified by the Illinois EPA (Appendix B-1 of IEPA
2006 305(b) Report). The causes include: DDT, flow regime alterations, phosphorus, mercury,
PCBs, total suspended solids, and sedimentation/siltation. The sources of impairment identified
include: urban runoff, municipal point sources, contaminated sediments, and impacts from
hydrostructure/flow regulation/modification.

The upper part of the UIW is known as the Chicago Area Waterway System (CAWS) consisting
of 78 miles of man-made canals and modified river channels. These were created to drain urban
runoff, treated wastewater and support commercial navigation (CDM 2007). All of this artificial
and modified system is further altered by five structures (i.e., engineered locks) that control flow.
With no high quality habitat and the continual presence of contaminants that spike to high levels
during periodic events, no pollution sensitive aquatic life is expected. Unfortunately, water
flows downstream and the contaminants identified as causes of impairment also travel great
distances affecting downstream areas. Indeed, the growing incidence of hypoxia in the Gulf of
Mexico is largely due to nitrogen inputs from agricultural runoff in the upper Midwest (e.g.,
Scavia and Donnelly 2007), while the UDP area is only a few miles downstream of the CAWS.
The Illinois EPA has found the Chicago Sanitary and Ship Canal (CSSC) has 7 causes of
impairments originating from 8 major source categories (IEPA 2006, 2008). Because most of
the water (approximately 70%) is municipal wastewater effluent (with additional contributions
from urban runoff) it contains significant loadings of stressors that will impact the lower reaches.
In addition, the flow alterations upstream will impact downstream flows. Some of the stressors
are more likely to be transported long distances downstream, such as fine solids, metals, and the
more problematic organic chemicals (such as, larger polycyclic aromatic hydrocarbons,
pyrethroid and chlorinated pesticides). This is evidenced by the high levels of contaminants in
depositional sediments in the UDP, as discussed further below.

Further downstream from the CSSC, there are four significant tributaries that empty into the
upper Des Plaines River. Each of these key tributaries provide the potential for a refuge for fish
from the Des Plaines, a source of aquatic life, and correspondingly a source of pollution.
Unfortunately, these waterways have several causes and sources of impairment. Hickory Creek
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discharges directly into the Brandon Road Lock & Dam tailwaters which have good quality
habitat. However, according to the Illinois EPA’s Integrated Reports, the lower areas nearest to
the Brandon tailwaters (GGO02 and 06) do not support aquatic life or primary recreation uses due
to the following impairments: fecal coliforms, chloride, alteration to streamside or littoral
vegetation, flow alterations, sedimentation/siltation, total dissolved and suspended solids, zinc,
nitrogen, phosphorus and algae. The sources of these 11 causes of impairments are thought to be
combined sewer overflows, municipal point source discharges, urban runoff, channelization,
flow regulation structures and land development (IEPA 2006, 2008). Grant Creek does not
support aquatic life due to unknown impairment sources (IEAP 2006, 2008). Jackson Creek
does not support aquatic life due to altered flow, phosphorus and aquatic plants (IEPA 2006,
2008). Finally, DuPage River segments do not support aquatic life, fish consumption and
primary contact beneficial uses due to altered flow, sedimentation/siltation, silver, phosphorus,
aquatic plants, PCBs, chloride, DDT, hexachlorobenzene, nitrogen, fecal coliforms, and
dissolved oxygen. These 12 causes of impairment were stated to originate from 6 sources,
including hydrostructures, land development, upstream impoundments, urban runoff, municipal
point sources, and contaminated sediments (JEPA 2006, 2008) which are documented to be
accumulating at the mouth of the DuPage River in the Des Plaines River (see below).

The high degree of impairment and the multiple causes and sources are to be expected, based on
the dominance of human activities and the limited nonpoint source runoff controls in the
watershed. In fact, these dominant stressors and the resulting biological impairments are similar
to other waterways that are human dominated (e.g., Burton ef al. 2000; Burton and Pitt 2001).

The unique, human-dominated nature of this watershed makes the critically important issue of
reference waterway selection difficult. The reality is that the Des Plaines watershed is one of the
most heavily human-dominated waterways in the nation. This will not change. While the
quality of the Des Plaines can be improved via a comprehensive watershed management
program, it will always be a heavily modified waterway. Until the stressors that dominate as
causes of the beneficial use impairments (identified above) are reduced significantly, there will
be risks to the aquatic biota and to humans that consume fish and recreate in the UDP.

In the following discussion, evidence will be presented that supports the findings of the recent
Illinois EPA 305(b) Reports on the primary causes of beneficial use impairments in the UDP and
why these stressors and impairments will persist in the foreseeable future. These dominant
stressors include: contaminated sediments, metals, synthetic organic chemicals (including
pesticides, PAHs and pharmaceuticals and personal care products (PPCPs), nutrients, flow
regime alteration and degraded habitats. Unless the great majority of these stressors (and their
sources) are removed, the CSSC and UDP will continue to be impaired.

III. Wet Weather Impacts in the UIW

While water quality in the UIW has improved since the 1970s, the recent Illinois EPA 305(b)
Reports found no significant changes in beneficial use attainment. This is despite the
MWRDGC improvements (including TARP) to reduce the impacts from wet weather events to
the waterway. The lack of improvement is likely the result of two key factors. First, there will
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be continuing, significant inputs from many large CSOs (Appendix B) that provide large
loadings of raw sewage with associated solids, nutrients and chemical contaminants. Based on
MWRDGC data, during the period from January 1, 2007 through August 6, 2008, there were 117
CSO events at 4 major CSO stations (www.mwrdgc.dst.iLus/CSO/display only.aspx). Second,
there will continue to be significant nonpoint source inputs from both urban and, to a lesser
extent, agricultural runoff given the nature of the watershed and its continued development
(Appendix B). A press release by the University of Illinois —Urbana Champaign (August 1,
2007) reported that “flood peaks in the Chicago metropolitan area are higher than they used to
be, and they are also higher than estimates currently used by water managers, according to an
Illinois-Indiana Sea Grant study....the steady increase in flood discharges in small streams over
the past 100 years is due to increases in urbanization and precipitation, with urbanization playing
the major role...Between 1954 and 1999, urbanization, on average, increased from about 11
percent to 52 percent in the 12 Chicago watersheds... the 10 largest historical storms have
occurred since 1950, and these storms were much larger than any in the previous 50 years.”
These urbanization trends are also reflected in data through 2006 shown in Appendix B, showing
changes in land use, development, population, and housing from the USGS, Chicago
Metropolitan Agency for Planning, and U.S. Census Bureau. It is apparent that the Des Plaines
watershed’s trait of being human dominated is increasing steadily with time and will likely
continue long-term, despite the recent economic slow-down. This finding is also reflected in the
recent comprehensive USGS study and US Census Bureau data (Groschen et al 2004). Growth
has been greatest in the counties surrounding Chicago (ranging from 14 to 42 percent: Du Page
16%, Grundy 25%, Lake 25%, Kane 27%, Kendall 38%, McHenry 42%, Will 41%).

Agricultural runoff is contributing four groups of stressors: clay/silt sediments, nutrients (from
fertilizers and livestock), metals (a common contaminant of fertilizers), pathogens (from
livestock), pesticides, and pharmaceuticals (from livestock). The recently banned insecticide
Diazinon (toxic in the part per trillion range) is still being marketed and used. It was frequently
found in the Des Plaines River watershed (93% of samples). In agricultural parts of the
watershed, Atrazine was found in every sample (Groschen e? al. 2004).

While the recent and near-future improvements from TARP are noteworthy, this will continue to
be a highly impacted waterway, being effluent-dominated and receiving large amounts of
untreated nonpoint source (NPS) runoff containing a wide range of nutrients, pathogens, metals,
petroleum products, “new-age” pesticides and pharmaceutical and personal care products (PPCP)
which are often referred to as emerging contaminants. Many of these chemicals are known to be
toxic at the part-per-trillion level and/or hormone disruptors (Burton and Pitt 2001; Burton ef al.
2000). Urban and agricultural storm waters in streams are often acutely toxic (Burton ef al.
2000; Burton and Pitt 2001; Hatch and Burton 1999; Tucker and Burton 1999). In addition to
the chemicals, solids erode from urban, construction and agricultural lands and constitute the
number one pollutant of river systems (USEPA 2002; Burton and Pitt 2001). Many of the above
stressors have been identified by the Illinois EPA as the primary causes of impairment on the
Des Plaines (IEPA 2004, 2006, 2008); the others are known to be common in human-dominated
waterways as discussed above and below.

The above NPS inputs will continue for many years, likely decades, and will continue to
adversely impact the downstream ecosystems. The sheer magnitude of urbanization and
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agriculture in the watershed (Appendix B) and lack of effective NPS controls dictates that NPS-
related degradation will be the dominant source of impairment for the foreseeable future. This is
not surprising, because NPS runoff is the leading cause of water quality problems in the U.S.
(USEPA 2002).

IV.  Sediment Quality

It is well known that chemicals (nutrients, synthetic organics and metals) and pathogens tend to
associate with solids due to polar and non-polar binding affinities (Burton 1992). Therefore,
those sediments that have greatest surface areas (clays, silts, colloids) will accumulate the
greatest concentrations, and thus serve as both a sink and a source of contamination. Indeed,
contaminated sediments are the cause of use impairment of 41 of 42 Great Lakes Areas of
Concern and the dominant cause for Superfund site designation in our waterways. Depositional
sediments are not stationary and continue to contaminate resident organisms and downstream
waters via common fate processes, such as resuspension, advection, bioturbation and diffusion.
All of these fate processes exist on the Des Plaines River and vary spatially and temporally. In
cases, for example, where overlying water quality may be relatively good (i.e., meet water
quality standards), contaminant concentrations will steadily increase in depositional sediments
and provide an environment for bioaccumulation in benthic organisms (e.g., Burton et al. 1992;
Wenning ef al. 2005). The U.S. Environmental Protection Agency (USEPA) has shown
dramatic correlations between fish tissue consumption advisories and the levels of sediment
contamination. On the Des Plaines, most of the reaches assessed in the Illinois EPA 305(b)
Reports have fish consumption advisories and the levels of mercury and PCBs found in
sediments suggest a substantial risk exists to those consuming fish from the Des Plaines River.

There have been several studies of sediment chemical contamination and toxicity in the UIW,
from the CSSC downstream through the Dresden Pool since the 1990s (Burton et al. 1995;
Groschen et al. 2004; MWRDGC 2008, EA Engineering, Science, and Technology 2008). The
most recent study by EA (2008) was conducted in the Dresden Pool and the lower portion of the
Brandon Pool between May 6 -9, 2008. This extensive physical and chemical survey included 35
sediment samples (31 in the Dresden Pool and four in the Lower Brandon Pool). Analyses
included total organic carbon, total solids (percent moisture), grain size (sieve and hydrometer),
arsenic, silver, cadmium, chromium, copper, lead, mercury, nickel, zinc, polycyclic aromatic
hydrocarbons (PAHs), and polychlorinated biphenyls (PCB congeners).

These studies have documented that the depositional sediments (clays and silts) have been and
continue to be severely contaminated with metals, synthetic organics and nutrients throughout
the UIW (from northern Chicago to the Dresden Island Lock and Dam). The depositional
sediments are often acutely or chronically toxic to benthic invertebrates (Table 1 below; Tables
9-11 Appendix C). All have shown typical high degrees of riverine spatial heterogeneity (i.e.,
natural variation across the river and longitudinally). This high degree of spatial heterogeneity
makes determinations of improvement through time extremely difficult. Indeed, high levels of
sediment contamination and exceedances of internationally accepted sediment quality guidelines
(SQGs) are as common now as in the early 1990s.

MWG13-15_107827



Eitentsoii€ifrijnRddeicedy etk ricsadkis D fipec 0bict (3 20103

Contamination of the Des Plaines River sediments is not only historical but is on-going due to
the point and nonpoint sources discussed above. Nutrients, metals, pathogens and synthetic
organics (primarily polycyclic aromatic hydrocarbons (PAHs) and new age pesticides such as
pyrethroids) are common constituents today of both point and nonpoint source loadings in
waterways such as the Des Plaines (Burton and Pitt 2002; USGS 1999). Although there are no
known plans to dredge sediment locations in the UPD area, even the removal of significantly
contaminated and acutely toxic sediments from depositional areas identified throughout the UIW
(Burton 1995) would provide but a temporary improvement. The hydrologic conditions and
continued point and nonpoint source loadings would eventually result in contaminated sediments
re-accumulating because the myriad of sources will not be removed. The Illinois EP A-identified
problems associated with TSS, siltation and contaminated sediments (IEPA 2004, 2008) suggest
widespread watershed sources of these major stressors.

Indeed, sediment sampling in the UIW (CSSC to Dresden Island Lock and Dam) between 1994
and 2008 showed that the concentrations of organic contaminants in the depositional sediments
of the UIW exceed widely used sediment quality guidelines (SQGs) for probable adverse
biological effects (Appendix C) (Burton 1995, USEPA 2001, MWRDGC 2008, EA Engineering,
Science, and Technology 2008). SQGs are widely used to determine which sediments are toxic
and thus represent a threat to the aquatic biota (Wenning et al. 2005). They have been used in
Superfund, RCRA and State investigations for many years and are frequently used to establish
“clean-up” levels for remediation activities (Wenning et al. 2005). One of the biological-effects
approaches that has been widely used to assess sediment quality relative to the potential for
adverse effects on benthic organisms in freshwater ecosystems is the Threshold Effects
Concentration (TEC)/Probable Effects Concentration (PEC) (MacDonald et al. 1996) approach.
TECs typically represent concentrations below which adverse biological effects are not expected
to occur, while PECs typically represent concentrations in the middle of the effects range and
above which effects are expected to occur more often than not. (MacDonald ef

al. 2000).

Comparing the analytical results of sediment sampling to the SQGs, the Burton, U.S. EPA, and
MWRDGC surveys all document that these sediments are highly contaminated and are likely to
cause adverse biological effects (e.g., Buchman 1999; McDonald et al. 2000ab, Wenning et al.
2005). Recent studies by the MWRDGC (2007) and EA Engineering, Science, and Technology
(2008) found that Brandon Road and both upper and lower Dresden Pool sediments continue to
be highly contaminated with nutrients, cyanide, metals, and synthetic organic chemicals.
Sediments from a majority of the sampling locations had both an odor and a sheen indicative of
petroleum products.

A sediment survey was conducted in the Upper Dresden Pool and the lower portion of the
Brandon Pool between May 6 -9, 2008 by EA Engineering, Science & Technology (“EA 2008
Sediment Survey”). A copy of the report prepared by EA on the EA 2008 Sediment Survey is
attached as Appendix C. In the EA 2008 Sediment Survey, 35 sediment samples, 31 in the
Upper Dresden Pool and four in the Lower Brandon Pool, were collected for physical and
chemical characterization. The physical composition of the sediment was determined by total
organic carbon, total solids (percent moisture) and grain size (sieve and hydrometer) analysis.

MWG13-15_107828



Eitentsoii€ifrijnRddeicedy etk ricsadkis D fipec 0bict (3 20103

The target analytes for identifying the chemical composition of the sediments included arsenic,
silver, cadmium, chromium, copper, lead, mercury, nickel, zinc, polycyclic aromatic
hydrocarbons (PAHs), polychlorinated biphenyls (PCB congeners). The extensive EA 2008
Sediment Survey conducted this past May (2008) documented exceedances of sediment
guidelines for metals, PAHs and PCBs at almost every sample location (Tables 9 and 10,
Appendix C). A majority of the sampling locations had both an odor and a sheen, both of which
are indications of sediment contamination. (Appendix C at p. 10).

As explained in the EA 2008 Sediment Survey report (Appendix C at p. 9), one of the biological-
effects approaches that have been used to assess sediment quality relative to the potential for
adverse effects on benthic organisms in freshwater ecosystems is the Threshold Effects
Concentration (TEC)/Probable Effects Concentration (PEC) (MacDonald et al. 1996) approach.
The TEC and PEC concentrations are sediment guidelines used to identify potential adverse
biological effects associated with contaminated sediments. TECs typically represent
concentrations below which adverse biological effects are not expected to occur, while PECs
typically represent concentrations in the middle of the effects range and above which effects are
expected to occur more often than not. (MacDonald et. al. 2000)

In the Lower Brandon Pool, metals concentrations of the sediments, with limited exceptions,
exceeded the PEC values. The total PAH and PCB concentrations exceeded the PEC values in
all four samples (Appendix C at p.11). In the UDP, concentrations of metals, PAHs and PCB
congeners were elevated. Metals concentrations exceeded the PEC values at several locations.
Total PAH concentrations exceeded PEC concentrations at 61% of the locations sampled (19
locations) and total PCB concentrations exceeded PEC values at 29% of the locations sampled (8
locations). (Figures 2 and 3, Appendix C). The fact that both the Upper Dresden and the Lower
Brandon Pools had high concentrations of both metals and organic constituents indicates that
large portions of these pools are of poor sediment quality. This includes the higher quality
habitats of the Brandon Road Lock & Dam tailwaters.

Many of these areas had extremely high levels of sediment contamination, greatly exceeding
SQGs. For example, at the lower end of the Dresden Pool, near Bay Hill Marina, 96% of the
metal and organic SQGs were exceeded with 75% exceeding the PECs (Appendix C, Table 9);
while upstream near the DuPage River, I-55 and Jackson Creek Dam (stations DR-13, 15, and
16) between 79 and 100% of the PECs were exceeded. Remarkably at DR-13 the PAH PEC was
exceeded by nearly 30 fold and Benzo-a-pyrene (a potent human carcinogen) exceeded the PEC
by 50-fold. All 35 stations exceeded the SQGs for total PAHs, showing pervasive and extreme
sediment contamination indicative of urban-dominated watersheds. Of the 35 stations, 80%
exceeded the PECs (up to 30-fold).

Because the U.S. EPA’s 2001 sediment survey and recent surveys by MWRDGC (2007) and the
EA 2008 Sediment Survey all found highly contaminated depositional sediments similar to the
levels we found in the mid-90°s UIW work (Burton 1995), it is likely that depositional sediments
are not being cleaned out, capped, or significantly degraded. Further, contrary to statements
made by Illinois EPA that sediment quality is improving, there are no reliable data establishing a
trend of improving sediment quality. In fact, it appears that there has been no improvement in
sediment contaminant levels, as evidenced by the recent 2008 EA Sediment Survey (Appendix

MWG13-15_107829



Eitentsoii€ifrijnRddeicedy etk ricsadkis D fipec 0bict (3 20103
10

C). The 2008 EA Sediment Survey results were compared to the results of sediment sampling
from the same study area in 1994-1995 (Burton 1995) and to metals data compiled previously by
the MWRDGC (2007). Eighteen of the 1994-95 sediment study locations were re-sampled in the
EA 2008 Sediment Survey. For the detected metals, the majority of the detected concentrations
from the 2008 EA Sediment Survey are either higher or within a factor of two or less, indicating
that overall, the sediment quality has remained the same or has degraded in several areas (see
Table 11 to EA 2008 Sediment Study Report). A comparison of the results for PAHs and PCBs
was more difficult because the 1994-95 study generally had higher detection limits than did the
EA 2008 study. However, concentrations of both total PAHs and total PCBs were elevated in
both studies, indicating no basis to support the Illinois EPA opinion that sediment quality is
improving. The results indicate that sediment quality remains poor in both the Dresden and
Brandon Pools.

As discussed above, surficial sediments are being routinely contaminated from urban, residential,
transportation and agricultural runoff and a wide variety of small to large point sources. These
sources will continue to contaminate the depositional sediments and, as these sediments are
resuspended, they will continue to contaminate the more biologically sensitive and productive
lower reaches of the UIW system along with the Brandon tailwaters and UDP.

The main channel of the UDP, a relatively well scoured area, contains large grained sediments
that are non-toxic (Burton 1995). However, most depositional sediments showed acute toxicity
and lie in the limited habitat areas for fish (Burton 1995). The main channel is not primary
habitat and not suitable for spawning. Indeed, one of the prime habitat for spawning in this study
area is the tail waters below Brandon Road Lock & Dam where sediments are contaminated
(Burton 1995, EA 2008). PAH SQGs were exceeded and greatly exceed levels known to be
acutely toxic to aquatic life, particularly in the presence of sunlight. These shallow areas allow
for photoinduced-toxicity of low ug/L (ppb) levels of PAHs. The photoinduced PAHs will be
toxic to zooplankton, benthic macroinvertebrates, fish and amphibians in surficial layers of
waters throughout the UIW. This phenomenon is well established in the peer-reviewed literature
(e.g., Hatch and Burton 1998, 1999; Ireland ef al. 1996). Portions of the UIW have significant
areas that are shallow (<1m depth) and thus subject to photoinduced PAH toxicity. In addition,
the levels found in the sediments (parts per million) are high enough to cause acute toxicity
without UV stimulation, with or without carbon loadings, based on accepted SQGs (EA 2008).
Station DR-29 at the end of the tailwaters even exceeded the PEC guidelines.

A recent USGS study (Groschen et al. 2004) did an extensive water quality evaluation of the
Upper Illinois River Basin. It found that total PAHSs in the sediments of the upper Illinois River
Basin were among the highest 25% of all sites nationwide and sites in Western Springs and
Riverside were among the highest 5% of the nation, exceeding probable effect levels for adverse
effects on aquatic life. The lowest concentrations at Milford were still ranked in the top 55% of
the nation (Groschen ez al. 2004). These PAH loadings originate from nonpoint sources and will
not decline as there are no management practices in place to reduce these nonpoint source
loadings. Sediment concentrations of total DDT, PAHs and PCBs were related to urban sources
in the Chicago metropolitan area. Concentrations of DDD and DDT in Western Springs were
among the top 3% nationwide and concentrations in fish increase being among the highest
concentrations found nationwide. Methyl mercury concentrations in fish and sediment were also
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the highest nationwide on the Des Plaines at Russell. Fish in this system also have exceedingly
high levels of PCBs, DDT and dieldrin in fish tissue. Cadmium and nickel have also been
implicated as causing fish impairment. (See Groschen et al. 2004 for additional information.)
These recent findings soundly document that this is one of the most (if not the most) impaired
watersheds in the nation. The Illinois EPA has not considered the important results and findings
of the USGS Study. These study results demonstrate that the Illinios EPA has ignored these
multiple chemical stressors that should be taken into account in determining the use designations
for the CSSC and the UDP.
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TABLE 1. Sediment Quality Guideline Exceedances in Des
Plaines River (Brandon Road Pool to Dresden Pool) in 2006

12

(MWRDGC 2007)
RM
Station 2 Brandon Road Pool 290.5
Cd Cu Pb Hg Zn
mg/Kg | Cr mg/Kg mg/Kg
Oct-88 NA NA NA NA NA NA NA
Oct-89 192 1
Oct-90 5 50 78 0.03 340
Oct-91 38 234
Oct-92 5.1 75 79 0.6 32 383
Oct-93 2 20 42 0.02 23 168
Oct-94 4 36 62 <0.1 40 190
Oct-95 3 40 71 0.2 34 280
Oct-96 3.6 60 0.5 39 290
Oct-99 2.5 65 66 <0.1 45 242
Oct-00 2 26 57 106 0.3 19 178
Oct-02 0.64
Oct-03
Oct-04 0.93
Oct-05 0.21
Oct-06 13 26 21 0.71 166
Oct-07 1.1 24 78 0.11 46 138
Upper Dresden Island RM

Station5 Des Plaines River Pool 285
Sep-83 2.8 16 25 49 0.6
Oct-84 23 37 66 <0.1

37 39 100 !
NA NA <01 |NA | NA
| 27| 23] <01 40| 170
81 | 06

Oct-90 4 55 19 51 <0.1 28 135
Oct-91 1 19 27 94 0.2 21 162
Oct-92 0.9 11 37 33 <0.1 18 107
Oct-93 2 15 14 28 <0.1 28 138
Oct-94 3 35 a7 A <01 40| 200
Oct-95 5 72 74 101 0.3 36 383
Oct-96 2.2 106 51 77 0.4 28 215
Oct-99 11 31 27 70 0.5 27 149
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13
Oct-00 0.5 19
7-Oct-02 0.3 27
6-Oct-03 1.8 37
4-0Oct-04 4.2 133
3-Oct-05 1.2 30
2-Oct-06 2.3 41
1-Oct-07 1.8 30
Dresden
Des Plaines Istand Pool {to RM
Station8 River Lock) 278
[ sep-s3 S| 32 46 67 F 63] 309
Oct-84 4 28 38 38 0.1 73 262
Oct-85 3 23 20 32 0.2 53 253
Oct-86 S 41 69 0.3 42 300
Oct-87 3 25 21 45 0.1 50 220
Oct-88 10 15 110
Oct-89 3 24 16 20 0.1 40 160
Oct-90 113
Oct-91 1 29 91 26 375
Oct-92 90 99 101 0.7 36
Oct-93 5 61 66 0.5 42
Oct-94 60 84 102 0.1 40 380
Oct-95 3 49 62 74 0.2 46 399
Oct-96 44
Oct-99 2.5 41 44 82 0.7 40 322
Oct-00 S 65 82 0.5 30 407
7-Oct-02 1.4 50 38 0.39 47 219
6-Oct-03 1.5 30 20 0.19 34 201
4-Oct-04 0.8 28 37 0.13 22 110
' 98 135 0.67
35 38 222
84 104 0.85
cd Cr Cu Pb Hg Ni Zn
Yellow =
Threshold
Effects
Concentration 0.99 43.4 31.6 35.8 0.18 22.7 121

Red =

Probable
Effects
‘ Concentration
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V. Suspended Sediments in the CSSC and UDP

Prior studies have shown that turbidity has and continues to be a stressor in both the CSSC and the UDP.
Turbidity is due to eroded soils and resuspended sediments, both of which contribute during high flow
events. Turbidity during low flow events is primarily a result of resuspension of bedded sediments,
which in the UIW often occurs from barge traffic. Ceriodaphnia dubia survival was adversely affected by
turbidity (86-100% mortality) as would be expected (Burton 1995). Filter feeding zooplankton are known
to be sensitive to suspended solids at levels of 50-100 mg/L (e.g., IEQ 1995). This dominant stressor of
the UIW likely impacts zooplankton populations throughout the waterway and is aggravated by barge and
navigation traffic.

VI. Nutrients

Nutrients are a common contaminant of human-dominated watersheds, disrupting aquatic ecosystems by
increasing biological productivity, leading to increased bacterial respiration (thus anoxia), increased algae
and nuisance weeds, and thus a switch to less desirable fish and invertebrate species. Nutrient rich waters
become eutrophic, impair beneficial uses, and experience oxygen declines that favor pollution tolerant
species. The waters of the UIW from above Chicago through the Dresden Pool have high levels of
nitrogen and phosphorus MWRDGC 2007). It is not until below Dresden Pool that levels drop
significantly for nitrogen, ammonia, phosphorus and fecal coliforms. When nitrogen is elevated, a
stressor of particular concern is ammonia. Ammonium is typically considered to be the ionic form, while
the term ammonia is inclusive of both the ionic (dominant form) and unionized (NH,OH) forms. The
unionized form is more toxic to some species, such as rainbow trout, but not others (e.g., Hyalella
azteca). The U.S. EPA is currently considering revising their ammonia criteria as recent evidence has
found it is not protective of freshwater mussels and snails. Criteria continuous concentrations for chronic
protection of unionid mussels were 0.3 to 1.0 mg/L (Augspurger ef al. 2003). More than half the nearly
300 species of mussels are in decline in North America. These findings suggest that levels commonly
found in the UIW are toxic and may explain their absence from the UDP.

Previous studies found ammonia to be a primary sediment stressor in the UIW and Brandon Pool area. It
was significantly correlated with sediment acute toxicity, particle size and organic contaminants (Burton
1995; Groschen et al. 2004). The 1999-2001 USGS study found phosphorus concentrations exceeded
U.S. EPA desired goals to prevent excessive growth of algae and other nuisance plants in every water
sample collected from urban or mixed land-use watersheds in the UIW (Groschen et al. 2004).

In the recent USGS study (Groschen et al. 2004) of the Upper Illinois River Basin, the flow-weighted
mean of ammonia in the Chicago Sanitary and Ship Canal (CSSC) at Romeoville was the highest
measured in the Upper Illinois River Basin, the fourth highest of 109 streams and rivers measured
nationwide by the USGS, and among the highest in the Mississippi River basin. The USGS study
findings state that the primary causes of degradation of the UIW are elevated concentrations of ammonia
and phosphorus and the presence of organic wastewater contaminants such as disinfectants,
pharmaceuticals and steroids, insecticides, and organochlorines. The USGS Study also found that these
water quality conditions have resulted in decreased numbers and diversity of pollution-sensitive species
of fish and benthic invertebrates.

Recently, environmental groups from states bordering the Mississippi River have filed a petition with the
U.S. EPA to take aggressive action (including numeric nutrient limits) to address the growing problem of
hypoxia in the Gulf of Mexico that originates from nutrient loadings. It is believed that nitrogen and
phosphorus pollution alone prevents waters from attaining “fishable-swimmable” goals. Illinois is the
largest contributor to the Gulf dead zone with 16.8% of the total nitrogen and 12.9% of the phosphorus.
“Toxic algal blooms in Illinois have closed lakes to swimming and fishing and burdened water suppliers
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with increased treatment costs. These blooms have killed livestock, pets and, tragically, a teenager in
Wisconsin in 2002.” (Environmental Lay & Policy Center 2008; National Research Council 2008).
Despite the removal of nutrients by the Illinois EPA as a cause of impairment in its 2008 Integrated
Report — it is obviously a major cause based on the above studies, and is not surprising given the high
loadings from both point and nonpoint sources.

Toxicity Identification Evaluation (TIE) results (Lower Brandon Pool and Tailwaters) also suggested
ammonia and PAHs as primary toxicants (Burton 1998). While ammonia is reduced by nitrification, this
microbial process is greatly inhibited in undisturbed sediments because oxygen is typically low or absent
(Wetzel 1983). So as long as there continues to be high loadings of natural organic compounds and
suspended solids, there will be ideal environments in the UIW for ammonia production by heterotrophic
bacteria. There are at least 3 lines of evidence (chemistry, TIE testing, laboratory toxicity tests) showing
ammonia is a major stressor throughout the UIW.

VII. Emerging Contaminants

The term “emerging contaminants” has become common and refers to more recently identified organic
compounds that have been found to be relatively common in the environment and are of concern because
they accumulate in wildlife and humans, cause endocrine-hormone disruption resulting in loss of male
species and population collapses (Ankley et al. 2007). Examples of these compounds include endocrine
disrupting compounds (EDCs, such as 17 alpha-ethymylestradiol (EES) found in birth control pills),
many pharmaceutical and personal care products (PPCPs) which have been identified often in waters
below municipal wastewater outfalls and livestock operations, and some of the newer pesticides that have
replaced banned pesticides in recent years. Numerous European and US studies have found that fish
downstream of municipal wastewater plants suffer from exposures to estrogenic chemicals with extreme
reproductive disruption and feminization (Vajda et al. 2008; http://toxics.usgs.gov/regional/emc/
estrogenicity.html and http://toxics.usgs.gov/highlights/wastewater-fish.html).

A 1999-2000 nationwide survey (139 streams in 30 states) by the USGS of pharmaceuticals, hormones,
and other organic wastewater contaminants focused on streams downstream of intense urbanization and
livestock production. These compounds were found in 80% of the streams. The compounds originate
from a wide range of residential, industrial and agricultural sources with 82 of the 95 analyzed being
detected. The most frequently detected were coprostanol (fecal steroid), cholesterol (plant and animal
steroid), N,N-diethytoluamide (insect repellant), caffeine, triclosan (antimicrobial disinfectant),
tri(20chloroethyl) phosphate (fire retardant), and 4-nonylphenol (nonionic detergent metabolite) (Kolpin
et al. 2002). Some of these compounds are noted EDCs. A survey was also conducted by the U.S. EPA
in 2006 of 5 states in effluent dominated streams (Stahl ez al. 2007). Eight of 24 pharmaceutical
compounds were detected in fish tissues, of which antihistamines and antidepressants were most frequent.
One of these sites was the North Shore Channel in Chicago where 24 largemouth bass were sampled

A more recent similar study was conducted by the USGS in the UIW. It found 5 of 45 compounds
typically found in domestic and industrial wastewater in waters that drained more than 25% urban areas
(Groschen et al. 2004).

A recent 7 year whole lake study in Canada exposed fish to levels commonly found in both untreated and
treated municipal wastewaters (5 — 6 ng/L). The chronic exposure resulted in feminization of males and
ultimately a near extinction of the fathead minnow species from the lake. This finding is of grave concern
for the sustainability of wild fish populations in waterways receiving municipal wastewaters. Levels in
the Potomac Basin stormwaters of 90-370 ng estradiol/L. have been detected from agricultural areas.

MWG13-15_107835



Eitentsoii€ifrijnRddeicedy etk ricsadkis D fipec 0bict (3 20103
16

Levels as low a 1 ng/L can result in male feminization (Jobling ef al. 2006). In the Potomac Basin 80 to
100% of the male smallmouth bass are intersex (www.mawaterquality.org).

For purposes of the UAA waterways at issue, these studies have shown that urban waters, like the
Chicago Area Waterway System and the Lower Des Plaines River, are impacted by these “emerging
contaminants.” This is particularly true of highly urbanized waters, like the Chicago Sanitary and Ship
Canal and the Upper Dresden Pool, which are effluent-dominated. The presence of these emerging
contaminants is another stressor that will adversely affect the aquatic community.

VIII. Temperature

It is noteworthy that thermal modifications have not been identified as one of the 23 impairment causes
on the Des Plaines River (IEPA 2002, 2006, 2008). While temperature can certainly be a stressor, a
literature review found that warm temperatures can be both advantageous and detrimental to aquatic biota
(IEQ 1995). Another concern not discussed in the Lower Des Plaines River UAA Report is that there are
winter maximum temperatures which are impacted by municipal wastewater effluents and may impede
some fish reproductive processes. The “Selection of the Temperature Standard” and “Critique of the
Current Secondary Contact and Indigenous Aquatic Life Standard” sections have inaccurate statements
regarding temperature effects on riverine species and ecosystem processes. High and low temperatures
may or may not be detrimental to aquatic life that resides in the UIW. There is not a simple relationship,
as noted from many past studies (e.g., Cairns et al. 1973; Cairns et al. 1978; review by Burton and Brown
1995). Both low and high temperatures can increase and decrease toxicity due to exposures from other
chemical stressors, such as found in the UIW, and these relationships are both species and toxicant type
and concentration dependent. The Lower Des Plaines River UAA Report’s over-simplification that high
temperatures increase toxicity is simply incorrect. Nitrification is also inhibited by cold temperatures and
ammonia is not always consumed in the upper sediment layers. Nitrification is very sensitive to
toxicants, which abound in the UIW’s depositional sediments. As further discussed below, the authors of
the Lower Des Plaines River UAA Report incorrectly imply and over-generalize that high temperatures
are always detrimental.

One of the negative effects of high temperatures cited in the Lower Des Plaines River Report is the
creation of blue green algae blooms in waterways. However, the authors fail to note that blue green algae
are not a concern on the UIW due to its flow conditions. Toxic cyanobacterial blooms do not apply to the
UIW, yet their presentation in the Lower Des Plaines River UAA Report implies that they do.

Similarly, the Lower Des Plaines River UAA Report also inaccurately presents my prior work on the
UIW. On p. 2-97 of the Report, the subsection title is “Experiments by Wright University to Establish
Temperature Limits”. This study, which I directed while at Wright State University, did not attempt to
establish temperature limits for the UIW (the “Wright State Study”). The UAA Report’s discussion of the
Wright State Study is misleading, leaving out key portions of the conclusions and misinterpreting others.
The Wright State Study findings substantiated previous studies by my laboratory and others. The key
findings documented that acute toxicity exists in short-term exposures for multiple species in waters and
sediments of the UIW without any water temperature elevation. Toxic sediments abound in most
tributary mouth, tailwater, and pool depositional areas, which include the better (but limited) habitats for
fish. These same habitats are typically shallow waters which are subject to rapid mortality as a result of
photoinduced toxicity of PAHs, as discussed above. Both cold and hot temperatures accentuated toxicity
originating from UIW waters and sediments. Statistically significant correlations between sediment
ammonia and fluorene concentrations and toxicity were observed. Ammonia was also significantly
correlated to depositional sediments and the presence of high concentrations of organics. These
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correlations were based on sediment data collected from throughout the UIW. In situ toxicity was not
observed due to temperature outside the thermal discharge plume.

The laboratory toxicity test results produced by the Wright State Study further document the role of
sediment toxicity and how it is increased in the presence of temperature extremes. The Toxicity
Identification Evaluation Phase I experiments further substantiate the findings of the Chemical Screening
Risk Assessment and the ammonia correlations with toxicity, suggesting that ammonia is a primary
system stressor to benthic and epibenthic species. However, these 7 day, static renewal experiments do
not adequately mimic dynamic, in situ conditions where light, temperature, turbidity, water quality and
food conditions change over minutes to hours. The most reliable indicator of ir situ conditions are the
indigenous communities present in the waterway. These are the most reliable data to use for evaluations
of thermal impacts.

IX. Review of the UAA Factors'

The current and future status of this watershed and the relevant data clearly show that several UAA
factors are met in the CSSC and UDP. The rationale supporting the statements below are provided in the
text above and literature citations; and through a weight-of-evidence based, decision-making process
involving the following 12 lines-of-evidence: magnitude of SQG exceedances, prevalence of sediment
contamination, likelihood of continuing sediment contamination, extreme degraded status of waterway
compared to others in the nation, human dominance of watershed, profuse NPS inputs, excessive habitat
modification and degradation, human risk from pathogens and fish consumption, toxicity levels in water
and sediment, correlations of toxicity with chemical stressors, indigenous biotic indices, and excessive
numbers of use impairments throughout the watershed.

A. UAA Factor 3. Human caused conditions or sources of pollution prevent the
attainment of the use and cannot be remedied or would cause more environmental
damage to correct than to leave in place:

Human caused conditions or sources of pollution prevent both the CSSC and the Upper Dresden Island
Pool from attaining the Clean Water Act’s aquatic life goals. It is the primary reason that upgrading the
use designation for either waterway to Clean Water Act “fishable” use designations is not appropriate.
The evidence of excessive impairments is clear from the results of recent Illinois EPA efforts (IEPA
305(b) and 303(d) reports) and surveys by the MWRDGC. A multitude of physical and chemical
impairment causes and sources exist throughout the watershed as discussed and documented above. The
sources will not be removed due to the human-dominated nature of the watershed and the connectivity
between the UDP and the UIW. In-situ remediation of contaminated sediments would likely take
hundreds of millions of dollars based on the costs of remediating other similar systems (NRC 2007).

B. UAA Factor 4. Dams, diversions or other hydrologic modifications preclude the
attainment of the use, and it is not feasible to restore the water body to its original
conditions or to operate such modifications in a way that would result in the
attainment of the use.

' UAA Factor 2 not considered as the impacts of altered regimes were not part of this review.
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The CSSC and UDP habitat is heavily and permanently modified. Barge traffic will continue to be a
protected use and will continue to result in degraded habitat, resuspended contaminated sediments and a
physical hazard to recreational users.

C. UAA Factor 5. Physical conditions associated with the natural features of the water
body, such as the lack of proper substrate, cover, flow, depth, pools, riffles and the
like, unrelated to quality preclude attainment of aquatic life protection uses.

See rationale for Factor 4 above. Habitat is of poor quality through most of the UIW and cannot be
feasibly corrected.

Conclusions

An extensive database exists on the UIW (including the CSSC and UDP) concerning its physical,
chemical, biological and toxicity characteristics. These multiple lines-of-evidence clearly establish this is
a highly modified waterway that has poor riverine habitat, is effluent dominated and receives significant
amounts of untreated, nonpoint source runoff. Primary stressors to the aquatic biota in the CSSC and the
UDP are: metal and synthetic organic chemical contaminated sediments, elevated nutrients and ammonia,
pharmaceuticals and personal care products, unnaturally altered flow regimes, lack of pools and riffles
and generally poor substrates and habitat conditions. These stressors have been documented via multiple
studies that quantitatively measured their presence recently and showed adverse biological effects result
through on-site studies and peer-reviewed literature. This included studies that documented acute toxicity
of waters and sediments in the UDP unrelated to temperature. Other research by Cairns et al., (1973,
1978) showed the complexity of temperature and chemical interactions in organisms which refute the
simplistic conclusions of the UAA report. Laboratory-based results require extrapolation to field
conditions and indigenous benthic and fish communities, which have been thoroughly characterized in the
UIW and are the most important line-of-evidence. Depositional sediments throughout the UIW are
contaminated with levels of multiple contaminants that, in many locations, pose a hazard to aquatic biota,
wildlife and humans. Major nonpoint source loadings of solids, nutrients, metals, and organics will
continue from small to major urban areas, sewers, construction, and agriculture in this human-dominated
watershed and therefore will continue to contaminate waters, sediments and the food of aquatic biota
throughout the UIW. Modified and limited habitats (channelization, barge traffic, lock and dams),
extreme turbidity and siltation, and stressor loadings will not improve in the foreseeable future and will
continue to dominate water quality conditions and use impairments. Development of new, modified
standards will not address the key issue of excessive and pervasive pollution sources, excessive use
impairments and limited habitats in this watershed.

The conclusions and the rationales used by Illinois EPA (i.e., proposed Illinois EPA Water Quality
Standards and Effluent Limitations for the Chicago Area Waterway System and the Lower Des Plaines
River: Proposed Amendments to 35I1l. Adm. Code Parts 301, 302, 303 and 304) are flawed. The
presentation of data, data interpretation, and supporting statements are often biased, and fail to provide a
scientifically-balanced representation of previous Upper Illinois Waterway studies, peer-reviewed
literature and accepted approaches that are the state-of-the-science.
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APPENDIX A

Resume
G. Allen Burton

Dr. Burton recently began as Director of NOAA’s Cooperative Institute of Limnology and Ecosystem Research, and
is a Professor in the School of Natural Resources and Environment at the University of Michigan. Previously, he
was Professor and Chair of the Earth & Environmental Sciences Department at Wright State University, in Dayton,
Ohio. While at WSU he directed the Institute for Environmental Quality, started the PhD program in Environmental
Sciences, and was the Brage Golding Distinguished Professor of Research. His research on aquatic ecosystem
stressors has taken him to all seven continents and Visiting Scientist positions in New Zealand, Italy and Portugal.
Recently he was the President of the international Society of Environmental Toxicology & 