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CONFERENCE SUMMARY AND SUGGESTIONS FOR ACTION

Biil Mathis and
Department of Biclogy
Bradley University
Peoria, IL 61625

Glenn E. Stout
Water Resources Center
University of Illinois

Urbana, IL 61801

Approximately 200 people registered for the Governor's Iillinois River
Management Conference on April 1-3, 1987. Participants inciuded conser-
vationists, resource managers, elected officials, private citizerns, univer-
sity personnel and representatives of state agencies. The format of the
conference was designed to allow considerable input from individuals
attending the meeting. After presentations of papers, group discussions
were held in order to obtain suggestions for solutions to the economic and
environmental issues in the Illinois River basin. Each discussicn growp was
directed by a discussion leader, and a recorder kert records of discussions,
These were summarized and presented to those in attendance at the close of
the conference.

Participants were asked to focus on four different areas. These were:
1) problems dealing with management of the Illiinois River, 2) prioritization
of those problems with an indication of whether the problems were local or
statewide, 3) which problems needed immediate action, and 4) identification
of ways to solve these problems.

A large number of issues facing the management of the Illinois River
system were discussed. From the ocutset, participants agreed that the river
basin should be examined as a system. Most of the problems uppermost on the
mind of marticipants included significant problems with s0il erosion and ‘\
siltation. All groups recognized that soil erosion amd siltation from land
use practices threatened the Illinois River, its backwater lakes and
associated biota. Additionally, flooding brought on by increased siltation
and subsequent loss of storage in the stream and backwater lakes was thought
by many to be a problem and a number of participants indicated that there
was a great lack of public awareness concerning the impact of siltation of
the Illinecils River. Some were also concerned about the diversion of water
from Lake Michigan and the effect that increased flocw would have on down—
stream flooding and destruction of forested areas along the river. In
addition, participants discussed a number of other seccondary problems. Some
of the more prominent secondary problems were: 1) the leck of a comprehen-
sive management plan for the Illinois River system, 2) the lack of coor-
dination among local, state, and federal agencies, 3) the loss of wetlands
and wildlife habitat along the river, 4) the lack of a central organization
to deal with the entire Illincis river watershed, and 5} a general feeling
of apathy about the Illinois river basin from state officials and the
general public., There were alsc a number of other secondary problems and
these are listed in the attached detailed lis:.

Insofar zs which of the probiems discussed by participants ne=ded
inmediate action, there was aimost unanimous agreement that the problems
were of such magnitude that all major ones shouwid be attacked simultaneous-
ly. Many groups felt that the system had deteriorated to such a state that



it would be impossible to focus on only one problem at a time. To effect
action, it was suggested that: 1) a State of Illincis program to oversee
the entire Iliinois river watershed be formed, 2) long-term charges in
agricultural practices receive attention, and 3) focus media attention on
the history, economic importance, and recreational uses of the river. The
problems we face are similar to problems in other large river systems. In
Illinois, however, a large population base, coupled with extensive row crop
farming has exacerbated the problem. Consequently, siltation in the
Illinois River has became exceedingly evident in recent years.

Clearly, those attending the conference felt the need to have govern-—
mental support in attempting to curb siitaticn problems in the Illinois
river basin. Thus, a rumber of discussion groups suggested the establish-
menit of an Illinois River Basin Task Force or Steering committee composed of
representatives of various interest groups and govermmental agencies. To
this end, a draft of a possible plan has been formulated. It includes the
involvement of various state cammittees, and the formation of new cammittees
with strong input from the Governor. Most groups felt that the Governor's
input was vital to the success of any plan to reverse the present trend in
the river system.

Participants had little trouble deciding who should pay the biil. They
unanimously agreed that all taxpayers and levels of supporting institutions
should bear the burden of solving the problems. Others suggested user fees,
tax incentives, ard taxes on comodities such as food material, etc.

Cther areas that need attention inciuded the development of demonstra—
tion projects on the river and its tributaries as a means of controlling
sedimentation. Secondary suggestions on resolving the problems inciuded:
1) the development of a scenic river road or heritage trail to focus
attention on the river, 2) the development of linear river park corridors,
3) the pramotion of the French heritage associated with the river, and
4) establishing an Illinois river natural resources committee.

In summary, discussion participants clearly perceived the problems and
made a number of important suggestions on how to begin solving same of the
problems. The major importance of this conference appears to have peen:

1) it focused local and state attention on a system that will need to be
managed from now on if we are to retain any semblance of the productive
river it once was, and 2) the conference helped to identify those in-
dividuals and agencies that have the expertise to help direct the salvaging
of a very important natural resource.

The conference served as an important step in focusing media attention
on the neglect that the Illinois River basin has received over the last 170
vears. While we recognize the magnitude of the problems we face, it is not
vet too late to begin a process of rehabilitation of the Illinois River. We
should not, however, raise the expectations of the public too high before we
have established what we are about and what can effectively be accamplished
within a reasonable time frame. If we fail to act now to reverse the trend
toward canplete degradation of the river, we can expect to have a barge
canal instead of a river with multiple uses for our children and grand-
children. We believe this is our last opportunity to face these probiems.
In twenty years, if appropriate action is not taken, the Illinois River will
be little more than a targe canal surrounded by mud flats.



RECOMMENDATIONS

While a mumber of recommendations were discussed at the meeting, we
recamend the following for consideration: 1) the formation of a post-
conference advocacy committee to set goals, objectives, determine a time
frame for action, and attempt to estimate costs. This comittee would aiso
maintain contact with regional plamning commissions and with those legis-
lators that were present at the conference and offer suggestions for
legislative action through them, 2) interact closely with state and federal
agencies that deal with the management of the Illinois River Systems and its
envirommental condition, e.g. Illinois Environmental Protection Agency,
Department of Energy and Natural Resources, Department of Conservation,
Department of Agriculture, Department of Transportation, Corps of Engineers,
U.S. Geological Survey, etc. 3) organize an aniual event to exchange
information on solving problems, but choesing the site of the meeting at
other prominent cities or places along the river, e.g. Joliet, Starved Rock,
Havana, Beardstown, Pere Marquette State Park, etc., and 4) contimue to
focus media attenticn on the Illinois River system.
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OPENING COMMENTS

Gienn E. Stout
Director
Water Resources Center
University of Illincis, Champaigr, Illinois

Tt is my pleasure to welcaome this diverse group of pecple interested in
the water resources in Illincis, at the first of probably several annual
conferences, in order to define the preoblems involving the future management
of the Illinois River System. I mean system because I am referring to the
river as well as the watershed, and the people therein. This river is a
camplex system which has existed for thousands of years. The river is
constantly changing through erosion, a natural phenomena which results fram
variable precipitation conditions. During the last one hundred-fifty years,
increased population and intense agricultural practices have enhanced the
erosion and sedimentation accumulation in the river chanmnel and backwater
lakes. Based upon the multiple interest groups, that is, there are at least
fifty or more co-sponsors of this meeting which suggests that there are many
groups interested in the future cultural and econamic growth of Illinois, as
well as maintaining a satisfactory environment.

Tne state of Illinois is blessed in that most of this river lies within
the boundary of Illinois and its destiny depends upon us, as it has for the
last one hurdred-fifty vears. About one hundred years ago our forefathers
initiated the diversion fram the Great Lakes into the Illinois River and
subsequently into the Mississippi. As a result, Illinois grew because of
the commercial aspects of a water connection between the Great Lakes and the
Gulf of Mexico. Eleven million or more people live in Illinois because of
the Illinois River and its valuable land resource used for agriculture,
industry, and other purposes. What are the current problems that require
action in the near future and in the long-range?

Planning for the future means many different things. However, it is
interesting to note that Michigan, with its great water resources, has
intensive efforts to map its future water resources strategy. Likewise,
there are major efforts in many states in the midwest and throughout the
United States, as well as throughout the world. Many states organized an
annual meeting to exchange information, review and evaluate various aspects
of water resources piannirng, development, and management.

During the past year T have had the copportunity of seeing some of the
greatest rivers of the world. It is worthy to note that the Illinois River
is a part of the largest river system in the world. We are fortunate that
the Illinois River is not like the Yangtze River, the Yellow River, the
Ganges River or the Nile River in Egypt and Sudan.

The format for our conference during the next two and a half days will be:

A series of state of the art reports will be presented by a mumber of
speakers. The first day will concentrate on the physical aspects of
the system, the second day on the natural resources aspects, and the
third day on the economic aspects of the importance of this river
system.



Following esach technical session, we will bresk up into eleven workshop
groups. You will meet the workshop moderator and reporter for your group at
noon today. Please sit at a table marked with the same number as on your
name tag. Workshop groups will further define the problems, try to es-
tablish priorities through a consensus process, and look toward solutions
for these problems and issues. For example, is the current management
strategy of multiple state agencies involved in various aspects of the river
the most appropriate way to manage the system in the future? Cwrrently,
based upon the efforts of the Governor's Task Force for state water plann-
ing, we have a very amiable group of people working together as a team
looking at problems, issues, and developing solutions. On behalf of the
agencies, I am safe in saying that it appears to be a satisfactory system.
But, is this the appropriate thing for the future?

Governor Thompson will arrive this afternoon at 3:00 pm for a brief
presentation to the citizens in Peoria and a boat trip on Lake Peoria.

This conference is the result of several interest groups who collec—
tively felt the need to maintain and possibly restore the economic benefit
in an environmentally sound scheme of the total Illincis River Watershed
System. The Water Resources Center was able to coordinate the effort. The
first meeting of representatives from 34 organizations met on September 12,
1986. Forty-=ix persons attended this meeting. A plaming committee of 22
pechle met on several occasions to formalize the program. The major portion
of the actual program was organized by Harry Hendrickson of ASWCD, Gary
Clark of IDOT-WRD, Jim Hart and Bill White of IDOC, and Mike Bowling of
DCAA. Iocal arrangements were coordinated by Jim Miller of the City of
Peoria, Don Clem of CILCORP, ard Don Meinen of the Tri County Regional
Plaming Commission. Special credit goes to Bob Frazee from CES who
organized the workshop sessions. He joined the program committee late in
the plamning due to the sudden illness of Robert Walker.

We have all heard about the increasing roles of state in our water
management. The current administration has repeatedly reminded the states
that thevy are responsible for the prudent use of their water resources.
Today, one of our speakers will be from the federal agencies and she will
try to define those areas that should be of interest to our audience today.
Likewise, we have a representative fram ancther big state who not only is a
professor and teaches water management, but has been deeply immolved in
water issues in Texas. The Dean of water resources in Illinois, William C.
Ackermann, will bring us up to date on the current Iilinois situation.
However, before proceeding with our three keynote speakers, we will be
formally welcomed by Mayor Maloof of Peoria and Betty A. Menold, Chairman of
the Peoria County Board.



Betty A. Menoid
Peoria County Board Chairman

Goad morning everyone.

It's my pleasure to welcome all of you to the Governor's Conference.
During this conference it is our aim to investigate possible information and
proposals for improving the management of our river system. By being here
you show a gemuine interest to help find solutions to an important problem
that not only affects our immediate area, but also the state of Illinois and
the Nation. On behalf of Peoria County, I thank you for your honest concern
and eagerness to help with these challenges.

I have taken a look at the agenda for the conference and am impressed
by the knowledge and insight that the invited speakers have. I am also
excited about the kinds of information that is being offered to all of us -
information that will help us better understand the problems facing our
river system and that also encourages innovative ideas on ways to solve
these problems.

One of the most important things that we can do in our search for
answers is to make people aware of our sincerity and dedication to the
project at hand. This is achieved by working together and showing that our
concern is not near-sighted, but stretches far beyond the immediate area.

As Peoria County Board Chairman I offer the support of the county in helping
to study possible solutions and at working toward these solutions, once they
are established.

Again, I welcome all of you and thank you for your participation in a
conference that is indeed very important to all of us.



Ernest Smerdon

W. C. Ackermann
Glenn Stout
Mayor Maloof
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THE ILLINOIS RIVER INTO THE 1990°'S

William C. Ackermann
Emeritus Professor, University of Illinois

I weuld like you to join me on an imaginary trip this morning. OQur
destination is the country of Turkey which, you will recall, is on the
eastern end of the Mediterranean Sea. Where Turkey projects furthest out
inte the Sea, there iIs a little town named Kusadose. Located on the
coast, but without a natural harbor, they have ccnstructed a long wooden
pler; so that when the waves and wind are not too great, & ship can tie
up there.

From the dock we ride a short distance up a hill to a promentory.
Up on that elevation is a little cemetery containing the grave of John,
one of the disciples. Nearby is the grave of Mary, mother of Jesus.

But if we turn our attention to the westward toward the Sea, we find
ourselves at the base of a U-shaped ridge with its open end to the west
at the sea, and within this horseshoe-shaped area below us is a flat
agricultural area consisting of small farms extending more than a mile.

This area of farms has long ago replaced what was a great harbor
some 2000 years ago. It supperted a bustling city called Ephesus, to
wnose citizens Paul wrote one of his letters. Ephesus was a thriving
Roman c¢ity of some 75,000 people which was there because of the harbor.
It had a great ampitheater and running water in its publie baths. But
most of the running waters in the vieinity were streams which carried a
heavy burden of silt from the wheat fields up on the surrounding hills.
Eventually the harbor was filled with sediment, and without the shipping,
Ephesus gradually ceased to exist. It was replaced by the flat area of
subsistence farming that we see today. I would say that the harbor at
Ephesus was about the size of Lake Peoria.

I den't know if the Romans ever knew what was happening to them.
Perhaps not, at least not until it was too late.

We are in the preoecess of losing a valuable Lake Peoria as well as
numerous backwater lakes and an Illinois River. Here, too, there are
many people who don't know what is happening. But there is a difference.
Qur technical people - scientists and engineers - know what is happening.
Cur political leadership, I believe, also knows what is happening, but
they are having trouble with priorities. Priorities are very important,
because the silting of Lake Peoria is only one of many problems demanding
attention within a limited budget. Their priorities will largely be
determined by the strength and persistence of citizen demands.

There was a time - 50 years ago, or even 20 years ago - when our
circumstance of a multi-state river basin in trouble with multiple



problems might lead to formation of &n Illinois Valley Authcrity similar
to the TVA. Such an corganization with a big bag of federal money, a lot
of state-of-the-art ideas, and energetic staff is nct going to happen
tcday. The present administration is trying to sell off the existing
TVA, and as we all know, 1s seeking every opportunity to reduce federal
spending.

Recognizing that the Illincis River basin has many problems, and has
many governmental and private programs which are addressing them, let me
expand on the erosion and resulting sediment situatlion for a few more
minutes. I see this as our central and overriding problem. If we lose
that battle, the others won't make any difference.

The Tuesday Letter, as many of you know, is a weekly newsletter of
the National Association of Conservation Districts. In the recent, March
3, 1987 issue the Association President Clarence Durban had this tc say
regarding the pbudgetary prospects of our soil conservation program:

"As your National President, I am becoming more concerned each day
about the real possibility of losing our federal partners - the Soil
Conservation Service - at the distriet level.

In testimony before the Senate Appropriations Subcommittee on
Agriculture last week, Assistant Secretary of Agriculture George
Dunlep again promcted the Administration's plan for abandoning
federal support of our hasic conservation programs.

He told Congress that most farmers have not taken enough
responsibility for conservation and implied that those that have,
did so because free government services were provided to them. He
told the Senators that the federal government cannot afford to fund
our programs anymore. He suggested that 3CS can solve the nation's
conservation problems with less, not more funding.

As a farmer and distriet cofficial for over 25 years, to me these
statements demonstrate just how little some Administration officials
know, and perhaps care, about conservation.

Unfortunately, the Administration is so obsessed with reducing the
federal defieit that they falil to see the long-term consequences of
their actions.

Fellow distriet officials, I fear for the future of our programs.
Someone recently observed that the Administration was using blue
smoke and mirrors to solve many of this nation's problems. I
suggest to you that they are trying to do the same thing with cur
conservation problems., Will Congress believe what Mr. Dunlop 1s
telling them? They will, unless you make sure they know the facts."

I think the Congress will restore full or partial funding for the
the S5CS8, but you may be surprised toc know how many ways any
administration has to delay and frustrate a national program which 1t
doesn't favor.

-10-



Taking 2 look at the spil conservation precgram from the closer
perspective of Illinois, we have both good news and bad news. The good
news ls that the State is putting substantial additional funds intc the
activity through the "Build Illinois" program. And we should be proud of
that. The bad news is that we are not on target toward meeting our goal
of tolerable soil losses by the yesar 2000. The May 1986 report
"Agriculture and the Water Quality Management Plan'" is z mideoourse review
of the soil ercsion and sediment control component. Its c¢onclusions
state "On review of the effectiveness of the program to achieve its
objectivers, current trends indicate we will not be able to meet our goal
of T by 2000."

I started out by illustrating a land-use disaster in Turkey. But
examples could equally well have been drawn from all the countries which
front on the Mediterranean, as well as numerous cther countries in Europe
and Asia. But there is at least one country which seems to have avsided
this problem. It is Switzerland. That country is about the same size
and roughly of equal population with the Illinois Basin. It is certainly
much steeper, on the average, than our Illinols landscape. Yet there is
no visible ercsion. In traveling from one end of that country to the
other it is green forests and green pastures. The land use is productive
as well as protective. Homes have well-tended gardens, but if the
country competes In world trade of food it 1s with Swiss cheese, not
field crops. The land use is determined by what will hold the soil,
rather than world prices for crops which are destructive of the soil.
The Swiss make a living by banking and making watches, including encugh
to subsidize the farmers for planting perennial grass instead of wheat,
Some mix of technological and pelitical/economic means are available to
us, too, if we choocse,

I certainly want to commend the organizing committee of this meeting
on Management of the Illinois River System, in the first place for
calling & grass roots meeting to consider the problems and oppertunities
of the Illinois basin. But I also commend them for the way in whiech they
have organized it. ©Dr. Ernest Smerdon, the next keynote speaker, is not
only an internationally-prominent agricultural and water resources
engineer, but he represents Texas which has shown great innovation in
organizing itself in the water area. His observations will be wvaluable
to us. Naney Lopez is one of the rising stars in Washingteon who has come
from the U.S. Geological Survey, and 1s now in one of the front offices
in the U.S8. Department of the Interior, with its widespread interest and
competence in all aspeets of land and water resowces. What I am sure
will be stimulating talks by these visitors will be followed by sessions
on physical aspects, living resources, and economic opportunities.

The resources and cpportunities will be described, as will be the
problems and varlous approaches. This 3-day meeting could be the start
of something important if you decide that the problems and opportunities
are important to your future and to the future of the basin, to Illinois
and the midwest, and if you decide to do something about it.

-11-—-



INSTITUTICNAL ISSUES IN RIVER SYSTEM MANAGEMENT

Ernest T. Smerdon
Director
Center for Research in Water Resources

The University of Texas at Austin

INTRODUCTION

It is a distinct pleasure to be in Peoria and on the same
program with Bill Ackermann. As far as I am concerned, Bill is
"Mr. Water.™ I question if I can add much to the insights he has
shared with you. Nonetheless, I am grateful to Glenn Stout for
inviting me to be a part of this important conference.

I must confess that I knew little about the Illincis River
and the complexities of its management until I started to prepare
these remarks. I read the material that Glenn sent me, and T went
to our Center library to see if it might help educate me. I found
Special Report No. 6 of the Illinois Water Resources Center dated
June 1977, That 2i12-page report, which dealt with the Illincis
River System, was very helpful. It confirmed that the issues to
be confronted are very challenging. My remarks focus on the
institutional aspects of river system management and some of the
things that have been learned from. recent activities in Texas.

I note seven agencies, besides representatives of the
Governor's Office and the Water Rescurces Center, were represented
on the task force that prepared the 1986 Illincis State Water
FPlan. Presumably these seven agencies are integrally involved in
statewide water-related activities, to say nothing of the many
local water districts that will be involved. It is important that
these agencies be coordinated in the implementation of any plan
for management of the River.

In Texas, we have had grandiose dreams of importing water
from ocutside the state to meet the needs of West Texas with its
declining ground water supply. A proposal for transfer of water
to West Texas was a part of the Texas Water Plan of the late
1960s. A 1968 referendum on the plan and its financing was
narrowly defeated (S50.5% opposed, 49.5% for) despite strong
support of the Governer and key political leaders. Since then,
such a water transfer scheme has had little chance of success
because West Texas does not have the population base and necessary
political clout to get it done. Also, and this is very important,
economic analyses repeatedly show such transfers to be very costly
and difficult to justify for irrigation of local cotton and grain
sorghum crops.

People realize the federal government will not underwrite

such public works projects. Because of these factors, the
approach to water management in Texas is undergoing a renaissance.

-12-



Today, Texans are looking at ways to improve management of water
resources. Little attention is given to getting water from other
states, The latest legislative initiative on water focused on
other issues and omitted mention of water importation. Water
institutions are being scrutinized for ways to improve water
management. Moreover, sensitive issues, such as realistically
allocating water to the bays and estuaries, even if water is taken
from upstream development, are now receiving more attention.

The Texas Legislature in 1985 approved a state-backed lcan
program for local water projects emphasizing conservation. In the
required referendum, 70% supported the proposals. Of 256
counties, ranging from desert areas with less than 10 inches
annual rainfall to counties with about 60 inches annually, only 24
oppcsed the propositions. No vote on a water financing referendum
since 1897 received such support, save the water bond issue of
1957 following the most severe drought of record. The water
financing provisions of the referendum are summarized in Table 1.

Texans are speaking out on water issues. The message is
that better management of water, inecluding environmental
protection, is the prudent approach. We must address our own

problems before they get worse and not wait for federal programs
to help us.

TABLE 1. PROPOSED USE OF BOND FUNDS

BONDING QUANTITY

Proposition No. 1

Water supply $190 million
Water quality 190
Flood control 200

State participation in regional
sewer, water and reservoir

systems 400
Subtotal $980 million

Bond insurance 250
Total of proposition no. 1 $1,230 million

Proposition No. 2

Agricultural soil and water
conservation 200

Total of proposition no, 2 $200 million

INSTITUTIONAL ISSUES

The nationwide reexamination of water problems now underway
will continue for some time. Some issues are:

(1) more emphasis on management and less on capital
projects;

-13-



(2) greater attention to social and environmental
concernsg; and
(3) payment of most costs by local beneficiaries.

These changes will require streamlining of traditional water
institutions. Technical problems will require continued
attention, but the most difficult questions will concern the water
institutions. Texas's experiences regarding institutions may be
of interest.

Statewide Wai 2 .

Texans prefer to keep power and authority at home, in local
units of government. BAs a result, most of the water management
facilities in Texas are operated by local institutions. Texas's
approach to state water agencies has undergone numerous changes
since the Board of Water Engineers was approved in 1913. (See
Figure 1 for a summary of water agencies through the years.) The
Board was a data cecllection agency which cooperated with the USGS
and issued surface water permits (surface water usually requires a
permit, but ground water does not; it belongs to the owner of the
land). After the 1%50s drought, the state authorized assistance
to local entities for financing projects through a revolving loan
fund. The Texas Water Development Board was then created to
manage that fund and to be the state water planning agency. At
about the same time, pollution became a serious concern and the
Texas Water Pollution Adviscry Council was established. Three
separate water agencies emerged in the early 1960s. One handled
water rights and legal questions, another was a planning agency
which managed loan funds, and the third was responsible for
pollution and water quality. :

The three agencies existed from 1961 until 1977, when they
were combined to form the Texas Department of Water Rescurces
(TDWR) . This single water agency continued until 1%85 when
another reorganization divided it into two agencies—-the Texas
Water Development Board, responsible for planning and lecan fund
management, and the Texas Water Commission, responsible for other
water activities. None of the state agencies operate water
facilities——that is left up to local or regional districts and
authorities.

Why so many changes? Some say it has been because of
serious legislative concerns regarding the management of the
state's water rescurces. The last change occurred as a result of
a routine statutory sunset review of TDWR. Several legislators
felt that TDWR had not been sufficiently aggressive in pursuing
and correcting serious pollution violations, and the sunset review
opened the door to change.

] ’ {onal W 2 .

Historically, local water institutions have been created
under general law authorization or by a specific act of the
legislature to address problems as they emerged. These entities,
whose power and operating authority vary widely, were created on
an ad hoc basis to address specific problems, not as a result of a
master plan for water management.
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FIGURE 1. EVOLUTION OF TEXAS WATER AGENCIES
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Texas now has over 1,200 water districts and authorities
ranging from major river authorities to small local special
purpose districts, some of which may not be functioning. There
are 20 river authorities and several larger municipal water supply
districts among these agencies. In several cases, there is more
than one river authority or district operating in different
segments of the same river basin, as a result providing the seeds
for conflict and misunderstanding. It is generally agreed that
these local entities have done a good job in carrying out their
assigned functions. Nonetheless, there have been recent cases of
serious conflict leading teo litigation.

Two examples of the conflicts which can occur illustrate the
problem. One concerns surface water rights when two entities
operate on the same basin and both aspire to develop and market
additional supplies. Such a case occurred in the dispute on the
proposed Stacy Reserveir between the Lower Colorado River
Authority (with jurisdiction on the lower portion of the Colorado
River) and the Colorado River Municipal Water District (operating
on the upper reaches). Another example is potential dispute
between a ground water management district and a river authority
with overlapping service areas. The district's functions may
include augmenting ground water recharge, and it may want to build
structures to facilitate recharge of surface water. The river
authority wants to capture that water in its reservoirs. The
potential conflict is evident and, too often, costly, time-
consuming litigation is the result.

The Stacy case was creating political problems, potentially
peolarizing groups, and resulting in a contentious situation which
could destroy the political ground work for the broad state
financing program discussed earlier. As a result, the legislature
decided that the matter of how Texas water rescurces were managed
and how facilities were operated needed detailed study. The Stacy
Reservoir conflict appeared to be the catalyst for this action.

As a result in 1985 a Water District and River Authority Study
Committee was authorized to determine if the powers of water
districts and authorities were too great and if changes in their
operations were needed. Members of the study committee were
appointed by the Governor, Lieutenant Governor, and Speaker of the
House. One issue was whether water organizations in Texas were
working together or operating independently. Alsc of concern was
whether conservation was being encouraged and sufficient attenticn
being given to environmental issues. The committee was to report
to the legislature before the 70th session in 1987 with its
recommendations including needed changes in state law. The LBJ
School of Public Affairs at The University of Texas at Austin was
contracted to help the committee in its work, a project which I
codirected.

THE WATER MANAGEMENT ISSUES

The Water District and River Authority Study Committee
worked for meore than a year prior to submitting its report to the
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70th Texas Legislature in December, 1986. It held numerous
hearings throughout the state and received testimony and input
from most of the major water districts and river authorities, as
well as interested citizens. The seven committee recommendations
are summarized as follows:

(1) water conservation is a critical part of the state
program and uniform regulations regarding conservation should be
adopted;

(2) projects should be implemented at the lowest practical
level of government (this reinforces the current Texas approach
where local entities operate the water facilities);

(3) all districts and authorities should be subject to
uniform rules and regulations by the state;

(4) regional coordinating mechanisms should be established
under a state agency to facilitate water resocurces planning and
cocrdination of programs and projects by local entities [note,
many judge this to be a key recommendation of the committee and it
relates to recommendation (6} below];

(5} the state should seek authority to impose minimum
criteria for regulation of ground water;

(6) a mechanism for continuing oversight of the districts
and authorities should be provided (this is judged to be a message
that, if coordination does not occur, the state will take firmer
action in the future); and

(7) procedures to make districts and authorities
accountable to the people of Texas should be established.

When changes in law were deemed necessary, the committee
prepared draft bills. The 70th Texas Legislature is in session at
the time of this writing, and six bills (S.B. 670 - S.B. 675) have
been introduced incorporating all of the committee
recommendations. Although the outcome will not be known for some
time, it is generally believed that the bills have a good chance
to pass.

LESSONS LEARNED

Texas has learned to give more attention to improved
management of its existing water supplies. It is apparent that
more benefit can accrue from existing water resources than many
have thought possible. The state had tended to look at its water
resources in isolated parts and not as a system to be managed for
maximum benefit.

Texas laws governing ground water and surface water are
different, and the state largely manages them independently with
separate institutions. River basins are frequently divided in
parts and each is managed in Isclation. Although this has not
created mzjor problems in the past because the limit of the
resources in terms of development had not been reached, that
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approach is no longer adequate.

The challenge facing Texas is to effectively incorporate the
many diverse facters in analyses of its water systems. The same
problem faces Illinoisans in regard to the Illincis River. There
will be differences of opinion and conflicts which must be
expeditiously and fairly resolved. Doing this poses a challenge
requiring cooperative research among water planners, hydraulic
engineers, hydrologists, environmentalists, sociologists,
economists, lawyers, and political scientists. It will not be
easy, but there is much to be gained.

Great strides have been made the last three decades in
improving operations models for physical systems of all types.
Large firms routinely use complex systems analysis approaches to
increase the efficiency of their business operations and reduce
costs. A state-of-the-art review of the approaches applied to
water reservoir operaticons and water management issues was
recently published (Yeh 1985). This analysis, citing 224
references, covers everything from linear programming to
simalation models and real-time operations., The data suggest that
although much has been accomplished, there are still gaps that
need attention, particularly in the area of real-time reservoir
operations. Three reascons are given for the reluctance of
reservoir operators to use optimization models in their day-to-day
operations. First, they have not been directly involved in the
formulation of the models and are not comfortable with them.
Second, published reports often deal with simplified versions and
not the real system, and they are sometimes poorly documented.
¥inally, of considerable importance are the institutional
constraints that impede user-researcher interaction.

More recently, another comprehensive review of the use of
systems analysis in water management was published (Rogers and
Fiering 1986). These writers state,

It i3 the authors' experience, supported by a survey of
agencies, practitioners, and literature, that there is
strong resistance to the use of systems analysis by many
government agencies involved in water management both in
developed and developing countries.

Water resources problems in the U.S. are becoming more
critical, and it is essential that the powerful systems analysis
tools be more widely adopted. We must assure that institutional
constraints do not impede pregress. Coordination ¢f operations
among the institutions operating in a basin is essential because
system analysis can benefit all parties.

An impecrtant question is whether social and environmental
objectives can be jincorporated into applications of systems
analysis. While the procedures are not as simple and
straightforward as are the more easily quantifiable factors, they
can be conaidered. Invariably, judgments must be made involving
authorities and interested parties {(Loucks 1986). Procedures to
equitably resclve conflicts are essential.

-18-



The potential merit of applying systems analysis methods to
Texas problems is illustrated in a preliminary analysis of the
water supply for the City of Houston performed by Daniel P. Sheer
(Sheer 1986). The possible joint operation of three lakes near
the city of Houston, Lake Conroe, Lake Livingston, and Lake
Houston, was analyzed. The annual yield of jointly operated
surface water reservoirs is 8.3 percent greater than the sum of
the independent safe yields. By including the safe average ground
water yield in the analysis, the total joint annval yield of
surface plus ground water is 18.7 percent greater than the
independent safe yields of these sources. These figures are
summarized in Table 2. Although the facilities necessary
for joint operation do not now exist, the cost of these facilities
would be much less than the cost of additional reservoirs. The
greatest constraint to achieving the potential increase in water
supply may be the several institutions involved.

TABLE 2. SAN JACINTO PROJECT ANALYSIS*

INDEPENDENT SAFE YIELD SUMMARY
Acre—feet per Year

Lake Houston 145,000
Lake Conrce 98,000
Lake Livingston 1,250,000
Surface Subtotal 1,533,000
Groundwater 337,000
Sum of Safe Yields 1,870,000

JOINT YIELD SUMMARY

Total Increase % Increase
Surface Yield (Houston,
Conxroe, Livingston) 1,660,000 127,000 B.3
Surface plus
Groundwater 2,220,000 350,000 18.7

Yield from New Storage approx. 1,000 ac ft/yr per
4,000 ac ft storage

Yield from Pumping 50-75% of pipe size for yields
Brazos to appreximately 200,000 ac ft/yr

*From work by Dan Sheer

The American Society of Civil Engineers is looking into the
problems of application of systems analysis, with special
attention to issues which have not had sufficient consideration.
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The opening plenary session of the annual conference of the Water
Rescurces Planning and Management Division of ASCE on March 16-16,
1987, was devoted to this topic. Numercus papers dealt with this
issue, including one session on incorporating social and
environmental objectives in water resources planning and
management .

CONSIDERATIONS FOR THE ILLINQIS RIVER SYSTEM

How does this apply to the topic of this conference which is
the Illincis River system? The Illinois River is both similar to
and different from any Texas river. A difference is that it is a
major transportation waterway and a possible means of drainage to
presently over-supplied Lake Michigan. It is similar toc Texas
rivers in that sedimentation and other nonpoint source pollution
are a major concern, making land-use policy on the watershed a
vital issue. The recreation potential and value for fish and
wildlife are matters of serious concern. Also, significant return
flow of treated municipal and industrial wastes from the urbanized
portions of the basin occurs on the Illinois River as in rivers in
Texas.

The Water District and River Authority Study Committee in
Texas concluded that highly centralized institutions to manage
water rescurces are not necessarily required. There is value in
local control as leng as it does not produce bottlenecks to
progress and needed decisions. However, close cooperation among
the local institutions (which are political entities) is essential
because river basins or ground water aquifers do not respect
political boundaries. 1In Texas, that cooperation has not always
been adequate, although agencies generally give lip service to it.
The awareness is building that the state must exhibit stronger
leadership and assure that meaningful cocperation occurs in the
future. One plan suggests that additional power over local
programs and plans be given to the state agencies, along with
establishment of an independent oversight committee, to provide
feedback to the legislature. 1In fact, it is not beyond
imagination that the sunset review process might also be used to
assure that the major river authorities and districts cocoperate.

A question to be asked is whether the institution
responsible for the management of water gquality and water supply
(quantity) should be the same. While there is no single answer to
this, our experience is that management of the two cannot be
separated. If the same agency does not handle both, the two
agencies must cleosely cooperate. Recent Texas experience when
only one state water agency existed (the TDWR) was that the agency
found itself concentrating on the supply aspects and not enocugh on
pursuing polluters and correcting the problem. At least that was
reportedly the view of the legislature when it divided the TDWR
functions into two separate agencies with the clear message being

given that pollution must have more attention. Either way will
work.,

My personal view is that the management of water resources
in the decades ahead will involve many considerations, and that it
is unlikely that a single agency can be sufficiently comprehensive
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to cover all aspects of the issue. If so, several agencies at
the state level will be involved, each having its own clientele to
assure that its interests are given a fair hearing. Numerous
local agencies likely will be involved, and, as in Texas, these
may be the operators of the water facilities.

It is not necessary or even desirable that there be a single
water agency to handle these matters. However, if operations are
to be improved and the systems made as efficient as possible, it
is essential that meaningful cooperation among the agency actors
in the water drama be assured. Texas has learned that lesson, and
the current 70th Legislature is considering the data supplied to
it by water experts. With modern computers, it is possible to
make the operations of large-scale, complex water systems more
effective to better serve all. This potential will not be
realized without the joint efforts of many parties, with each
making compromises as necessary to achieve the larger benefit for
all. This is the necessary fine tuning of river system management
which will be essential in the decades ahead.
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The Federal Perspective on Water Resources Management

Nancy C. Lopez

U.S. Department of the Interior
Washington, D.C.

INTRODUCTION

Citizens of the Illinois River Basin are probably much more familiar
with the water resources activities of the U.S. Army Corps of Engineers
and the Environmental Protection Agency (EPA) than they are with the U.S.
Department of the Interior (DOI). Before discussing Federal Perspectives,
[ want to report on some recent developments and activities at DOI which
I hope will interest you.

A major reorganization of the water resources bureaus of DOI occurred
in December 1983, At Christmas time that year, then Secretary William Clark
created the Office of the Assistant Secretary for Water and Science. This
new Assistant Secretariat brought together in one organizational unit the
three major water resources and scientific research bureaus of the DOI --
the U.S. Geological Survey (USGS), Bureau of Reclamation and Bureau of
Mines.

In March 1987, the Senate confirmed Mr. James Ziglar as the new
Assistant Secretary for Water and Science. Mr, Ziglar replaces the first
Assistant Secretary, Mr. Robert Broadbent who resigned in 1986 to return
home to Nevada.

Mr. Ziglar brings outstanding credentials and Teadership qualities to
DOI. He is a Tawyer and investment banker with significant water resources
experience. His experience as a financial banker js particulariy relevant
because his specialty is public finance. Mr. Ziglar's expertise will be
especially helpful in identifying innovative approaches for financing and
cost sharing water resources activities during his term as Assistant
Secretary.

I also want to mention two activities of DOI that are directly related
to water resources in the I[1linois Basin. The first is the National
Water Quality Assessment Program of the USGS. Congressman Sidney Yates,
from I11inois, is the chairman of the House Appropriations Subcommittee
on Interior and Related Agencies, and he has a personal interest in national
water quality issues. In 1986, through his leadership, the Congress directed
the USGS to initiate a National Water Quality Assessment (NAWQA}. The
objective of the program is threefold: 1) to define current water gquality
conditions on a nationwide basis, 2) to identify and describe changes in
water quality over time and 3) to characterize both natural and man-made
factors related to changes in water quality.
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Right now, the USGS is conducting seven pilot studies to develop and
test the NAWQA concept -- four surface water and three ground-water
studies located across the Nation from Washington State to the Delmarva
Peninsula.

One of the four surface water studies is the Upper I1linois River
Basin., The USGS chose the Upper I11inois as a pilot study basin for several
important reasons. It has complex water quality problems associated with
diverse land use including part of the Chicago metropolitan area and
major agricultural Tands. Equally important, it has a strong existing
water quality data base on which to build. But most important, the
I11inois Basin has an outstanding cadre of State and local water resources
experts wino can help shape the pilot study and contribute to its success.

The Upper I1linois and other pilot study results -- both technical and
institutional -- will provide the basis for evaluating whether or not the
NAWQA program should be expanded to a perennial, nationwide program
estimated to cost about $50 million dollars a year. We in DOI appreciate
the help of Iilinois water resource interests in conducting this pilot
effort, which is important to the entire Nation.

Also, DOI is studying the water levels of the Great Lakes. USGS is
working cooperatively with the State of I11inois Geological Survey to
reconstruct a prehistoric record of lake levels. 0Officials of tne USGS
testified on this issue before a congressional hearing March 31, 1987, in
Washington, D.C.

In summary, the preliminary findings indicate that over the last B86-year
period for which we have measured levels of the lakes, the Takes have been
lower than normal. Information developed by USGS and the State Survey
reveal that during a period going back approximately 2,000 years, Lake
Michigan has been as much as 5 feet higher than we are observing now.
Those of you from this area know the importance of that scientific finding
to the future of the Great Lakes region. My purpose in mentioning it is
to demonstrate the relevance of DOI activities to challenges facing you.

FEDERAL PERSPECTIVES

Having touched on some selected activities of DOI that involve water
issues in I1linois, I want to move to the primary subject of my speech --
Federal Perspectives on Water Resources Management. The perspectives will
be my personal observations and ideas on where we are going as a nation in
water resources. Five basic topics will be highlighted. They are: 1)
Federalism, 2) Cost-sharing and financing, 3) Innovative water management,
4) Integrated systems management, and 5) Cooperation and negotiation. 1In
discussing the five themes, I will be using three recently passed Federal
Taws to make some points. These three laws are P.L. 99-339, the Safe
Drinking Water Act Amendments (SDWAA) of 1986; P.L. 99-662, the Water
rResources Development Act of 1986, which has sometimes been called the
Corps Omnibus Bill although it is actually much broader than that; and
P.iL. 100-1, the Water Quality Act (WQA) of 1987. The WQA reauthorizes
and amends the Clean Water Act (CWA).
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Federalism

We are aware of the trend away from centralized government in Washington,

D.C., toward increased emphasis on State and Tocal authority and responsi-
bility or "federalism". Instead of dwelling on the obvious, I want to
cite two recent examples of the continuing commitment in the Congress to
federalism using the wellhead protection provisions of the SDWAA and the
nonpoint source provisions of the WQA.

The SDWAA estabiished a State program to protect public drinking water
wells from contamination detrimental to human health. Under the wellhead
program, States will define wellhead protection areas, identify potential
scurces of anthropogenic contamination to the wells and define a protection
program. The bill authorizes some Federal money to help initiate the
program -- $20 million per year in FY 1987 and 1988 and $35 million per
year from FY 1989 through FY 199]1. The Taw does not penalize States that
do not want to participate, except wellhead protection funds will not be
available to those States. Unlike some other environmental programs, EPA
is not mandated to conduct the wellhead protection program if a State
doesn't. The Congress intends a voluntary, flexible approach to wellhead
protection, In addition, Congress waived Federal sovereignty in favor of
State authority as part of the wellhead protection program. States can
regulate Federal lands and Federal activities to protect wellheads,
Needless to say, the DOI is interested in working with States as they
develop and implement wellhead protection programs. We need to assure
that existing DOI ground-water protection activities and national interests
are considered.

Turning to the second example of federalism in recent legislation, the
nonpoint source provisions of the CWA establiish a State nonpoint source
pollution program. Under the CWA, States are to assess their nonpoint
source pollution problems and develop a management program tailored to
address the problems they have. Under this Act, if a State chooses not
to perform an assessment, then EPA is to prepare it and report to Congress.
However, EPA is not authorized to develop and implement a management
program if the State doesn't prepare one or if EPA doesn't approve the
State proposal. The Congress established an innovative alternative for
these cases. A local public agency or organization can step in with
State approval and EPA technical assistance to prepare a nonpoint source
management program. Further, if EPA approves the local program, then the
alternative organization can be funded as if it were a State, Thus, the
fall back in the absence of State action is local government, not Uncle
Sam.

You may be wondering who pays and how much. Final answers to those
questions can't be provided just yet, but the WQA authorizes four new
sources of funding for nonpeoint source pollution programs. Over 4 years
$400 million is authorized in direct grant funds. For ground-water
nenpoint source programs, $7.5 million per year is authorized. In addition,
funds are set aside in the Construction Grants Program and in newly
authorized State revolving funds, which will be discussed Tater. Actual
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amounts of funding available for both wellhead protection and nonpoint
source will depend on future budget decisions made at both the national
and State levels.

In surmary then, these two examples demonstrate a continuing desire to
solve Tocal problems at the local level. The role of the Federal
Government is limited in both of these examples and States are in the
driver's seat -- where they should be.

Cost Sharing and Financing

There seem to be two groups of people in the country right now -- those
who want to check Federal spending, and those who want to spend Federal
checks! The first group has been most influential until just recently in
stopping new water project starts. The trend in water resources is to
shift more of the financial burden from Federal taxpayers to local bene-
ficiaries of the projects. This trend is reflected in the Omnibus Bill,

To demonstrate this peint, some quick highlights of cost-sharing
percentages for non-Federal project sponsors in the bill follow:

1. Inland Waterway Construction 50
2. Hydropower 100
3. Municipal and Industrial Supply 100
4, Agricultural Supply 35
5. Recreation 50
6. Flood Control petween 25-50

Other examples of this trend can be drawn from the Bureau of Reclama-
tion program of DOI. Regarding cost-sharing for irrigation projects, iocal
water users have always been required to pay back 100 percent of the costs
but, by law, no interest is charged. However, DOI recently has entered
into agreements which require users to help finance their projects. For
axample, the State of Wyoming is financing 39 percent, or $47 million, of
the costs for Buffalo Bill Dam. Ten entities are financing 31 percent,
or $349 million, of the costs of the Central Arizona Project's Plan 4
construction, Last, five entities have agreed to finance 39 percent, or
$202 million, for the Animas-La Plata Project in Colorado and New Mexico
(Starler and Maxey 1987). That's real money.

Within EPA, the new WQA phases out the Construction Grants Program for
waste water treatment and phases in State Revolving Funds (SRF). Federal
dollars are provided over a period of years to help capitalize the revolving
funds. No construction grants are authorized after 1990, but $8.4 billion
are authorized for SRF's between 1989 and 1994. States must match 20 percent
of the Federal contributions for SRF's. These trends in cost-sharing and
financing are very significant to those of you seeking solutions for the
problems of the I11inois Waterway. As part of the overall planning effort,
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you need to consider not only what needs to be done, but how you can help
pay for it. The Federal Government has not cut off all money for water
resources projects, but more cost-sharing and financing from State and Tocal
interests is essential, Competition for Federal dollars for water projects
is fierce, and local sponsors need to put their money where their project is.

Innovative Water Management

Innovation is ancther trend in contemporary water resources management,
01d approaches to long-standing problems Timit consideration of workable
solutions. A good example of innovation is the water supply system for
the Washington, D.C., metropolitan area. For three decades before 1982,
the Nation's Capitol faced the threat of severe water shortages during
droughts. But, in 1982, the jurisdictions involved agreed to a solution
to the problem which exemplifies not only innovation, but most of the
other themes we are considering today.

By making innovative use of their total existing water supply system
through institutional cooperation, the Washington metropolitan juris-
dictions increased their water yield by almost 30 percent. Also, they
did it without incurring major new capital costs. The innovative
approach they ultimately adopted saved between $200 million and $1
billion compared to other solutions that had been considered over the
years. This achievement is not a miracle; it is an example of how
common sense and cooperation can work,

A few facts will demonstrate the point (Sheer 1986). The Washington
area has three main sources of raw water. The Potomac River is available
to Maryland, Virginia, and the District of Columbia. The Patuxent River
serves the Maryland suburbs, and the Occoquan River flows through
Northern Virginia, These three basic sources of raw water are managed
by three major water suppliers in the region. The Washington Aqueduct
Division of the U.S. Army Corps of Engineers is responsible by Federal
law for water supply for D.C. The Washington Suburban Sanitary Commission
serves the Maryland suburbs, and the Fairfax County Water Authority serves
Northern Virginia. Within the existing infrastructure, the Corps operates
Bloomington Reservoir which is about 200 miles upstream from D.C. and
stores water for the city. The Corps also operates diversion and treat-
ment facilities. The States of Maryland and Virginia have & total of
three small water supply reservoirs within the metropolitan region --
two on the Patuxent in Maryland and one on the Occoquan in Virginia.

These system assets were operated independently during the drought in
the late seventies, and Bloomington Dam was still under construction.
However, the total yield of all four reservoirs in 1977 (after deducting
100 million gallons a day (mgd) for instream flow) was just over 500
mgd. Average demand during the drought of 1977 was between 450 and 470
mgd. Peak demand at the time exceeded the yield even counting thne
projected Bloomington contribution. The Corps predicted regional
shortages as large as 80 mgd by 1980. Faced with this severe threat,
necessity became the mother of innovation.

-26-




An independent regional organization, the Interstate Commission on the
Potomac River Basin (ICPRB), started looking at the problem from a
systems perspective without regard to historical institutional constraints.
Using the extensive data base that had been developed by the Corps and
others over the years, ICPRB realized that the total storage capacity of
the Tocal reservoirs was adequate to overcome the shortage in the Potomac
River. The Washington area would not be short of water if the jurisdictions
operated as one system. As you probably have already guessed, figuring
out the technical innovation was easy compared to breaking down the
institutional barriers blocking coordinated reservoir operations. That
took 5 years but, in 1982, all the jurisdictions involved signed the
agreements which implement the cooperative procedures.

Today, during normal conditions, the Washington metropolitan area takes
most of its water from the Potomac and saves the water in the local
reservoirs. During droughts, the jurisdictions operate jointly every day
using modern forecasting techniques. Uncertainties in the forecasting
capability and rest of the system are compensated using releases from a
small new regulation dam in the Maryland suburbs close to D.C. This
innovative approach improved the system yield enough to meet demands
through the year 2030, For more details on this case study, see the
article by Daniel Sheer in the 1985 National Water Summary published by
the USGS.

Integrated Systems Management

The Washington water supply story is a good example of how integrated
systems management can result in innovative solutions to local problems.
However, on a more fundamental level, the United States has come a long
way toward integrated water management. When the Clean Water Act first
passed in 1972, we focused on point sources of pollution in streams
primarily to protect fisheries and recreation. Now, 15 years later,
Federal laws on the books address surface and ground water, point and
nonpoint sources of pollution, streams, lakes, estuaries and atmospheric
aeposition. The goals have shifted primary emphasis from "fishable and
swimmable" to human health.

The suite of constituents we are concerned about has expanded drastically.

Just a decade ago we worried mostly about oxygen, nutrients, microorganisms
and sediments. Today, toxics are the major concern. Tens of thousands of
materials are potential environmental contaminants. The 1ist includes man-
made and natural constituents. Also, as more chemicals and processes are
developed each year, the potential problem gets bigger.

One of the lessons we seem to learn over and over is that we cannot remove

a piece of the puzzle from the environmental management game board and
address it effectively by itself. We have to consider interactions among
different parts of the environment. For example, we cannot ignore ground-
water impacts when we seek solutions to surface water or erosion problems.
Atmospheric sources of contaminants need to be considered as we address
both surface- and ground-water quality problems., C(Clean lakes, rivers,
streams, estuaries and aquifers will depend on our success in focusing on
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both point and nonpoint sources of pollution. To maintain adequate
supplies of high quality water for many different uses, we must face the
challenge of comprehensive and integrated resource management and protection.

Negotiation and Cooperation

Achieving environmental goals in a cost effective manner is going to
require the cooperation not only among scientists, the public and private
sectors, but also from each of us as affected citizens. Thus, the final
perspective is cooperation. A common thread among many of the successful
approaches to solving water resources (and other problems) in a cost
effective, innovative manner is cooperation among the affected parties.

The Washington metropolitan area water supply success story is the example

we have considered in some detail. We can cite other examplies all over

the Nation, but let me use one from DOI. MWe see this trend in some unexpected
areas. Indian water rights settlements are good examples. Traditionally,
Indian and non-Indian water users have fought through years of litigation

and animosity. Often, after decades of battling in the courts, none of the
parties really win. The Indians end up with perfected rights, but not "wet"

water. The non-Indians' long-term available supply is less certain. Recently,

these traditionally bitter rivals have started sitting down at the negotiation
table to cooperatively work through mutual probliems. They are not negotiating
because they are suddenly friends. They are negotiating because more advanta-
geous and cheaper settlements for the involved parties can be found at the
bargaining table.

CONCLUSION

This conference on the I1linois River is a positive step in reaching
innovative, collaborative solutions to the problems you face. It is
especially auspicious that leadership for this cooperative effort is at
the Tocal level. No one cares more about the [11inois River than those
of you attending this conference. Looking over the Tist of participants,
it is heartening to see all levels of government, private industry and
non-profit groups represented. The politicians, technical experts and
other citizens who are here to work together can develop and implement
innovative solutions. Together, you can solve the major problems of the
I11inois River.
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Introduction

Tne State of I[11inois offers a distinct geographic and economic advantage to
shippers due to jts lidwest location at the confluence of the Great Lakes and
the inland waterway system. Ocean-going vessels provide direct service to the
Port of Chicago from the Atlantic Ocean via the Great Lakes/St. Lawrence
Seaway system, and barges operating on the inland waterway system provide
service between IT1inois and 17 other Midwest and Southern states.

The purpose of this paper is to provide an overview of the importance of barge
shipping on the inland waterway system to the I17inois economy, the role of
the I11inois Department of Transportation (IDOT) in developing a water
transportation database for future planning and investment decision-making,

and to discuss the creation of and the powers, duties and development
activities of I11inois port districts,

Comparison of Freight Transport Modes

1. Barges On Inland Waterways

The typical barge operating on the inland waterway system measures 195
feet in length, 35 feet in width and is 12 feet high. On the I11inois
River, the size of tows is 1imited to 15 barges due to the size of the
locks. A single barge has a surface area of 6,825 square feet, and a tow
consisting of 15 barges covers 102,375 square feet of water surface. This
means that the pilot of the towboat is pushing a group of barges covering
nearly 2.4 acres of water surface. Another way to envision a tow of 15
barges, arranged in 5 tiers of 3 barges each, is to imagine a boat pushing
3 football fields down the river. This gives some idea of the skill of
the towboat operators in navigating up and down the inland waterways,
guiding the barges around bends in the river, into and out of Tocks and to
and from docks and mooring facilities. On the lower Mississippi River,
which is unconstrained by locks, tows can have 30 to 45 barges and more,
and a single tow can cover 5 to 7 acres of water surface.
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A typical barge carries a maximum Toad of 1,500 tons of cargo and has
about 69,000 cubic feet of cargo space. In contrast, the Cotiliion
Ballroom, in which this conference is being held here at the Pere
Marquette Hotel in Peoria, measures 100 feet Tong, 40 feet wide and 25
feet high, a total of 100,000 cubic feet of space. For this ballroom to
nold the same amount of grain or coal as one fully loaded barge, the cargo
would fi11 the room to a height of 17 feet.

If a tow of 15 barges operating on the IT1inois River is carrying a load
of corn, the maximum load totals 22,500 tons or 803,250 bushels of corn.
Were this corn to be stored in Peoria before being Toaded to barges, then
equivalent storage space amounting to 15 Cotillion Balirooms filled to 17
feet high, or 10.4 CotilTion Balirooms Toaded to the ceiling, would be
needed.

Raiiroad And Truck Capacity

What would be done if the grain being stored in Peoria in 10 Cotillion
Ballrooms had to be shipped immediately to New Orleans to meet an
ocean~going ship, but a large tow of 15 barges was not available? One
alternative mignt be to use railroad hopper cars. Such a rail car can
carry a maximum lToad of 100 tons. Thus, to transport the same amount of
grain as a single tow with 15 barges, a total of 225 rail cars would be
needed. This is the equivalent of 2-1/4 unit trains or 3 trains each with
75 cars.

Anotner alternative would be to load the grain into trucks. A large
traiier can carry about 25 tons, so 900 trucks would be needed to ship the
same amount of corn to New Orleans.

A tow of 15 barges and a towboat is about one-quarter of a mile long, and
it travels down the river relatively unnoticed by the general population.
However, if that Toad of corn had to be shipped by rail, the 225 cars,
locomotives and cabooses would reach a length of more than 3 miles, while
the 900 trucks, spaced 250 feet apart traveling down the highway, would
stretch over a distance of 50 miles. This indicates that a severe
capacity problem could occur for our transportation system if, all of a
sudden, there were no waterways to carry significant amounts of our
grain, coal and other bulk commodities.

Comparison of Shipping Rates

In 1985, about 14 million tons of grain were Toaded to barges in I1linois,
most of which was shipped to New Orleans for export. The extensive use of
barges for the shipments of grain from I11inois to export markets is
attributed to the strategic Tocation of I11inois relative to the inland
waterway system and to the cost savings from use of barge transportaton,

In 1985, the spot-market, non-contract rate on a shipment of corn by barge
from Peoria to New Orleans ranged from a Tow of 12 cents per bushel to a
high of 27 cents per bushel. In comparison, the rate to ship ail types of
grains by rail averaged around 26 cents per bushel, and, at the present
time, the rate would be about $1.19 per bushel to ship the grain by truck
to New Orleans.
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Fo]]pwing s an analysis of barge rates and rail rates in 1985 and current
truck rates, based upon non-contract, spot-market rates which are
generally higher than negotiated, contract rates.

2. Barge Rates

An 1D0T analysis of monthly spot-market barge rates, for the year
13985, indicates a range of between $4.33 per ton and $9.62 per ton
for grain shipped from Peoria tc Mew Orleans. These spot-market
rates were derived from barge trades negotiated tihroughout the year

at the St. Louis Merchants Exchange.

The Herchants Exchange conducts daily barge trading sessions, where
snippers in need of barge transport services make "bids" on the rate
they are willing to pay and barge lines make "offers® on the rates
they will charge for service on particular waterways. Most trading

involves shipments of grain to New Orleans.

When there s agreement

petween the price a barge Tine will charge and what a shipper is
wiliing to pay, a barge or a number of barges are "traded",

Tne bid and offer prices are expressed in percentage terms, based on
tariffs on grain snipments that had been filed by barge lines with
the Interstate Commerce Comnission until 1975. At that time, barge
rates on most bulk commodities were deregulated, and barge lines were
free to negotiate contract rates with shippers. However, the former
tariff rates continue to serve as a pricing standard for the barge

industry.

The rates for the shipment of grain to New Orleans are highest during
tne fall and early winter months following the harvest and are at

their Towest during the summer months.

Following is an approximation

of average percent-of-tariff trades on barge shipments from the
IT1inois River to New Orleans in 1985, arranged at the St. Louis
derchants Exchange.
at which the barge would have traded for delivery to Peoria for

loading and transport to New Orleans.

ontn

January
February
March
April
May

June
July
August
September
October
November
December

Barge Rate
{In Percent of 1975 Tariff}

155%
140
120
100
90
100
100
100
120
200
200
195
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Most of the barges traded at the Merchants Exchange for shipment of grain from

the I11inois River involve shipments of corn. A bushel of corn weighs about
56 pounds, and there are about 35.7 bushels per ton. Using these conversion
factors, the spot-market barge rate for shipments of corn to New Orleans in
1985 would have ranged from a Tow of 12 cents per bushel to a high of 27 cents
per bushnel.

b. Rail Rates

A study completed early this year by the General Accounting Qffice
{GAO), entitled "Grain Shipments, Agriculture Can Reduce Costs By
Increased Use of Negotiated Rail Rates," analyzed railroad rates paid
by the U.S. Department of Agriculture (USDA} in 1985 on shipments of
government grain. The GAO found that USDA shipped 215.5 million
bushels of grain {about 6.25 million tons), most from iniand points
to coastal ports, at a cost of $55.5 milljon, an average of 25.75
cents per bushel. The study reported that only 21 percent of the
grain was shipped under negotiated rates; 79 percent was shipped at
published tariff rates. In contrast, the study found that large
grain companies, such as Cargiil and Bunge, shippad up to 95 percent
of their export grain under negotiated rail rates.

c. Truck Rates

The highway distance from Peoria to New Orleans is about 850 miles,
At the present time, a grain shipper would be charged a rate of about
$1.25 per truck-miie, for a total charge of $1,062,50 per truck., For
a maximum Joad of 50,000 pounds or 25 tons of grain in a semi-tractor
traijer, the rate would be $42.50 per ton or $1.19 per bushel,

Inland Waterways In Iliinois

L]

Miles of Inland Waterways

[11inois has 1,116 miles of inland waterways, which represents abcut 14%
of the nation's total of 7,000 miles of inland waterways with a depth of 9
to 12 feet. The Mississippi River forms the western border of the State
for a distance of 581 miles, the Ohio River forms the scuthern border for
134 miles, and the I11inois Waterway, which includes the I11ino¥s River
and waterways in the Chicago area, bisects the state with 365 miles of
waterway and provides the water 1ink between the Great Lakes and the
inland waterway system. In addition to these more well-known waterways,
the Kaskaskia River in southwestern I11inois is navigable for a distance
of 36 miles from the Mississippi River.

Locks and Dams

The entire Tength of the Ohio River from Pittsburgh to its confluence with
the Mississippi River, the 111inois Waterway and the Mississippi River
north of St. Louis are regulated by a series of Tocks and dams. The dams
serve to maintain the depth of the water in the segment of the waterway
behind the dams, and the locks form a passage through the dams to allow
barges to be raised or Towered from one Tevel to the next.
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While the locks and dams are responsible for creating the pools that allow
for commercial navigation, the Tocks can cause bottlenecks that delay
barge operations. Only the Mississippi River, from Locks 27 at Granite
City soutn to the Gulf of #exico, is unconstrained by locks and dams.

Role of IDOT

Tne I119nois Department of Transportation has taken an active role in
development of a coordinated inter-modal freight transportation system serving
the needs of manufacturing companies, farmers, mining operations, commercial
enterprizes and other users of railroad, truck and waterway shipping. This
section of the paper discusses several of IDOT's responsibilities in
furthering tnhe development of the inland waterway transportation system
serving 11i%nois shippers. These include the preparation of a directory that
1ists and describes each of the 344 water terminals in the state, tne
development of an historic database on water transportation in I11inois and
the development of forecasts of future commodity shipments to and from
IT1inois on the inland waterway system. The next section of the paper

discusses IDOT's assistance to I11inois port districts in tneir development
activities.

1. Directory of Water Terminals

The initial step in the development of a database on water transportation
involved an inventory of existing terminals. A terminal is defined as a
cargo nandling facility which may include a dock, transfer equipment,
storage area, landside access and other related cargo facilities. As of
1982, when I1DOT completed a survey of the waterway terminals, there were
344 terminals in operation on the waterway system in I11inois. Of this
total, 317 terminals mainly handie barge traffic on the inland waterway
system while 27 terminals handle overseas and Great Lakes vessels.

The results of the IDOT survey were published in the Directory of Lake and
fiiver Terminals in I11inois. For each of the terminals, the Directory
includes such information as the terminal name, location, telephone,
owners, contact person, tons of commodities handled, vessel
loading/unloading capacity, storage capacity and railroad and/or truck
access. The purpose of the Directory s to assist shippers in contacting
teriinals for the shipment of cargoes to and from IT11inois,

An analysis of the waterway terminals in I11inois indicates that 87 of the
terminals or 25 percent handle grain, 58 terminals or 17 percent handle
petroleum products, 41 terminals or 12 percent handle sand and gravel, and
39 terminals or 11 percent handle coal. Most of the water terminal
facilities are inter-modal transfer operations where bulk cargoes are
transferred between Tandside modes and barges or deep-draft ocean-going
snips and Great Lakes vessels. Analysis of inland access modes to 271 of
the water terminals indicates that 47 percent have railroad and highway

ac%ess, 38 percent have highway access only, 15 percent have rail access
only.

0f a total of 102 counties in the State of I11inois, 43 counties are
Tocated on commercially navigable waterways, and 37 of these counties have
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one or more water terminals. Outside of Cook County, in which there are
111 terminals or nearly one-third the State's total, the Peoria-Tazewell
County border formed by the I113nois River has the largest concentration
of terminal facilities on the inland waterway system in the State. A
total of 35 terminal facilities are Tocated in the two counties, 18 in
Tazewell and 17 in Peoria. Other major concentrations of river terminais
are found in Will County with 25 terminals; LaSalle County, 24; and on the
Mississippi River, in Madison County with 19 terminals and St. Clair
County with 13,

The Directory is presently being updated by IDOT and should be ready for
public distribution by September.

Historic Database on Water Transportation

Recently, IDOT pubiished a report entitled I11inois Waterborne
Transportation Database, 1970-1983. The report contains 55 tables that
ndicate the commodities and tonnages of waterborne shipments to and from
the State of I11inois during the 14-year period, and, in addition,
includes tables on historic shipments for ports and waterways throughout
the United States. For many types of shipping data, 1983 was the most
recent year for which tonnage statistics were available as of the date the
report was published.

The tables on the following two pages are from the Database report. The
first table compares annual barge shipments to and from I11linois to total
U.S. barge shipments during the years 1970 to 1983, Overall, barge
shipments to and from I11inois increased from 70.3 million tons (2,000
pounds) in 1970 to a peak of 90.7 miliion tons in 1975, reached a second
peak of 89.4 million tons in 1980, but fell to 81.6 million tons in 1983.
1t s observed that 117inois barge shipments each year have maintained a
fairly constant percentage of total U.S. barge traffic, averaging between
14 percent and 16 percent of the annual U.S. total.

While I119nois shipments peaked in the mid-1970's and have since declined,
U.S. barge shipments reached a peak in the late-1970's, For U.S. barge
shipments, the traffic peak was reached in 1979/1980 following years of
rapid growth in U.S. grain exports, in which most of the grain moved by
barge from the Midwest states to the Gulf ports where it was Toaded to
ocean vessels. However, shipments of grain by barge declined sharply
following imposition of the embargo on grain sales to the USSR, the growth
in exports from other world grain producing countries and rising Tevels of
grain production in developing countries that had previously been highly
ependent upon foreign sources to sustain their populations.

The second table indicates annual barge shipments by commodity groups to
and from the State of [1linois during the years 1970 to 1983. The
two-digit "group" numoers along the left margin correspond to the
following commodity groups:

-35-



ILLINOIS INLAND WATERWAY BARGE SHIPMENTS
AS A PERCENT OF

TOTAL U.S. BARGE SHIPMENTS ON INLAND AND INTRACOASTAL WATERWAYS
Calendar Years 1970-1983
(Thousands of Tons)

Year I1linois u.S. %lg;nﬂfg.
1970 70,297.0 511,602.4 13.7
1971 69,599.4 521,997.1 13.3
1972 82,971.4 558,658.0 14.9
1973 81,123.5 559,474.9 14.5
1974 85,208.4 556,830.3 15.3
1975 90,675.1 542,326.4 16.7
1976 89,997.6 564,966.0 15.9
1977 84,811.7 567,847.9 14.9
1978 78,753.3 581,602.0 13.5
1979 78,918.7 583,967.0 13.5
1980 89,447.6 583,331.9 15.3
1981 80,200.7 573,516.5 14.0
1982 79,267.2 538,140.3 14.7
1983 81,572.2 530,383.8 15.4
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Group 1970

01 9,959.5
09 2.0
10 225.4
11 22,361.5
13 19.7
14 12,215.9
20 1,503.2
22 0.0
24 53.4
26 54 .4
28 3,869.2
29 16,291.4
30 0.2
31 0.0
32 1,410.3
33 1,437.8
34 39.0
35 55.4
36 0.5
37 50.4
38 0.0
39 0.3
40 416.1
41 337.4
Total 70,287.0
Group 1977

01 18,889.9
09 0.5
10 230.3
1N 24,058.5
13 174.2
14 11,218.7
20 3,162.0
22 0.0
24 110.7
26 29.0
28 4,831.1
29 16,096.4
30 0.0
31 0.0
32 1,653.6
33 2,157.0
34 41.2
35 46.6
36 2.0
37 15.5
38 0.0
39 0.0
40 1,865.6
41 228.9

Total 84,811.7

TOTAL ILLINOIS BARGE SHIPMENTS BY COMMODITY GROUP
Calendar Years 1970-1983

1971

10,229.2
457.6
102 .4

19,212.4

0.0
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1,549.0
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1974 1975 1976
12,674,3 16,731.7 19,386.4
0.1 0.3 237.3
138.4 157.0 179.7
24,639.9 28,122.4 23,402.7
448.1 98,0 287.9
12,439.5 12,246.8 11,222.5
1,908.7 1,995.6  3,373.3
0.0 0.0 0.0
79.4 66.1 114.5
39.8 69.9 32.8
4,362,9  4,405.4  4,947.2
16,690.3 15,784.6 16,352.0
0.0 0.0 0.0
0.0 0.0 0.0
1,235.0  1,091.1  1,539.0
2,656.8  1,955.4  2,252.0
35.8 30.2 31.9
9.2 18.1 18.8
0.8 2.3 4,2
10.8 1.1 11.5
0.3 0.0 0.0
0.0 0.0 0.0
7,809.4  7,715.6  4,368.8
28.9 173.5  2,235.1
85,208.4 90,675.1 89,997,6
1981 1982 1983
19,715.8 23,283.9  21,898.6
0.3 C.1 1.3
73.4 69.5 50.2
25,787.8 19,585.2  21,007.2
375.6  1,046.6  2,086.7
8,566.1  9,924.1  9,8]1.5
4,876.5  5,593.0  6,622.8
0.0 0.0 0.4
43.0 29.7 32.0
23.6 35.8 35.4
4,165.9  3,664.8  4,550.9
11,652.4 11,996.2 11,453.9
0.0 0.0 0.0
0.0 0.0 0.0
1,402.9  1,479.2  1,531.3
1,017.5 628.7 843.7
19.4 28.5 12.1
10.6 4.5 18.3
0.0 1.1 0.0
0.1 1.2 0.0
0.0 0.0 0.0
0.0 0.0 0.0
2,468.0  1,662.8  1,022.3
1.8 232.3 593.6
80,200.7 79,267.2 81,572.2



01 - Agricultural Products 29 - Petroleum and Coal Products

09 - Fish Products 32 - Stone, Clay, Glass and Concrete
Products

10 - Metalliic Ores 33 - Primary Metal Products

11 - Coal 34 - Fabricated Metal Products

13 - Crude Petroleum 35 - Machinery (Except Electrical)

14 - Sand and Gravel 36 - Electrical Machinery and Equipment

20 - Food Products 37 - Transportation Equipment

24 - Lumber and Wood 40 - Waste and Scrap

26 - Pulp, Paper and Allied 41 - Special Items, Mainly Waterway
Products Improvement Materials

28

Chemicals and Fertilizer

Tne table indicates that a sharp increase in barge shipments of grain

(group Q1) from I11inois in the years 1970 to 1976, with further smaller
increases to 1982, was offset by a decline in barge shipments of coal

{group 11) and petroleum products (group 29). Grain shipments increased from
10.0 mill4on tons in 1970, to 19.4 million tons 4n 1976, and then to 23.3
mitlion tons in 1982 and fell to 21.9 milljon tons in 1983. Despite this
overall 54 percent increase in grain shipments, coal shipments by barge fell
from a peak of 28.71 million tons in 1975 to 21.0 million tons in 1983 and
petroleum products fell from a peak of 16.7 million tons in 1974 to 11.5
million tons. Combined, these two commodities fell by 12.3 miilion tons from
their peak years in the mid-1970's to 1983.

Tne decline in coal snipments by barge to and from I111inois is primarily
attributed to a shift by utilities from the use of high sulphur coal mined in
tne I11inois basin to low sulfur western coal, which changed the delivery
system from barges to railroads. The decline in barge shipments of petroleum
products is the result of reduced refining capacity in I11inois and increased
shipments of refined products by railroad and truck.

As the next step in development of a comprehensive database on water
transportation, IDOT is presently developing a series of projections of future
snipments on the inland waterway system. Tne methodology being used to
develop barge forecasts will involve three major steps: 1) Identification of
international, national and state production and consumption factors that will
affect the need for water transport of coal, grain, fertilizer, petroleum
products, sand and gravel and other commodities shipped by the river system;
2) Development of commodity forecasts specific to I[11inois for those major
commodity groups handled on the inland waterway system; and 3) Development of
barge tonnage forecasts to and from the state for major commodities. When
completed, the database will assist the state, port districts and the maritime
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industry in planning for needed port facilities and will provide an immediate
source of comprehensive, timely and readily accesible data for investment

decision-making and for responding to short-term economic development
opportunities.

Role of I11inois Port Districts

Some interest has been indicated by local communities and government agencies
in the Peoria area in the creation of a port district. This section of the
paper presents an overview of the organization and activities of existing port
districts in ITlinois.

1. Duties of Port Districts

A port district is a public body created by an act of the I11inois General
Assembly to engage in the planning, development, operation, and promotion
of water ports, marinas and other facilities., Acting in accordance with
designated powers and duties, a port district can engate in activities to
attract industrial, commercial and recreational developments, thereby

gunctioning to enhance the economy of the area encompassed by the port
istrict.

2. Creation of Port Districts

Since 1351, the I17inois General Assembly has created 13 port districts,
of which 11 are located on commercially navigable waterways. The figure
on the following page indicates the locations of the 13 port districts.
The two port districts located on the Wabash River, which is not navigable
by barges, are inactive, A1l 11 of the port districts located on
navigable waterways are empowered to develgp water port facilities, and 9
port districts have the authority to develop airport facilities.

3. Governing Boards

fach port district is governed by a board which is responsible for the
conduct of the duties and powers granted to the port district in the
enabiing iegislation. The number of board members ranges from 3 to 23
persons, all of whom are required to be residents of the area encompassed
within the legal borders of the port district.

The enapbiing legislation for each port district designates who is
responsible for the selection of board members. In 3 port districts, the
Governor has sole responsibiiity for the selection of board members, and
in the remaining 8 port districts the responsibility is shared by the
Governor with either or both municipalities and county boards. Board
members are appointed for terms of 3 years in eight of the port districts,
5 years in one port district and 6 years in two port districts.

4, State Funding of Port District Projects

Aithough the State of I11inois does not have a port project development
budget, a total of $28.8 million has been appropriated for individual port
district projects by the General Assembly from the Capital Development
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Bend Fund and from the Build IT1inois Program. The State has funded six
port district projects, including $1.8 milifon to the Shawneetown Regional
Port District for construction of a coal terminal, $2.75 million to the
Tri-City Regional Port District for construction of a grain and dry bulk
terminal, $15 miilion to the I11inois International (Chicago) Port
District for construction of a general cargo terminal for ocean shipments,
$8 miliion to the Waukegan Port District for construction of a new marina,
$750,000 to the Joliet Port District to purchase an airport, and $500,000
to renhanilitate rail tracks in the IT1inois International Port District.

Port District Capital Development Plan

1D0T prepares a five-year I11inois Port District Capital Development Plan
for the purpose of consolidating the short-range development plans of the
I1T1inois port districts, which provides the State with a tool to budget
for the investment of State funds in needed public port facilities. The
Plan uses three major categories of port project investments: terminal
improvement, terminal expansion and new terminal construction., These
investment categories provide a mechanism to allocate available financial
resgurces to a number of projects that are competing for public funds.

Tne most recent Capital Development Plan, for fiscal years 1985 to 1989,
identifies total proposed expenditures of $41.6 milifon by port districts
including $2.1 million to improve existing terminals, $11.9 million to
expand existing terminals and $27.6 miilion to construct new terminals.
Tne Plan is updated and revised every other year to reflect port district
accomplishments, shifts in the economy that may cause changes in commodity
demand, availability of pubiic monies to undertake capital projects, and
other factors that may impact upon port district development.

Port District Assistance to Private Industry

During the years 1955 to 1981, IT19nois port districts issued $92,500,000
in revenue bonds for the construction of terminals which are used or
operated by private companies. Of this total, $60 miliion in bonds were
issued for facilities in which the private company will retain ownership,
while $38.3 million in bonds was spent on public use terminals which wiil
be operated by private companies. Several of the major companies involved
in tnese cooperative ventures with I119nois port districts include E.I,
duPont, C.F. Industries, Conti-Carriers & Terminals, Apex 0il1, Triple T,
Houston Natural Gas, Dow Cnemical and Associated Electric Cooperative,
Tnis example of tne financial cooperation between public port districts
and the private sector demonstrates the benefits to be derived from
cooperation in the interests of the shippers in the State of Illinois.
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ILLINOIS WATERWAY SYSTEM
TODAY AND TOMORROW

Paul D. Sovke
Chief, Economic & Social Analysis Branch
U.S. Army Corps cf Engineers
Rock Island, Illinois

The Illinois River has a history of navigation
dating back to 1803. The construction of locks and dars
began in 1871 and continued until the system, as we
know it today, was completed in 1939.

The Illinois Waterway has been in operation for
over 30 years. It consists of 345 miles of channel and 7
locks and dams. All of the locks are 110 X 600 feet.
Peoria and LaGrange have two of the four remaining
wicket dams in the United States.

(The total tonnage on the waterway has increased at
an annual rate of 6 percent since 1940 and 3 percent
annually during the past 10 years. 1986 was a record
year with total tons exceeding 59 million.) Although
tonnage at LaGrange has declined somewhat uring the
past few years due to the reduction in grain export,
Intradistrict tonnage has continued to increase. This is
due primarily to ccal shipments from Havanna and the
transport of sand and gravel in the Chicagec area.

The TIllinois' physical features vary consid=rably
from upper to lower. The upper reach from Lockport to
Starved Rock has a narrow channel and a relatively steep
slope. The drop between Lockport and Starved Rock is 2.3
feet per mile. From Starved Rock to the mouth of the
Illinois, the <channel is wider and much flatter. The
drop from Starved Rock to LaGrange is only about 1.6
inches per mile. These physical features impact tow
traffic. The upper reaches have smaller tows than the
lower reaches, although this is not always due only to
channel constraints.

I mentioned the wicket dams at the Peoria and
LaGrange Locks. These wickets are made of large timbers
that lay on the bottom of the river when flows are great
enough to provide for a 9-foot channel. When the flows
get low, the wickets are raised to create a dam (see
illustration). These wickets allow tows to by-pass the
locks almost 50 percent of the time. Even though they
are costly to maintain, they create significant
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efficiencies in transportation costs. In 1986 the
wickets at Peoria were down 60 percent of the time. This
allowed over 2,000 tows to pass by the lock saving a
total of more than 2,700 hours in processing time. The
rehabilitation of the two locks will replace some of the
wickets with a gate that will allow better control of
the pool and allow ice to pass. This will relieve a
dangerous c¢ondition when wickets must be lowered in the
winter. Several times, boats have been upset and workers
forced into the water when ice upstream has broken loose
as the wickets were being raised or lowered. The gates
will help to avoid this extremely dangerous situation.

At Marseilles, the lock is about 2 miles downstream

from the dam. The canal between the two is only 200 feet
wide. This is too narrow to allow the passing of tows,
so one must wait while another is in transit on the
canal. About 65 percent of all tows encounter delays at
Marseilles with an average delay of cover 2 hours. These
delays will continue to increase in the future. Any
solution to this problem will regquire not only
efficiency studies, but environmental studies as well.

Above Lockport, the Sanitary and Ship Canal
serves as the navigation channel. This canal is very
narrow and it is congested in many places. Last improved
80 years age, the canal was not designed for the type of
equipment that uses it today. The Metropolitan Sanitary
District of Greater Chicago built and maintained the
canal until 1984. Congress then transferred maintenance
responsibility to the Corps of Engineers for navigation
purposes.

Dredging on the Illincis is not a major problem.
The average dredging is 169,000 cubic yards annually.
The major problem area is at the mouth of the Mackinaw
River. This area accounts for 25 percent of the average
volume. Although small in ‘wglume, the location of
disposal sites is a sensitive environmental problem that
requires resolution.

Although each succeeding year was not always
greater than the next, tonnage on the river showed a
consistent upward trend until 1975, For the next four
years, the tonnage decreased from 41 to 36 million tons
annually. However, as the general economy improved, the
commodities moved on the river increased back to 41
million tons in 1980 and shot up to 56 million tons in
1981. That remained the record year as tonnage bounced
between 50 and 55 million tons through 1985. Then last
yvear it bounced up to 59 million tons. In spite of the
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cycles of the past 10 years, the long-term trend is
definitely upward (see chart).

The previous paper, by Norman Wolfe, presented
detailed information on each commodity. It is obvious
that there is a wide diversity on the 1Illinois River.
Coal, grain, petroleum, and sand and gravel have been
the principal commodities. More recently chemicals and
iron and steel products have grown to become of equal
importance. The diversity on the waterway is also
obvious by the way the commodities are distributed.
Grain is the primary commodity downstream of Starved
Rock, while miscellaneous products are important
upstream. (see chart) These miscellaneous commodities
consist of a wide variety of products, but are primarily

iron, steel, mineral, and chemicals. The following table -

shows a distribution of these miscellaneous commodities
at Marseilles.

Chemicals 45%

Metallic ores & Products 29%

Non-Metallic Minerals 14%
Stone, Cement, Etc. 10%
Other 4%

As the Illinois economy continues to improve and
diversify, the types and quantities of materials are
expected teo continue to increase.

Future traffic on the waterway will he limited by
several constraints: the major one is the narrow canal
at Marseilles. The existing delays which now average 2
hours per tow will continue to increase. The LaGrange
Lock has the greatest traffic, however, since the
wickets are down a large percent of the time average
delays are not excessive. There is a possibility though
that, if we have some very dry yvears, this lock could
then be a major constraint. Past studies have identified
major constraints at the locks as early as 1990. This
can be extended to the year 2000 by use of non-
structural measures. However, in order to handle traffic
after that, decisions will have to be made on either
restricting traffic or building new locks.

These potential problems require a great deal of
study. First, better information needs to be developed
on the real capacity of the system. Studies are alsc
required to determine the needs of the system. What is
the future demand and how can it best he met? With this
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information, we <can then determine when and where
problems will develop and make plans to solwve them.

There is also a need to obtain better environmental
data. as future traffic makes more demands on the
system, we must have a better understanding of the
impacts. Commercial navigation is important to Illinois,
but so is the natural environment of the riwver.

Several studies are now beginning or underway that
have the potential to provide some answers. The first of
these 1is the Rehabilitatior effort and its related
environmental document. That should result in a better
understanding of the existing conditions and provide
short-term answers to some problems.

The Environmental Management Program is looking at
a number of river related issues; including habitat
rehabilitation and enhancement, a long-term resource
monitoring program, a computerized inventory and
analysis system, a traffic monitoring program and
program of recreation projects. An Inland Waterways
Review will wupdate the data in +the 1982 National
Waterways Study to determine if any changes are regquired
in its recommendations. Finally, the states of Illinois,
Icwa, Wisconsin, Missouri, and Minnesota have a study of
commercial navigation efficiencies underwav. Although
this study is .on the Mississippl River some c¢f the
findings may be transferable tc the Illinois.

I believe that all c¢f these studies indicate the
river is very important and many pecple and
crganizations are concerned that it continue to be
preserved as an important rescurce.

PL 99-662, which was passed in Octocber, will have a
significant lecng-term impact on the navigation system.
It <created a Waterway User's Board composed ocf 11
shippers and users which will make recommendations
regarding censtruction and rehabilitation priorities and
spending levels for features and componen:cs o¢f inland
waterways and harbors.

The law also authorized the Upper Mississippri River
Management Act of 1986. Its purpose is to assure the
coordinited development and enhancement of the Upper
Mississippi River System of which the Illinois River is
a part. It authorized a total of $191,415,000 over a
ten-year pericd to plan, construct and evaluate measures
for fish and wildlife habitat, implement a long-term
resource monitoring program, implement a computerized
inventory and analysis system, implement a program of
recreational projects, and conduct an assessment of
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economic benefits generated by recreational activities.
It also adopted the remaining recommendations of the
Master Plan. The law amended the fuel tax to be
increased from 10 cents to 20 cents in steps to 1995.
These funds will be put into a trust fund to be used for
capital improvements.

The ongoing and future studies will concentrate on
defining the capacity of the navigation system; not only
as it relates to navigation, but to the ecology as well.
One of the important issues here is to define what
capacity means. There are at least nine definitions that
have been published.

There are minor modifications which can be done to

more efficiently move traffic through the lock. There .

are also things that the towing industry can do to be
more efficient. It is important to analyze these various
measures 1in order to predict when the capacity of the
various locks will be reached. It is also important to
evaluate the impacts of this future traffic. Both the
economic and natural environment are affected by what
happens on the river. We cannot afford to simply sit
back and try to sclve problems as they occur. We need to
plan for the future.

In summary, the Illinois River is important to this
state and it 1is important as a national resource as
well. We need to maintain commercial navigation on the
river as a major economic resource and we need to
maintain the river as a major environmental resource. We
do not view this as an impossible task. It will,
however, require considerable effort in doing further
studies and in planning. Through the efforts of all
concerned, we can plan for the future of the . Illincis
River and assure its use as a balanced resource into the
21lst century.
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BARGE FLEETING IN IOWA -
AN INTERGOVERNMENTAL EXPERIENCE

DON McMULLEN/CHRIS BUCKLEITNER
East Central Intergovernmental Association and the
Pubuque Metropolitan Area Transportation Study

INTRODUCTION

Inland waterways provide bulk-breek functions for greater
efficiency in transportation. A standard fifteen barge tow on the
upper Mississippl carries the equivalent of nine hundred semi-
truckload of grain. Other benefits translate into jobs and the
development of other sectors of the regional transportation
network. For example, trucking services benefit from being able to
backhaul cecal, or other commodities once they deliver corn to the
river. Between three terminal operators and two harbor service

operators there are 120 jobs tied directly to the loading and
shipping of commodities aboard barges.

The two major grain shippers in Dubuque shipped 2.4 million
tons of corn and soybeans in 1983, which represented 3.16% of the
total U.S. grain export for that year. We realize that market
conditions could return to that level. Dubuque grain shipments
that year were 8.4% of total Iowa grain production, and this was
the year that brought the issue of barge fleeting to the fore.

The harbor service operators called for more fleeting space,
and other waterway interest groups opposed the designaticn of
almost all potential fleeting as such because aspects of fleeting
that detracted from their interests. This set the stage for the
formation of an intergovermnental ad-hoc fleeting committee in
August, 1985,

ISSUES AND INTERESTS IN FLEETING

Local economic interests in barge fleeting are job creation
and retention, the development of intermodal systems, and support
of ancillary activities such as processing, grading and storage
that add value to the commodities handled.

The negative aspects of fleeting occur within and outside the
industry. BExternal problems can be related to the potential
negative environmental impacts of fleeting activity. These include
degradation of fish and wildlife habitat and the aesthetic
considerations of natural river settings considered important for
tourism and recreational waterway users. Fleeting and commercial
navigation in general also compete with recreational users,
representing potential safety problems. Although the pros and cons
of fleeting are not limited to these areas, these are the problems
associated with fleeting in the Dubuque tri-state area.

Problems within the industry itself are not the result of any
individuals or corporate philoscphies. They are related to the
external problems described because fleeting sites must be near
terminals for efficient operation, and site locations and
capacities are limited physically by channel width, depth and
operational safety. In the Dubuque experience, competing companies
provide a high quality harbor service. Unfortunately, they must
also compete for a limited number of closely regulated fleeting
spaces. -50-



In 1983, with a shortage of fleeting space impeding the
Dubuque transshipment process, the City of Dubuque initiated the
organization of an ad hoc committee to study the problem. The
overall goal of the committee was to promote Dubuque as an
efficient transshipment point.

It is important to note that there are public agencies, on
different levels of government and with different regulatory
responsibilities, that are involved in commercial navigation. To
sort out the advantages and drawbacks of respective fleeting sites
near Dubuque these organizations, such as the U.S. Fish and
Wildlife Service, state departments of conservation and the Corps
of Engineers were asked to participate or monitor the activities of
the comrittee. The question at this poinl was one of practicality.
Who or which organization had the political representation and
staff resources to energize and maintain the activities of such an
issue—oriented committee.

THE DUBUQUE METROPOLITAN AREA TRANSPORTATION STUDY (DMATS)

The Dubuque urbanized area, 1980 population 79,000,
participates in federal transportation planning known as the 3-C’
process. This stands for continuing, coordinated and comprehensive
planning under the auspices of a locally organized and staffed
Metropolitan Planning Organization (MPQO). In Dubuque the MPO
function is directly under the East Central I[ntergovernmental
Association, which is a five-county umbrella organization for
provision of planning and management services to local governments.
The D-M-A-T-S-performs the MPO function and operates with a policy
committee, comprised of elected officials from governments in the
urbanized area, a technical committee, which reviews the planning
staff activities and monitors local planning needs, and a citizens
advisory committee which provides input from interested citizens.

It is this organization, which is based on the active
participation of local units of government that was given the task
of finding solutions to the fleeting shortage.

The Ad-hoc Fleeting Committee

An ad-hoc committee was formed that eventually had 31 members.
About 17-20 members were active in the committee and the others
were kept informed through mailings of meeting proceedings. The
committee was authorized by the DMATS policy committee and
functioned acceording to the by-laws of the DMATS organization.

The committee was given six months to establish short and long
range plans for barge fleeting with the overall goal of maximizing
the advantages of the navigable waterway in the Dubugque
Metreopolitan area. Proceedings of the fleeting committee were
reported to the technical committee. Position statements and
policy initiatives were reviewed for approval by the policy
committee.
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Objectives for the ad-hoc committee were as follows:
"BARGE FLEETING COMMITTEE"
1. To establish the short and long term needs of barge fleeting.

2. To determine the economic aspects of barge fleeting, i.e.
locations, shipping points.

3. To develop barge fleeting locations that will be conductive to
the industrial and commercial growth of the community.

4. To integrate barge fleeting needs with other modes of
transportation so there can be a complete interrelationship of
all forms of transportation.

5. To establish long term contracts with governmental agencies for
barge fleeting in order that appropriate long term planning can
be conducted by barge fleeting companies.

6. To establish fleeting areas in locations that are compatible
with the envirconmental concerns of the community.

7. To determine legislation that may or may not be necessary and
advantageous to enhance the utilization of the waterways for
barge fleeting and water shipments.

8. To decide what is the appropriate state agency for promoting
and monitoring the utilization of the waterway, i.e, Iowa
Conservation Commission or the lowa Department of

Transportation.

The group spent a moderate amount of time in self-education as
it discussed the eight objectives. Two of the more critical areas
studied were how fleeting is regulated and secondly, what type of
area qualifies as a generally satisfactory fleeting site. This
common knowledge gained was important in forming consensus in key
areas. This proved to be valuable in presenting an informed local
opinion to state and federal regulatory agencies.

As issues were discussed, a list of potential fleeting sites
was compiled. Through ranking by respective site strengths and
weaknesses, the committee produced a summary report describing how
potential sites could help solve fleeting problem. This report
contalns an executive summary with six major points:

1. Highest priority be given to retention of existing sites
through provision of input to the U.S8.Fish and Wildlife
Service in the development of its master plan for the Upper
Mississippi Refuge Complex.

2. That the Citv of Dubuque begin immediately to develop one
of the two largest potential sites in Dubuque Harbor.
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3. That a fleeting ordinance be developed by the City using
the Iowa Administrative Code, Chapter 54, as a format.

4., That DMATS continue to monitor Fish and Wildlife Service
and Army Corps of Engineers’ planning activities, and that a
permanent committee be established under DMATS for this
purpose.

5. That the City of Dubuque and others interested work to
promote public awareness of the economic impact commercial
navigation has on the tri-state area.

6. That the committee concludes that the sites identified
will meet long term projecticns for sites if they can be
developed when needed.

This work laid the groundwork for the establishment of a

smaller, permanent DMATS committee. The work and influence of this
committee continues to date.

The DMATS Fleeting Committee

The smaller committee continued as a part of DMATS and was now
incorporated into the by-laws as a permanent working committee that
reported directly to the technical committee. Its composition was
important in working to promote a balanced local viewpoint teo state
and federal organizations. Membership was established as follows:

Dubuque City Council 2 persons
bubuque County Supervisors 1 person

Grant County, Wisconsin 1 person

Jo Daviess County, Illinois 1 person

Iowa DOT 1 person

Dubuque Dock Commission 1 person

DMATS Technical Committee 1 person

East Central Intergov. Assoc. 1 person

Dubugue Chamber of Commerce 1 persocn

Chair, Ad-hoc Committee 1 person

Local Shippers 1 person

Local Fleeters 1 person

Superintendent of Waters 1 person

Iowa conservation Commission

Total 14 nembers

The first act of this group was to refine the recommendations
of the ad-hoc committee to develop even more clearly a local
viewpoint on fleeting and to develop clear responses to needs for
additional fleeting space.
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The cbjectives of the committee are listed, with a brief
description of work accomplished to date.

1.

[\

Develop a short term contingency plan enabling a response
in event of a fleeting space emergency.

Several of the larger fleeting sites in the Dubuque area--
are on land managed by U.S. Fish and Wildlife Service. A
position paper was drafted requesting these sites be
expanded when a bonafide fleeting space emergency was
deemed to exist. It should be noted this was approved by
the DMATS policy committee but never submitted to F & W
because of land use Tindings by the Fish and Wildlife
Service.

Review stutus of leases with Fish and Wildlife and the
Corps of Engineers, Iowa Conservation Commission, City of
Dubuque and privaile entities.

Copies of all lease agreements were obtained by DMATS
staff to be indexed.

Ascertain tonnage Lotals

To monitor shipping volume, locking reports are monitored
by DMATS staff as part of data base information gathering.

Maximize intermodal systems, i.e. rail to barge.

This is an objective intended to assure that the
intermedal network continues to grow evenly, thereby
reducing potential for bottlenecks in its operation.

To promote public awareness of the economic impact that
the transportation industry, and barge fleeting, leave on
Dubuque and the tri-state area.

Associated with this objective has been an effort to
develop interpretive panels or information kiosks that
illustrate the past and present role of waterway commerce
in Dubuque’s development.

Ensure long term competition among fleeters through long-
term leases and to ensure that long term site development
will sustain competition.

This iz a primary concern of the fleeling committee
because of expected long term growth in fleeting and a
local desire to allow competition to continue without
public regulation unfairly promoting individual interests.
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7. Expand long term fleeting capacity as needed.

This objective was centered primarily on two sites managed
by U.S. Fish and Wildlife. They had the potential for
double present capacity. A Fish and Wildlife land use
plan draft recently concluded that fleeting is
incompatible with obJjectives of refuge complex management.
Realizing the value of the fleeting sites to local
shipping, Fish and Wildlife is offering to consider land
trades for these sites, which will no longer be part of
the refuge complex.

8. That ordinances or regulations for fleeting will be
implemented and enforced by respective regulatory
government agencies, using Towa Administrative Code, Chp.
54 as a format.

A local entity conceivably could manage barge fleeting
sites along the River near Dubuque. Such an opportunity
was near when the Fish and Wildlife Service offered the
land exchange for the fleeting sites near Dubuque,

CONCLUSICN

One of tLhe key ingredients in the success of a fleeting committee
is that committee members have vital interests in the local
economy. This reguires a cross section of committee members, from
different levels of government, from relevant areas of expertise,
from shippers, fleeters and the business community at large. This
type of committee does not need to confine itself strictly to a
single narrow issue. Cauntion is advised in diffusing its
cbjectives, however.

Perhaps the most valuable function of the committee was its
key role in presenting a united voice from the local level to state
and federal officials involved in waterway management. Awareness
by the appropriate federal officials of Dubuque’s concerns have
resulted in favorable consideration, for long term fleeting space
in the Dubuque area, in land use master plans for the Mississippi
River Valley.

The Fleeting committee will continue its work, with the
approval of the DMATS Policy Committee, and at this point will
monitor the land use plan review preocess underway with the U.S.
Fish and Wildlife Service.
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ILLINOIS' LAKE MICHIGAN WATER DIVERSION

Daniel Injerd
Illinois Department of Transportation

INTRODUCTION

Water levels on the Great Lakes have been abnormally high
for over two years. By the end of January 1987, Lakes
Micnigan/Huron had set new record monthly highs for 16
consecutive months., Flooding on Chicago's famed Lake Shore
Drive has become an all too frequent occurrence. Throughout
the Great Lakes, widespread flooding and shoreline erosion,
destruction of lakefront homes and coastal property and loss of
vaiuable recreational faciiities has again renewed interest in
taking whatever measures are available to better control high
water levels., Last August, the two federal governments asked
the Internatioral Joint Commission, a bi-national commission
formed to resolve disputes over boundary waters between the
U.5. and Canada, to urndertake a one year study of all existing
control measures that could be implemented to provide some
relief from high water Jevels. This includes increasing
IT11inois' diversion of Lake Michigan water.

Increasing I119nois' diversion of Lake Michigan water is a
subject that generates strong opinions by both proponents and
opponents. Its role in lake level management is often
misundertood. The purpose of this paper is to briefly review
the history of I11inois' diversion, the legal status of the
diversion, the primary uses of our Lake Michigan diversion and

finally, a discussion of the issues surrounding the potential
for increasing the diversion.

HISTQRY

I11inois' diversion of Lake Michigan water actuaily begar
back when the I11inois and Michigan Canal was opened to traffic
in 1848. At that time, annual diversion from Lake Michigan was
in the order of 100 cubic feet per second {cfs). In 1854 and
1885, major storms caused massive amounts of untreated sewage
to be carried far out into Lake Michigar. This contaminate
water found its way into the City of Cnicago's water intakes,
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and caused an outbreak of two waterborne diseases, typhoid and
cholera. In the 1885 epidemic, 90,000 people were killed. To
correct this dangerous situation, the Sanitary District of
Chicago (predecessor of the Metropoiitar Sanitary District of
Greater Chicago) was created and immediately began a major
construction project to change the directior of flow of the
Chicago and Calumet Rivers so that water from Lake Michigan and
sewage from Chicago fiowed into the I71inois River, which
drains into the Mississippi River (Figure 1). Flow through the
Sanitary and Ship Caral begar in 1900 under permits issued by
the Secretary of War. The North Shore Channel was completed ir

191?52;nd the jast leg, the Calumet-Sag Charnel, was compieted
in .

A 1970 Corps of Engireers permit iimited diversion through
all chanrels to a combined total of 4,167 cfs. However, the
design capacity of the system was 10,000 cfs, and during the
Tate 1920's arnual diversion at times approached 10,000 cfs.

There is no question that the diversion project played an
extremely important role in the cortinued development of the
Chicago metropolitan area. Not only did it help to ensure a
safe, dependable source of water suppiy for the area, but it
also created a greatly mproved transportation 1ink between the
IT1inois/Mississippi River system and the Great Lakes.

LEGAL STATUS

ITTirois' diversion of Lake Michigan water has generated
sufficient controversy among the Great Lakes states and Jower
Mississippi River states such that the jssue has come before
the \.S. Supreme Court on severai occasions. The possible
healtn threat to St. Louis when the Sanitary and Ship Caral was
first opened in 1900 prompted the first of mary U.S. Supreme
Court decisions in 1906. Concern over the possible adverse
impact on water levels of the Great Lakes from the ircreasing
diversion Ted the states of Michigan, Minnesota, New York,
Ohio, Pennsylivania ard Wisconsin to sue I'1inois to stop its
diversion, Having beer convinced earlier that the diversion
did not degrade water quality ir the Mississippi River, the
states of Missouri, Kentucky, Tennressee, Louisiana, Arkansas
and Mississippi joired IT11inois' defense. Ir a 1930 Supreme
Court decree, I719nois was directed to reduce its diversion to
no more than 6,500 cfs, by 1935 to 5,000 cfs and by 1938 to
only 1,500 cfs. At that time, water withdrawn for domestic
purposes was not subject to ary limitation, even though most of
it was also diverted. The reduction in diversion into the
Sanitary ard Ship Canal system coircided with ordered
completion of sewage treatment facilities.
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In 1958, a suit was again brought before the U.S. Supreme
Court by the Great Lakes states asking that I11inois be
directed to returr its treated sewage effluent to the lake.
After an extended period of collecting testimony by the Court's
appointed Special Master, the Court approved a new decree in
1967 that Timited I11inois' diversion to 3,200 cfs, including
domestic pumpage. A 5-year running average was to be used to
determine compliance with the 3,200 cfs limitation. In 1980,
the Court amended the 1967 Decree to extend the averaging
period from 5 to 40 years to allow I11inois to use its
diversion more efficiently.

The 1967 U.S. Supreme Court Decree, as amerded n1980,
atlows Iilinois to determine how the diversior should be
apportioned among various competing interests. The General
Assembly has directed the Department of Transportation to
develop a continuing program for the apportionment of water to
be diverted from Lake Michigan among regional organizations,
municipaiities, etc. for domestic purposes or for direct
diversion into the Saritary and Ship Canal.

ILLINOIS' DIVERSION TODAY

I171inofs' diversion can be broken down into 3 primary
categories: domestic water supply, direct diversior and
stormwater runoff.

Domestic water supply is by far the largest category, and
currently accounts for about 52% of our allowable 3,200 cfs
diversion, Withdrawals occur along the I114nois shoreline at
15 separate water treatment plants. Chicago's two water
treatment plants alone average 1,500 c¢fs, serving Chicago and
its suburban customers. Currently, about 5 million people in
northeastern I17inois use Lake Michigan water. By the year
2000, this number will grow an additional 7.7 million, due to
regional growth in the area and the expansion of the Lake
Michigan service area westward in DuPage and northwestern Cook
Countfes. The growth in domestic use of Lake Michigan water is
due to the 1980 amended Decree which allows a more efficient
allocation of our diversion for domestic use, to a reduction in
the direct diversion of iake Michigan water into the Chicago
Sanitary and Ship Canal system and to the water conservation
requirements that must be adopted by a7l users of Lake Michigan
water.

Direct diversion of Lake Michigan water into the Sanitary
and Ship Canal system occurs for two primary reasons: 1) to
provide for safe ravigation, and 2) to improve water quality in
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the canral system upstream of Lockport. Direct diversion occurs
at three separate locations: at the mouth of the North Shore
Channel at Wilmette, at the mouth of the Chicago River, and at
the mouth of the Calumet River. There are navigation locks and
controlliing works on both the Chiczgo River and Calumet River;
at Wilmette, there is only a controlling structure to allow
lake water to enter the North Shore Channel.

Direct diversion for navigation purposes currently requires
approximateiy 275 cfs, and includes water used in lockages,
leakages, and to restore adequate depths in the canal after the
threat of a storm event has passed. This comoonent of
diversion has been decreased in recent years due to the
improvements in management of the canal system made possible by
the implementation of the Metropolitan Sanitary District of
Greater Chicago's Tunnel and Reservoir Plan,

The diversion of lake water into the canal system for water
quality enhancement is called discretionary divers$on, and has
been set by state law at 320 cfs through the year 2000. After
2000, 4t will be reduced to 101 cfs. This component of
diversion is used during the warm weather months only to
improve water quality “n the canral when most needed,
Discretionary divarsion occurs at ail 3 locations.

The last category of I11inois' diversion is stormwater
runoff from the 673 square mile watershed that was diverted by
the reversal of the Chicago and Cajumet Rivers. Urder the
provisions of the Supreme Court decree, this comporent of flow
must be included in I11%nois' allowable 3,200 cfs diversion.
Although it 9s impossible to accurately measure this flow
Component, it probabiy is in the range of 680-700 c¢fs. This
flow component is expected to increase as the Chicago
metropolitan area becomes more developed, since stormwater

runoff is nigher from urbanized areas versus less deveioped
areas.

Most of the dry weather flow at Lockport consists of
wastewater treatment plant effluent from 3 large plants
operated by the Metropolitan Sanitary District. The remainder
consists of natural flows of the Chicago River, Little Calumet
River ard Grand Calumet Réver and direct diversion for lockages
and leakages and, depending on the time of year, discretiorary
diversion. Dur‘ng significant storm events, stormwater runoff
from the diverted watershed is discharged to the Chicago
Saritary and Ship Cana} system through combined sewer overflows
and storm outfalls, ODischarges in excess of 20,000 cfs at
Lockport can occur. Or rare occasions, backflows to Lake
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Mfchﬁgan_are allowed to prevent serious fiooding in the Chicago
metropolitan area.

ISSUES SURROUNDING AN INCREASED DIVERSION

The diversion of water from Lake Michigan by I77inois has
stirred controversy ever since its inception. More recently,
discussions about an increase in I11inois’ diversion has
similarly stirred strong feeiings on both sides of the issue.

Table 1 is a 1isting of the monthly and annual mean
diversions from Lake Michigan from 1900 through 1970, It is
interesting to note that from 1900 through the Tate 1920s,
diversion steadily increased, reaching a maximum in the Tate
1920s. Diversion then began decreasing in the early 1930s (in
response to a 1930 U.S. Supreme Court Decree) and took an
abrupt decrease after 1938 and has remained at approximately
3,200 cfs ever since. During a 2-1/2 morth period in
1956/1957, an increased diversion to 8,500 cfs was authorized
by the Supreme Court to be used to alleviate extremely Tow flow
conditijons on the 111inods and Mississippi waterway systems due
to a prolonged drought.

In 1976, Congress authorized the Corps of Ergineers to
conduct a 5-year demonstration and study program of increasing
I11inofs* Lake Michigan diversion from 3,200 cfs up to 10,000
cfs. Although ar actual increase in diversior was never
implemented, the Corps of Engineers did complete an information
report to the Congress in April 1981 wnich summarized their
study findings. While a detailed review of that report is
beyond the scope of this paper, of particular interest is their
finding that since one of the constrairts of an increased
diversion was that no increased flow would be allowed during
periods of heavy rainfall (to avoid the possipiiity of any
increased risk of flooding), an arnual increased diversion of
10,000 cfs could not be achieved. The Corps found that during
a dry year, diversion could be increased to approximately 8,700
cfs on an annrual average basis while during a wet year the
increased diversion would only be about 5,000 cfs.

The 1981 Corps report found that an increased diversion at
Chicago was not economicaily justified. However, it appears
that their operating plan, developed to guide the actual
increase in diversior, could be revised so that it is more
sensitive to the various interests on the I11inois Waterway.
For example, during low fiow periods on the I11inois River, an
increased diversion is probably beneficial to most, if not all,
of the various interests. By developing an operating plan that
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TABLE 1 Monthly and Annual Mean OQutflow from Lake Michigan Basin through the Chicago
Sanitary and Ship Canal in Cubic Feet per Second (Consisting of Diversion from Lake Michigan
Watershed and Domestic Pumpage) .

Tear Tan Teb War ApT ey Jun dul Aug Sep Ocr Xov Dac Maan

1900 1,549 2,313 2,0%% 1,7 1,228 1,22 1,.33) 1,578 2,307 3430 3,851 a5 2,9%0
1501 &, 917 $,078 3,348 4,371 3104 .90} 3,119 1832 1.506 1,841 3,08%6 4,114 4,046
1902 &, 194 4,204 4,21 &, 18% 4,188 4,071 4,321 4,204 4,291 4,1%% 4, 248 5,382 &, 302
19¢13 6,124 5,74% 5,261 4,638 4,589 4,812 4,870 4,511 4,311 4,549 4,606 $.518 4,911
19064 5.457 5,170 5,549 3.1 3,128 4,101 4,553 (135 | 4,151 4,004 b &52 5,067 4,791
1905 5.167 3,327 5,548 4,737 &, D08 &,15) 4,122 4,291 b, 34l 4,510 3.378 31.81% 4,480
1906 +,457 4,526 4,391 4,588 4,719 4,420 3,996 3,426 3.749 5,211 3.198 4,902 4,473
1907 5,304 3,467 4,954 4,959 3,012 $.522 3,597 4,249 4,703 4,205 &.295 5,005 5,116

1808 4,057 4,482 6,781 7.660 7,529 7.k B,88] 6,704 6,533 6,506 6,371 6,089 6,443
1909 6,154 6,117 6,090 6,704 6,013 6,886 7,133 7,014 6,587 6,197 6,072 6,178 6,495
1910 5,830 6,459 7,055 6,964 6,968 7,219 6,370 6,677 6,572 7.061 6,800 6.51 6,813

1911 6,128 6,113 5,943 6,072 6,246 7,154 7,646 7,354 7,578 7,902 7.611 7,001 6,896
1912 6,239 5,968 6,135 6,829 6,344 6,871 7,500 7,766 7.764 7,619 7,411 6, By 6,938
1913 6,822 6,629 6,487 6,768 7,874 8,372 8,57 9,156 9,151  B,662  T.957 7,635 7,839
1914 7,319 7,312 6,858 7,205 8,027 8,168 7,863  #£,252 9,000 8,392 7,624 1,703 7,815
1915 7,451 7,661 7,)44& 6,809 7,587 1.875 7,772 8,470  B,085 7,748 7,986 8,064 7,738

1915 7,926 7.601 7.572 7,451 7,759 8,506 9,563 9,065 8,163 7.572 8,434 2,345 8,200
1917 8,147 7.850 7.746 7,883 8,105 5,190 4,976 5,876 9,703 9,107 8,758 8,361 8,725
1918 T.721 8,492 8,354 8,604 8,962 5,486 9,928 §,M8 B,668 g,722 8,726 §,910 8,826
1519 8,537 8,023 8,563 8,780 9,754 9,006 8,586 8,488 8,225 8,615 8,675 7,582 8,395
1920 5,178 8,114 8,528 8,246 7,776 8,046 8,219 g,502 9,061 8,753 B.472 8,258 8,346

192]'1: 7,818 7,795 7,798 8,051 7,771 &,132 8,924 8,581 8,596 8,876 9,121 8,757 8,355
1922 8,115 7,975 8,585 8,035 8,670 8,530 8,675 8,555 B,820 8,585 8,305 7.940 8,450
1523 7,835 7,485 T.720 7,670 8,030 8,140 8,095 8,384 8,445 8,325 B, 245 B,0BO 8,018
1824 7,430 8,080 9,365 9,720 9,535 10,343 9,700 9,975 9,425 9,130 8,410 7,915 9,086
1925 7,460 7.705 8,055 8,335 8,305 8,430 8,460 8,185 8,310 7,990 7,250 T.275 7,981

1826 7,190 7,745 7,960 8,845 8,605 9,150 8,880 8,955 7,830 6,745 8,B1% 8,590 8,284
1927 8,520 1,870 9,110 7,855 6,730 6,355 7,835 9,115 10,045 9,795 10,245 7.675 8,450
1528 8,455 9,775 10,00% 10,185 10,055 10,265 10,235 10,325 10,060 10,045 10,400 10,335 10,010
1829 10,108 10,175 8,280 6,805 5,785 10,035 5,080 §,473 11,015 11,435 11,07 10,135 9,450
1930 7,745 7,910 8,885 9,745 g,200 8,500 8,195 16,370 8,915 7,420 7,168 7,235 8,360

1931 8,120 7,655 7,575 7,565 7,590 8,355 7,945 9,005 8,B15 8,770 8,455 7,905 8,180
1932 8,005 7,420 7,153 7,800 8,190 8.140 7,738 8,645 8,865 8,835 8,300 8,105 8,100
1933 7120 6,820 7,660 8,200 7,750 8,545 8,525 8,750 8,525 7,650 8,095 7,965 8,005
1934 7,281 7,144 7,004 7,955 8,413 8,762 8,710 8,700 8,657 8,239 8,266 8,365 8,125
1935 §,312 8,325 8,215 8,373 8,291 8,214 8,024 7,732 7.217 7,824 8,752 7,734 8,086

1936 5,256 6,597 6,626 6,626 7,593 6,425 7,002 7,086 7,193 5,887 6,495 4,904 6,574
1937 6,257 5,599 5,437 6,305 5,815 6,724 7,303 7,675 6,921 1,171 7,388 7,252 6,654
1938 6,388 7,359 7.582 7.664 6,298 6,673 6,509 6,729 7,222 5,501 5,852 5,460 6,603
1939 2,901 3,949 3,169 2,695 2,605 4,211 2,873 2,839 2,826 3,018 2,816 3,465 1,115
1940 2,930 2,766 3,089 2,960 3,226 2,823 3,571 3,876 3,083 3,159  2,B00 4,937 3,270

1941 2,580 2,540 2,832 2,732 3,590 3.958 2,724 3,608 3,379 2,784 2,270 3,279 3,106
1942 2,734 3,447 1,924 2,859 3,077 3,111 3,285 3,547 3,733 2,841 2,750 2.936 3,103
1943 2,478 2,620 2,742 2,672 4,489 3,696 4,095 3,569 3,291 2,973 2,310 2,321 3,105
1944 3,206 2,633 3,179 3,125 3,022 3,33 3,278 3,316 3,081 3,136 3,346 2,993 3,137
1945 2,915 2,852 2,746 3,449 3,907 3,690 3,257 3,322 3,201 2,848 2,436 2,326 3,085

1546 2,846 2,886 3,019 2,398 4,099 3,579 3,77 3,516 3,200 2,653 2,713 2,256 3,095
1547 2,904 2,78% 2,877 4,011 3,064 1,474 2,930 3,986 2,967 2,600 2,382 1,406 3,116
1948 2,586 2,506 3,096 2,361 2,896 3,453 3,918 4,446 3,992 3,132 2,475 2,821 3,140
1949 2,474 2,380 2,434 2,480 3,435 4,132 4,264 4,113 3,708 3,007 2,396 2,812 3,134
1950 2,500 2,551 2,601 2,581 2,482 3,930 4,053 3,990 3,750 2,951 2,197 3,088 3,106

1951 2,659 2,731 2,695 2,976 3,185 3,765 3,785 3,862  3,%03 3,191 2,437 2,001 1,106
1952 2,377 2,206 2,688 2,719 3,146 3,924 4,077 4,028 3,357 2,749 2,870 3,380 3,130
1853 2,488 2,393 2,730 2,738 3,149 3,533 3.582 4,192 4,446 2,763 3,07 3,195 3,191
1954 2,857 2,622 2,902 3,330 3,153 3,336 3,967 3,998 3,188 4,238 2,106 2,765 3,205
1855 2,731 2,80% 2,626 3,525 3,708 3,706 3,651 3,787 3,261 2,825 2,821 3,455 3,244

1856 &.820 2,790 2,725 3,507 3,439 3,586 3,848 4,052 3,260 3,242 2,B82 5,834 3,499
1957 9,102 8,00% 2,863 3,357 3,352 3,355 4,015 3,427 2.998 1,146 3,045 3,379 4,171
1958 2,877 3,361 2,783 3,245 3,419 3,500 3,640 3,456 3,125 2,962 3,361 3,409 3,258
1955 4,626 2,592 2,814 2,840 2,670 3,357 3,699 4,164 3,242 3,069 2,937 3,478 3,291
1942 3,571 2,503 3,060 3,660 457 3,256 3,217 3,187 3,400 2.533 3,021 L5080 3,271

3

1961 2,515 2,308 3,013 3,530 3,540 3,11 3,671 3,1 &,551 2,292 2,035 2,968 3,239

1942 2,544 2,442 2,538 2,816 3,547 3,668 3,834 4,073 3,707 1,131 3,127 3,527 31,288

1963 2,413 2,662 2,758 3,892 3,929 3,758 3,832 3,565 3,212 2,729 3,117 3,399 3,272

1964 2,488 2,473 2,679 3,222 3,502 3,944 4,098 3,651 3,712 2,747 31,483 3,142 3,262
2,567

4

1965 80 2,789 3,018 3,367 3,181 1,433 225 3,642 2,788 2,780 3,390 3,202

1,482 2,740 3,308 3,842 3,200
3,94 4,008 3,025 3,387 3,239

196¢ 2,275 2,638 2,BB0 3,43 58 2,620 3,354 3
3
1 3,415 3,294 3,879 4,445 3.279
7
1

4
3
1967 2,296 2,426 2,810 3,553 2,568 3,940 3,235 3
1968 2,233 2,478 1,803 2,767 3,307 1,726 3,658 4
1969 2,834 2,026 2,180 3,551 3,644 4,444 4,871 4
1570 2,865 3,243 2,215 4,320 4,545 4,286 1,669 3

4,031 2,11€ 1,951 1,943 3,245
3,585 3,108 2,684 2,211 3,333

a
As reported by the Sanitary biscricr of Chicago.

b
The [irg: saven months were recomputed ie 1928, correccing errors in original cosputations and adding 12% {ncreased

leskage allowance to discharge of turbines in operation.

e .5, Supreme Court authorized an Increase in diversion frow Lake Michigan Watershed from 1,500 cfe cro 10,000 cfs
in addition to domestic purpage for ome continuous period from ac appropriate hour on December 2, 1940 to che same
Nour onm December 12, 1940.

d‘r'hz U.5. Supreme Cour: om Decamber 17, 1956 authorized an increase {r cdiversion from Lake Michigan Warershed from

1,500 cfs to ar amowmt nmot exceeding an average of 8,500 2fs in addition to domestic pumpage o and imecluding
Januzry 31, 1957 and on January 2B, 1957 extended this authorized imcraase tc and including February 2B, 1957,

Source: Great Lakes Basin Commission Framework Study, Appendix 11, p. 207
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is sensitive to the concerns, particularly to the agricultural
community and to those subject to flooding, it should be
possible to avoid adverse impacts to those groups. We have
asked the Corps to begin to update their 19871 report and draft
a new operating plar that will provide a high degree of
assurance tnat adverse impacts to particular user groups on the
I11inofs Waterway resuiting from an ircreased diversion will be
minimized, if not prevented.

Proper authorization for an increased diversion at Chicago
can onty come from an act of Congress or a modification to
I11inois' U.S. Supreme Court Decree. Because of the
international aspects involved with water Jevel regulation on
the Great Lakes, we believe %t ‘nappropriate to bring this
issue before the Supreme Court. Recertly, two Wisconsin
Congressmen introduced Tegisiation, both of which calls for an
increase in I71linois' diversion, It fs the opinion of the
Division of Water Resources that any federal legislation
calling for an increased diversion at Chicago contain the
following key elements:

1. Any authorization for an Yncreased diversion at Chicago
should be part of a recommended plan of action between
Canada and the U.S.

2. The recommerded plan of action should inciude all existing
control measures which can be use to reduce water Tevels on
the Great Lakes. This inciudes rot only an increased
diversion at Chicago but also stopping or curtailing the
diversion of water into Lake Superior at Long Lake and
Ogoki, maximizing fiows out of the Niagara River ard the
welland Caral, including “ncreasing the flows to the Black
Rock Lock during the non-navigatior season.

3. The recommended plan of action should be implemented only
during periods of high iake levels.

Concerning any authorization to increase the diversion at
Chicago, we believe the following conditions would need to be
made part of any authorization.

1. The actual implemertation of any increased diversion should
be under the direct jurisdiction and supervision of the
U.S. Army Corps of Ergireers.

2. Any increase ir diversion should follow ar approved
operating plan that, while striving to provide maximum lake
level relief, will also protect downstate interests on the
I11inois such that increased flood damages do not occur,
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that safe navigatfon s ensured, and that minimizes adverse
impacts to agricultural interests along the waterway.

Prior to any increase in diversion occurring, the Corps of
Engineers should prepare an environmental assessment and
conduct several hearings in areas most affected by an
increased diversion to explain their operating plan and to
receive any information that will be helpful in ensuring
that a safe operating plan is developed that will protect
I179nois interests.

3. An increased diversion for lake Tevel control should be
1imited to periods of time when the level of Lake Michigan
1s significantly above its average level.

4, Included with any authorization to increase diversion
should be a monitoring program to accurate assess the
impacts of an increased diversion, including an analysis of
Tmpacts on water quality, flood damage, commercial
navigation, fish and wildlife interests, agriculture and
the ability of any control structures to safely store or
discharge additional water.

It s too early to predict what Congress might do in
response to the problem of nigh water levels on the Great
Lakes. Tne International Joint Commission is expected to
compiete an interim report this August on existing measures
which can be implemented to reduce the adverse consequences of
high water levels. Included in their report will be a
discussion on increasing I1linois' diversion. One of our most
important tasks is to continue to collect information on the
potential impacts of an increased diversion and to work with-
the Corps of Engineers in drafting an revised operating plan so
that if an increased diversion is authorized, I1linois'
interests are adequately protected.
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ILLINQIS RIVER - HYDROLOGIC ISSUES AND TRENDS

Michael L. Terstriep, Head, Surface Water Section
Illinois State Water Survey

BACKGROUND

The Illinois River Basin 1lies largely in the state of
Il1linois as indicated in figure 1. Portions of the basin,
however, lie within Wisconsin (including the upper regions of
the Fox and Des Plaines Rivers) and Indiana {including portions
of the Kankakee and Iroquois Rivers.)

The river basin occupies some 44% of the land area of the
state of Illinois. Included within this vast resource are 46%
of our agricultural land, 28% of cur forest land, and 37% of our
surface water and streams. Perhaps more startling is the fact
that over 95% of the urban area of the state lies within the
Illinois River Basin.

This heavy human occupancy and dependence on the river to
meet many conflicting demands are responsible for most of the

problems that we see with the river today. It is hard to
imagine a river that has had more impact from man than has the
Illinois, Prior to 1850 human impacts were relatively
insignificant. In the last half of the century, however, a

series of events began that would leave the river changed
forever.

+ Between 1872 and 1893 dams were constructed at Henry, Copperas
Creek, LaGrange, and Kampsville. This created a 7-ft

navigational channel from the Mississippi River upstream to
LaSalle.

*+ By 1900 flow reversals in the Chicago and Calumet Rivers and
diversion of Lake Michigan resulted in an average increase in
flow of 7600 c¢fs in the Illinois River. This flow was
accompanied with a large volume of untreated sewage from the
rapidly growing Chicago area.

* Between 1900 and 1920 levees were constructed throughout the
basin removing 185,000 acres of land from the floodplain.

¢ In 1938 a Supreme Court decision decreased the diversion from
Lake Michigan to an average flow of 3200 cfs.

*+ In 1939 the 9-ft navigational channel all the way to Lake

Michigan was completed and operated essentially as we know it
today.
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During the same period of time that these significant

events occurred, more subtle trends were occurring. These
included clearing of forest land, drainage of wetlands, urban
development, intensive agriculture, continued levee

construction, and increases in the volume of mnavigation.
Superimposed on these trends since 1960 has been an apparent
increase in annual precipitation.

Each of these trends produced physical changes that impact
the river itself. The more obvious impacts of each of these
trends are listed below.

s Clearing forest land
Reduced evapotranspiration
Reduced infiltration
Increased runoff
Increasad erosion

*» Wetland drainage
Reduced evapotranspiration
Reduced flood storage
Increased runoff volume
Increased flood peaks

¢« Urban development
Reduced infiltration
Accelerated runoff
Increased runoff volume
Increased flood peaks
Increased waste locads

¢+ Intensive agriculture
Reduced infiltration
Increased runoff volume
Increased erosion
Increased chemical washoff

¢ Levee construction
Reduced flood storage
Increased flood peaks
Increased flood stages

¢+ Navigation dams -- short term
Creation of deep pools
Increased area of backwater lakes
Increased low flows

* Navigation dams -- long term
Increased sedimentation
Increased barge traffic
Sediment resuspension
Shoreline erosion
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It should be noted that most of these trends included an
increase in runoff or an increase in erosion or sedimentation.
Rather than being offsetting, the impacts of all these events
and trends were cumulative with respect to runoff and
sedimentation,.

TRENDS IN FLOW

The extent to which the construction of the wvarious locks
and dams to create the 9-ft waterway impacted the flow regime of
the river is clearly illustrated in figure 2. The free-flowing
river was replaced with a series of pools that could be
manipulated to maintain a 2-ft mavigatiomal depth throughout the
year,

Flow on the Illinois River at Marseilles since the record
began in 1920 is used to illustrate the impact of the Lake
Michigan diversion. Figure 3 shows that the mean flow between

1920 and 1938 averaged just under 13,000 cfs. Since the
diversion was reduced in 1939, the flow has averaged less than
10,000 cfs. If there were no diversion from Lake Michigan,

average flow on the Illinois River at Marseilles would have been
approximately 6500 cfs.

The 1920 to 1983 period of record at Marseilles was also
used to examine trends in high flows of wvarious durations.
Figure 4 shows the 10-year moving average during this period for
the 7-, 15-, 31-, and 6l-day high flow periods. The 10-year
moving average tends to damp cut the annual fluctuations so that
trends are more easily discernible. An examination of this plot
indicates a trend toward increasing high flows since the early
to mid-1960s. This is most dramatic for the shorter 7-day high
flow peried.

Further examination of this same figure indicates that the
duration of relatively high flows have also been increasing with
time since 1960. In 1965 the duration of a flow of 25,000 cfs,
for example, would have been expected to last for about 31 days.
By 1975, however, figure 4 shows that a flow of 25,000 cfs would
have been expected to continue for 40 to 50 days. These longer-
duration high flows can have negative impacts on agricultural
drainage and habitat, and can increase sediment resuspension and
deposition.

An increase in the high flows and the duration of high
flows might be expected to be related to most of the trends
previously identified. In this case, however, they seem to be
more closely related to the wet years experienced since 1960.

The precipitation records for Aurora and DeKalb from 1903
through 1983 are presented in figure 5. These gages are typlcal
of northeastern Illinois for this period. The 5-year moving
average has been plotted to damp out the annual fluctuations and
to make it easier to recognize trends. It appears that there

-67-



has been a trend toward increased precipitation since the early
1960s. It should be noted, however, that although precipitation
has increased since 1960, it is not in excess of the amounts
experienced in the early 1900s.

Although there appears to be a correlation between the
increase in precipitation and the increase in high flows on the
Illinois River, the degree to which the higher flows are a
direct result of the increased precipitation is not known at
this point. The other trends and events identified earlier have
also contributed to the higher flows.

Flow duration curves for the periods 1920 through 1939 and
1240 through 1983 for the Illinois River at Marseilles are
presented in figure 6. These curves clearly indicate that the
reduction of diversion in 1939 resulted in lower low and mean
flows. They further illustrate that for approximately 5% of the
time, despite the lower diversion, the flow at Marseilles is now
higher than it was during the 1920-1939 period. -

TRENDS IN SEDIMENT ACCUMULATION

As shown in the case of flow, the development trends have
also impacted on erosion and sedimentation. Here too the
impacts tend to be cumulative rather than offsetting. The
following discussion is based on Peoria Lake because of the data
available there. The problems described, however, are typical
of other pools and backwater lakes of the Illinois River Basin.

Studies by the Water Survey on Peoria Lake have documented
the increasing sedimentation problem (Demissie and BRhownmik,
1986). Figure 7 is a cross section through the center portion
of lower Peoria Lake. It clearly illustrates the original
valley bottom (1903) as well as the progressively deeper layers
of silt for 1965, 1976, and 1985. The continuing loss of volume
with time is Further illustrated in figure 8. Here it is shown
that the upper lake has been losing volume more rapidly than the
lower lake during the past 25 years. Between 1903 and 1965
Peoria Lake lost 0.63 percent of its capacity per year. Since
1966 Peoria Lake as a whole has been loging volume at a rate of
1.4% per year. This is nearly three times the wvolume loss rate
at Lake Decatur and five times that of Lake Springfield. The
upper lake has lost 73% of its 1903 volume while the lower lake
has lost 51% of its 1903 volume.

SUMMARY
Some of the human activities in the Illinois River Basin

since the mid-1800s have been identified and discussed. Several
of these activities have had similar impacts on parameters such

as iInfiltration and evapotranspiration. As infiltration and
evapotranspiration have decreased, runoff has tended to
increase. Reduction in flood storage areas with increased

runoff has resulted in higher peak flows and higher stages.
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Despite a reduction in Lake Michigan diversion in 1939,
flood peaks and high flows occurring 5% of the time at
Marseilles are greater now than they were prior to that time.
There is also evidence that the durations of high flows have
increased since 1960. The increased flows are to some degree a
result of the development trends described, but increasing
precipitation since 1960 is a major factor.

The higher runoff and land use activities associated with
intensive agriculture and urban development have resulted in
Increased erosion from both the uplands and channel banks. The
river pools created for navigation have in turn trapped these
eroded materials, causing a high sedimentation rate.

REFERENCES
Demissie, Misganaw and Nani G. Bhowmik. 1986. Peoria lake
sediment investigation, Illinois State VWater Survey,

Contract Report 371, Champaign, IL, 88 p.

—69-



Wi

R ——

SCONSIN ?\;\

—— — -

,\r,““’ N

&
1 -4
2
=3
b -3
}S %\ Chicago
70F 8

. [ ~
( |K ]
—~ - | it
3. Kankakes
— 2 q S \(
/ N Kankakee
£ & | ¢
7 & €/ peoria i, troquois & J

T

Figure 1.

IlLLINOIS

SCALE OF MILES
0 10 20 30 40 50
rr—r—1—3

Drainage map of the Illinois River.

-70-



Lake Michigan 578.12 1

Lockport Pool

580

=] -
= w
=-1560 3
Brandon - -
Road Pool 540 |.<|..|
- )
=
Dresden 1520 «
Island Pool - <
=500 w
Mississippi River Marseilies Pool = 8
-1480 2
Starved Rock Pool 7] m
Lock and Dam ock Poo 1460
. — L
Pecria Pool >
LaGrange Pool 1440 =
Alton Pooal Y . 5
_W—f' ~420 |:
- LY
X Ja00 T
THALWEG ~ o
l|1||||11||||11|r|||1|||1||ll|||1|'-380
1} 40 80 120 160 200 240 280 320
MILES ABOVE MCOUTH
Figure 2. Profile of the Illinois Waterway.
18
[ I | I 1 } | |
Illingis River at Marseilles
8259 square miles
16 — —
14 |- —
§ Mean flow = 13,086 cfs
=4 7920 — 1938
; 12 — —
<
& 106900t §_ _ _ - .
b 10 1920 — 1981
é 9638 cfs
= 1939 — 1981
88— —
6 [— —
4 I \ '| | | | | |
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990
YEAR
Figure 3. Influence of Lake Michigan diversion on flow

in the Illinois River at Marseilles.

-71-

{1929 Datum)



10-YEAR MOVING RVERRGE

50000 T T T 1 T
i 1 7-DHF
40000 [ -
wn 15-DHF
0 i 115
u -
z
H 30000 -
31-DHF
4
B
A R 4
w 61-DHF
20000 | w_
10000 ' 1 L L 1
192G 13940 1960 1880
YERARS
Figure 4. High flows of 7-, 15-, 31-, and 61-day duration
on the Illinois River at Marseilles.
S-YEAR MOVING RAVERAGE
z EO T T L T
H
AURORA
Z50 F .
(=
H
‘—
E 40 | -
& /\V\W
030 <
u
&
20
ﬁ 50
DeKALB
Z 50 .
'_
a4s0 i
'—
H
5 AV\\f\q/~/r\\VJrfU\VJNN/j\\JJJrMb//
H30 ¢t -
&
u 20 " 1 " i 1 i ]
1800 1820 1840 1860 1880 2000
YERR :
Figure 5. Precipitation at Aurora and DeKalb, Illinois.

-79-



100,000 — T T T T T T T T T 1

FLOW DURATION CURVE —
— ILLINOIS RIVER AT MARSEILLES

50,000 — -

20,000

. 1920-1939
©
g1oxmo::
-t
T |
'
—
5000 —
1940-1983
— ]
2000 — —
1000 L1 R T N S T L
1 5 10 20 30 40 50 60 70 80 90 95 a9

FLOW DURATION, percent

Figure 6. Flow duration curves for the Illinois River
at Marseilles 1920-1939 and 1940-1983.

-73-



442
1 RIVER MILE 164.0

5
il <
l

438

436

432
430
428

426 [

424

ELEVATION IN FEET ABOVE MEAN SEA LEVEL

422 -
420

L} L] L] LE ¥ L]
O 1000 2000 3000 4000 5000 6000 7000 8000
DMISTANCE FROM RIGHT BANK OF RIVER, feet
Figure 7. Cross section through lower Peoria Lake
at River Mile 164,

120
rﬁ\] T T L T I T T T
™~
‘ 100f— ~ ~ Peoria Lake {Upper plus Lower] —
| = ™~ \\\\ 7
i ~
~
80— ~ . —
E ~
L ~ -
] ~
2 ~
| ~ 60+— —
\ g Upper Pevria Lake
! : .
} >
a0 }— —
\ .
I~ \
O— \
20 —_'-““‘*——-____ A e
Dmﬁjgﬁﬁﬂj‘\
Lower Peoria Lake ‘:k
0 ; I ) | I [ | ! [ !
1900 1920 1940 1860 1980 2000 2020

YEAR

Figure 8. Volume of Peoria Lake 1903-1985,

—Th—

SR W S ED AR I AR R AR B B A A . B S e B e
|
/
4
|



FLOOD FORECASTING IN THE ILLINOIS RIVER BASIN

Thomas L. Dietrich
Service Hydrologist

National Weather Service Forecast Office; Chicago, [liineis

I. Geography

The Illinois River Basin (Figure I) encompasses a natural drainage
area gf 28,20@ scuare miles pf which approximately 1@@8 {(3.3%) sgquare
miles are located in Wisconsin, 3288 (11.3%) in Indiana and 24,888 {85%)
in Illinois. The Metropolitan Sanitary District of Chicags, by
reversing the fiow of the Chicago and Calumet Rivers and intercepting
certain drainage areacs along the Lake Michigan shore has added to the
Illinois River watershed about &73 miles from the Lake Michigan
watershed making a total of 28,B7% square miles.

The northern-most headwaters of the Iliineis River Basinp originate
with the Des Plaines River in Racine County, Wisconsin, and the Fox
River which has its headwaters in Waukesha County, Wisconsin. The
eastern-most headwaters of the watershed begin with the Kankakee River
in St. Joseph County, Indiana. The Des Plaines and Kankakee Rivers join
near Wilaington, Illinois to form the Illipois River (river mile 273!).

The entire basin has been glaciated several times. The period of
glaciation gave the river its unigue river course, roughly running east
to west until it reaches the great bend at Hennepin. From Henmnepin it
flows southwest, joining the Mississippi River at Grafton. As a result
ot glaciation, the terrain of the Illinais Basin varies from slightly
rclling to guite flat. The subbasins within the Illinois basin reflect
these variations in topography and each reacts different hvdrologically.

Bther majior rivers in their own right which flow into the Illinois
include:

11 Fow Riwver

2} Mazon River

3} Vermilion River
4} Mackinaw River
5) Gpoen River

&) Sangamon River
7} LaMoine River

The largest tributary is the Sangamon with a drainage area gf gver
2288 square miles. This represents about 1/4 of the Illinois basin.
The 2nd largest tributary is the Kankakee, with a drainage area of about
2139 square miles.

Because of the large size of the Illinois basin, ftloods can be
pccurring in part of the basin, while other parts of the basin remain
unaffected. Response of the tributaries also varies widely. For
example, the upper reaches of the Fox above McHenry Dam respond very
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slowly because of extensive marshlands % lakes. The marshlands and
lakes act as a large reservoir regulating the rise and fall of the
river, 0On the pther hand the Des Flaines which flows parallel to the
Fox responds much faster, The tecpography is a little more roiling and
the watershed lacks the extensive marshes and lakes. #s a result there
is no "natural reservoir” to regulate the flow of the Des Flaines.

The gradient of the Illinois River mainstem changes appreciably
below LaSalle. ARbove LaSalle the gradient is "fairly steep” and "guick
rises and fails" at Morris are characteristic (Figure 2}. Below LaSalle
the slope filattens to such a degree that backwater affects the rate with
which the Illinois drains. The "backwater effect” is significant
upstream as far as Beardstown. As a result during highwater on the
Micssissippi & pronounced ponding takes place on the Illinois River. In
essence the Mississippi acts as a dam and the Illinois River, as far
upstream as Beardstown becomes the reservoir.

In addition there are numerous "lakes" which increase the storage
of the lower Iilinois, Most notably are the Upper and Lower Peoria
Lakes, which serve to attenuate the peak stages at Peoria,

11. Datz collectian

Because the Illinois basin is so large, forecasting requires a
considerable amount of data, both precipitation i{rain % snow) and river
stages.

Hydrologic and meteorlogical data to forecast the Illinois River is
collected by numercus agencies, both state and federal, These include:

1) State of Illinois
al Biv of Water Resocurces (1DOT)

2) Federal
2} U.5, Geplogical Survey (USGH)
b} Corps of Engineers {LQE)
i} St. touis District
2} Hock Island District
3) Chicago District
c) National Weather Service {(NWS)

Fram a National Weather Service standpoint we collect data through
our offices in Peoriz, Springfield and CThicago. Data is cellected at
these effices every morning, as well as during the afternoons and
evenings when flooding is occurring. This data is then coded in a
standardized format for direct input into a cosputer by hydroiogists at
the River Forecast Center in Minneapolis,

Most river sites have been automated, with either satellite {BOES
DCFs) platforms or telephone interrogablie devices (DARDCs, BDT:s &
Teiemarks). The satellite platforms have been instalied by the Corps of
Engineers, while most telephone interrogable devices have been installed
by either 1007, NW5S or the Corps. Even though more and more data sites
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are being autcomated, much precipitation data continues to be collected
by observers in the National Weather Service cooperative chserver
network (Figure 3). These reports are phoned to the nearest National
Weather Service office for relay to the River Forecast Center at
Minneapolis.

8tations collecting data from river (Figure 4), rainfall, and
river/rainfall stations have been established to report or be
interrogated according to specified criteria. To the extent possible,
reporting criteria have been standardized to achieve a uniforamity in
station operation. For river statiaons, reporting criteria have
standardized reporting to once daily; more often during flooding. At
rainfall stations, observers have been instructed to report at
7am/ipm/7pm whenever more thap @8.52" of rain has fallen during the
preceding &-hour period; follow-up calls are to be made until the rain
ends.

Altogether the National Weather Service operates 78 precipitation
stations in the Illinais River basin. While, in cooperation with other
agencies, there are a total of about 135 hydrologic data stations.
GOES/DARDC data comes in automatically 4w/day. In addition the DARDC
data can be either called by telephone or the GGES data can be requested
from the Mational Environmental Satellite Service (NESS) through AFQOS,
the NWS caommunication systes.

WSFG Chicago also prepares a table of DAILY RIVER STAGES ...
ILLINOIS for dissemination on the Illinois Weather Wire. The table
lists flvod stage and the dav's stage reading for major points of
interest along the state’'s rivers and reservoirs, including the Illincis
River.

IIl. Forecasting

¥hile the Weather Service Forecast Office at Chicapo is responsible
for issuing flood/river stage warnings and statements for public release
within the state of Illinois, it receives technical and numeric guidance
suppert from either of two River Forecast Centers; Minneapolis or
Cincinnati. The gepgraphy of the Illinois is such that the River
Forecast Center at Cincinmati handlies drainages in the Ohia River basin,
while the River Forecast Center at Minneapoclis handies drainages in the
Missgicsippi River basin, This includes the Illinocis River.

In addition to providing numeric forecasts, the River Forecast
Centers are respansible for the development of forecast technigues
within the portion of the state for which they provide forecasts. MWhile
the River Forecast Center issues hydrologic guidance and forecasts, the
forecast Office in Chicago is responsible for adaptatien of that
guidance/forecast and the preparation, issuance and dissemination of
flopd/river stage warnings and statements for the state cof Illinois.

Forecasting the Illinois River requires the integration of
forecasts for s number of saaller rivers. Each of these smaller rivers
presents its own unique set of forecast procedures when it comes to
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predicting the runoff during storm events or du-ino the spring snowmelt.
Factors affecting the runoff in these smaller tributaries includes:

a) GSize of baszin
b) Snowcover, or lack of
ci Meteorological characteristics of store

d) Hydrologic/hydraulic characteristics of river & its
basin.

The lilinocis River below LaBalle is essentially a very flat,
siuggish river. But, in addition the Illinois presents another
complicating factor in that it becomes a rather large reservoir when the
Micssissippi River is in flood. This "backwater" effect can determine how
high the Illinpis River will rise, as well as how fast the lower
Illinots will drain. Succeeding storm events will keep building the
crest because the lower I1llinpis is not able to drain fast gnough.

The best way to take a look at the Illinois River is to compare two
tlood events., The first occurred during Noavember-Deceaber 1982, while
the sescond occurred during the spring of 1985.

First, a word about procedures. Froredures are emplrical, which
means that they require a degree of professional input hy the
hydrelogist in order to derive a forecast. The procedure is the result
of many vears of data on the Illinois, but needs to be revised from time
to time to reflect changing conditons in the basin. This procedure
takes into account new levees, siltation, etc. These are not taken into
account individually, but integrated collectively by the use of U.5.
Beological Survey streamflow records. But the model by itself is not
cepeble of being left to run "hands off." It is simply not possible to
develop a sephisticated "hands off" model that can be run with limited
data in the very short time frame af 2-3 hours in which we need ip
disseminate flood forecasts. That is basicaily why an empirical model
is used. The model we use is a balance between the incorporation of
hydrologic processes and forecasting expedience.

Back to the 2 flood comparisons. These events were used in this
report hecause they represent the variability of forecasting the
Illinois River from year to year, which in turn makes torecasting the
Il1lineis River such a challenge.

The ¢irst event, November-December 1982 (Figures 5,6 & 7) was a
result of a long period of rainfall., No snowmelt was associated with
the November-December 1982 fiood. November was guite wet, as was early
December. On December 2nd, 3-5 inches of rain fell in northeastern
Illinois. Before the 2nd of December the Illirois River rose gradually
but not spectacularly. After the December Znd rains, a major flood
occurred along the Illinois River. Two items stand out in regards to
this particular flood. One is the lack of significant inflow by
tributaries below Feoria, and the other item of interest is the large
flow at Meredosia, caused by backwater from the Mississippi River. @

Znd large rainfall event occured around the 25th of December producing
another, but smaller rise,
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It i=s an interesting exercise to follow the November-December ‘B2
flood crest downriver. The Kankakee at Wilmington crests on December
3rd. The crest moves into the Illinois, continues to build and crests
on the 4th. Several tributaries, the Fox River at Dayton and the
Mackinaw at Congerville crest on the 4th as well. The crest continues
to move downstream to Henry when the Illinsis discharge crests on the
7th., The really interesting point is that the discharge at Kingston
Mines which lies below FPeoria also crests on the zame day, December 7th.
The peak stage, though, occurs on December Bth at Henry and on December
Ptk at kingston Mines. The lower Illinols River is acting like a giant
reservoir with an initial surge of water, followed by a aradual rise in
the stages to a crest elevation. Another peint to make is that, all
things considered though the November-December "82 flopd involved one
majaor rise followed by a slow recession,

The 2Znd flond event (Figures B & 9) octurred in late February and
garly March of 19B5. The initial rise was the result of snowmelt
accompanied by some rainfall. A week later a very heavy rainfall event
cccurred dumping anvwhere from 4-7 inches of rain, A third rainfall
event occurred towards the end of March, but eniy produced a minor rise
on the Illingis. As a result of the snowmelt, followed a week later by
heavy rainfall, a near record crest was penerated at Peoria. As in the
case of the November-December 1982 ¢flood event, a large backwater was
caused by high stages on the Miscissippi. This is evidenced by the
large dizcharge at Meredosia. The February-March 'BS flood resulted in
two distinct crests. The magnitude of the second crest was augmented by
the first snowmelt-generated crest, Recause the I[liincis River below
LaSalle is so flat muitipie rainfall events will continue *ponding®
fioodwaters along the lower Illinois. This is especially true when the
Hississippi ic also in flood.

In comparing the ‘B2 flpod with the "85 flood, the main difference
is the shape of the hydrographs., The first event (Nov-Dec "BZ) resulis
in a fairly classic rise and recession, while the second event results
in hydrographs that rise and fall several times. But this is a
significant difference. Each and every runoff event in the Illinois
basin is unique. The basin is large. Runecff can be generated in a
number of wWavys; snowmelt, rain on snow and by just rain. To compound
the forecasting problem there is the hackwater effect from the
Mississippi River, as well as the exiremely flat slepe o+ the lower
I1linois.
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FLOOD DAMAGE PROTECTION PROGRAMS

French Wetmore
Chief, Local Floodplain Programs

Illinois Department of Transportation
Division of Water Resources

THE FLOOD PROBLEM

From its beginning at the confluence of the Kankakee
and Des Plaines Rivers, the Illinois River travels 270
miles to its mouth at the Mississippi. On its way, it
travels next to 19 counties and 36 cities and
villages. Periodically the river leaves its banks and
flows through those communities.

Since 1978, the Illincis River has flooded at least
once a year. Floods were so bad that two or more

counties along the river were declared disaster areas
by the President in 1979, 1982, 1983, 1985, and 19B6.

As shown in Figure 1, flood insurance claims paid
since 1978 exceed $26 million, one—-half of all the
flood insurance claims paid in the entire state. This
number can be doubled to estimate total state and
federal disaster assistance of $50 million. State and
federal disaster expenditures represent only 1/4 to
1/3 of the total property damages suffered. Adding
the cost of lost business and other expenses brings
the cost of Illineois River flooding during the period
1978-1985 to over $200 million or more than $25
million per year.

POSSIBLE SOLUTIONS

The traditional response to Illinois River floods has
been to build levees. A trip along the river will
show a substantial investment in levee systems
protecting urban, industrial, and agricultural areas.
Most of these were built with the advice and financial
assistance of the U.S. Army Corps of Engineers.
However, as seen in Figure 1, there are still a
tremendous number of properties left unprotected.

Accordingly, we need to look at other sclutions.
Rather than focus on only keeping the river off of
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people’s property, we need to think in terms of all
the possible ways we can protect property from flood
damage. The following pages will briefly review the
various measures, where they are appropriate, and what
kinds of problems or shortcomings they have. They are
categorized in four general areas: flood control,
property protection, emergency services, and
floodplain management.

FLOOD CONTROL

Flood control measures keep water from getting to
damageable property. They are also call "structural”
measures because they involve construction of man—-made
structures to affect the flow of surface water.
Because of the size and cost of structural projects,
they are typically implemented by government agencies,
usually with the help of the Division of Water
Resources, the Corps of Engineers, or the Soil
Conservation Service.

Levees and floodwalls. Prcbably the most common flood
control measure is to erect a wall of dirt (levee) or
cencrete (flocodwall) between the river and the
property to be protected. Levees and walls must be
well designed to account for large floods, underground
seepage, pumping of internal drainage, and erosicn and
scour.

Appropriate for: protecting existing development
without disrupting it. Where they protect more than
one property, they should be publicly owned. Levees
need a lot of room to fit between the river and the
area to be protected levees. If space is a
constraint, more expensive floodwalls are used.

Both must be set back out of the floodway so they
will not push floodwater onto other properties.

Problems: Levees or floodwalls can be overtopped
and suddenly flood many people who thought they were
protected. They may restrict access and view. There
are continued operation and maintenance costs to
insure the pumps work and that they do not slump or
develop holes from animals or roots.

Larger levees or floodwalls usually cost so much
that they cannot be built without government aid.

We can afford to spend a lot of money to protect the
major concentrations of flooded property like East
Peoria and Beardstown. But when the properties are
scattered or aligned in narrow strips along the
river as in Rome, we cannot afford te build 15 foot
high levees to protect them. In fact there is only
one more levee project expected on the main stem of
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the Illinois River and that will only construct a 44
yvear levee for the Village of Liverpool.

RHeservoirs and detention basins. These measures
control flooding by holding high flows behind dams or
in basins. After the flood peaks, water is let out

slowly in small amounts that the river can handle.
The lake created may provide recreational or water
supply benefits and dry basins can double as parks or
other open space uses,

Appropriate for: protecting existing development
without disrupting it. Reservoirs are most
efficient in deeper valleys where there is more room
to store water or on smaller rivers where there is
less water to store. They are often infeasible in
flat areas of Illinois because so much land would
have to be purchased.

Problems: They take up a lot of ground. Higher
dams create safety hazards when upstream flood flows
exceed design capacity. Reservoirs usually cost so
much that they cannot be built without goverment
aid. There are also continued operation and
maintenance costs. Sometimes costs can be reduced
by utilitzing existing features such as quarries to
hold water.

Channel improvements. A channel can be made wider,
deeper, or straighter so it will carry more water
and/or carry it downstream faster. Some smaller
channels can be lined with concrete or even put in
underground pipes. In a few locations, a diversion or
overflow channel can speed floodwaters to another,
bigger river.

Appropriate for: smaller streams and ditches in
developed areas, particularly if there is no room
for a levee. Dredging of larger rivers is usually
cost prohibitive because the dredged material must
be disposed somewhere and the river will usually
fill back in with sediment in a few years. Dredging
is usually only conducted to maintain a navigation
channel.

Problems: Channel improvements and their continual
maintenance can be expensive. They can damage or
destroy wildlife habitats and create new erosion
problems. Straightening a stream is only temporary
because it tries to eliminate meanders and other
features that nature will continually work to
recreate. Sending water faster downstream is
sending the flood problem downstream.
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Control gates and back—-up valves. Many smaller
ditches and pipes can have gates or valves installed
to keep water from backing up. Some are operated
manually but others, such as "flap gates™, can be
automatic. This prevents a larger river above flood
stage from backing floodwater into tributaries or
sewer lines.

Appropriate for: smaller channels and at storm
sewer outfall pipes. Communities and property
owners can install sanitary sewer back-up valves to
prevent backflow into low areas and basements.

Problems: Unless thereis a pump system installed,
the ditch or pipe will not be able to draim. Local
rains could then cause upstream flooding.

Ierracing and run-off controls. The run-off of rain
water can be slowed down on the ground by vegetation,
terraces, contour plowing, no-till farm practices, and
other measures. Delaying surface water on its way to
the channel also controls erosion and loss of topsoil.

Appropriate for: steeper slopes, especially in
agricultural watersheds.

Problems: Must be implemented by owners of property
far from the flood problem, usually at their
expense. Must be done by many over a wide area to
have an impact.

PROPERTY PROTECTION

Rather than keep water off of the land, property
protection measures modify the buildings exposed to
damage. They are also appropriate where the buildings
are scattered or a flood study has concluded that a
structural flood control project will not be built.
For more information, see Protect Your Home from Flood

Damage, available free from the Division of Water
Resources.

Building relocation or acquisition. The surest and
safest way to protect a building from flooding is to
move it to high ground. Vacant riverfront property
can be converted to public park or copen space..
Because this is expensive and because many people do
not want to own vacant flood-prone lots, there are
several government programs that can provide financial
assistance or even purchase the building and ilot. For
more information, see Elevating or Relocating Your
House to Reduce Flood Damage, available free from the
Division of Water Resources.
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Appropriate for: where the flood hazard is very
high, such as in areas subject to ice jams, flash
flooding, or deep waters and/or where the community
wants to clear or redevelop. Relocation is
appropriate for smaller buildings that are easier to
move and where the owner has a new lot available.
Acquisition and demolition is done more often for
larger, slab, or masonry buildings that are too
expensive to move and for dilapidated structures
that are not worth protecting.

Problems: Expensive for the individual property
owner, although there are some government loans or
grants available. If a large area is affected, some
smaller towns are concerned about loosing residents
or businesses.

Building elevation. Raising a building above the
flood level is cheaper than moving it and can be less
disruptive to a neighborhood. For more information,
see Elevating or Relocating Your House to Reduce Flood

Damage, available free from the Division of Water
Resources,

Appropriate for: smaller, wood frame buildings on
crawlspaces. Where flood depths are under nine feet
anrd velocities are slow, elevation can be more
appropriate than relocation.

Problems: The building may be isolated and without
utilities and therefore unusable during flooding.

Floodproofing. Some buildings can be made

floodproofed by sealing the walls and closing all
openings. When water reaches the building, it is kept
out. Apnother technique, wet floodproofing, works for
garages and unfinished areas; water is let in the
building but all damageable property is removed or
protected. Unlike acquisition or elevation,
floodproofing is relatively inexpensive and does not
involve moving or making major changes to the
building.

Appropriate for: areas of shallow, short term
flooding. Masonry buildings on slab are easiest to
waterproof. Garages and basements with block or

concrete walls are easiest to wet floodpreof.

Problems: Some buildings are tricky to waterproof.
Water pressures from deeper flooding can cause
structural damage, especially to basement walls and
floors. The building may be isclated and without
utilities and therefore unusable during floeoding.

-94—



Self-help advice and assistance, Some communities
provide help in the form of manuals, "open houses",
and direct consultation to property owners. Much
property can be protected with inexpensive steps taken
by the owner such as installing a sewer back-up valve,
moving appliances out of the basement, and considering
the flood hazard in remodelling projects. Lives and
property can be protected when people know the flood
warning signals, evacuation procedures, where to get
sandbags, how to clean up, etc.

Technical advice is one of the least expensive
measures a community can undertake. Every little step
taken by a property owner will reduce flood damages.
Manuals and technical assistance, including slide
presentations, are available from the Division of
Water Hesources,

Appropriate for: everywhere.

Flood insurance. Although it does not reduce flooding
or flood damages, insurance does help the flood
victim. The National Flood Insurance Program is
administered by the Federal Emergency Management
Agency (FEMA). It makes federally subsidized
insurance available for properties affected by surface
water problems in communities that have enacted
floodplain regulations. Some commercial companies
sell sewer backup and sump pump failure policies. All
are available through preoperty insurance agents.

Appropriate for: it depends on the type of flooding
and the property affected. Most buildings subject
to overbank flooding or ponding can benefit from the
National Flood Insurance Program. It is available
in most flood-prone Illinois communities.

Problems: National Flood Insurance will not cover
finished portions of a basement nor will it cover
property outside a building such as landscaping,
driveways, or seawalls. It will not reduce flood
damages, it will only pay part of the cost of
repairs.

EMERGENCY SERVICES

While property protection measures protect buildings
when the flood comes, emergency services measures
protect people. All counties and wany communities
have Emergency Services and Disaster Agencies (ESDAs)
to coordinate warning, response, and recovery during a
disaster. The manual, Flood Fighting, available from
the Division of Water Resources or the Illinois
Emergency Services and Disaster Agency covers these
measures in more detail.

95—

aE By my Wy wm by o= N O A A An e ex e ey B my



Flood Warning. Providing an adequate warning is the
number one way to save lives. Furthermore, much
moveable property, particularly vehicles, can be
Protected, even on very short notice. With a
well-prepared response plan, critical facilties such
as hospitals and water works, can take protection
measures and the limited work force can be used most
efficiently. Warning systems are relatively
inexpensive, especially on the bigger rivers.

Appropriate for: all but the smallest watersheds.
The bigger the river, the easier it is to set up a
system, the predictions will be more accurate and
there will be more lead time. In amaller watersheds
or hilly areas, adquate warning time may only be
given if a more expensive, automated system is
established.

Problems: Giving a warning does not mean people
will react properly. It is important that people
are advised of what the warnings mean and what they
should do or the warnings will not be heeded.

Sandbagging. This term includes all emergency
barriers that can be erected on short notice to stop
flood waters. Generally, emergency barriers are not
as effective, and may even cost more than, permanent
flood control facilities. Sandbagging does work well
as a back-up system to other flood protection
measures. It can be a very flexible way to provide
protection on short notice.

Appropriate for: blocking rising floodwaters at low
spots or to fill small openings in levees or
floodwalls. Larger sandbag walls can be built if
time, labor, and supplies are available.

Problems: If not properly planned or keved to the
flood threat, it can be a wasted effort when a
sandbag wall is not built fast encugh or high
enough. Careful planning and stockpiling is
necessary to ensure the availability of supplies on
short notice. The wages, health and safety of the
labor force must be accounted for.

Evacuation and rescue. Removing people from the
flooded area, either before the flood (evacuation) or
during (rescue), are vital measures to protect lives.
A related measure that must be considered is
sheltering and feeding those who are forced from their
hones.

Appropriate for: high flood hazards such as deep or
fast moving waters or where there is a threat of a
dam or levee break.



FProblems: Property owners may resist evacuation in
order to protect their belongings. Rescue
operations, especially at night or in fast currents,
can pose a danger to the rescuers.

Public health and safety maintenance. Numerous
measures must be taken during a flood to prevent
dangers to health and safety. These include
patrolling evacuated areas to prevent looting,
providing safe drinking water, vaccinating residents
for tetanus, clearing the streets, and cleaning up
debris and garbage.

Appropriate for: everywhere the community can
afford to provide protection. Advanced flood
response planning can identify needs, resources, and
where attention should be focused first.

FLOODPLAIN MANAGEMENT

While the three previous categories of mitigation
measures are oriented toward dealing with the existing
flood problem, floodplain management projects focus on
the future. Floodplain management projects are
designed to keep the problem from getting worse by
ensuring that future development in the floodplain
does not increase flood damages and by maintaining the
river system’s capacity.

Planning and Zoning. Advance planning can match the
land use with the land’s hazards, typically by
reserving flood hazard areas for open space, parking
lots, backyards, or similar low-damage activities. A
land use plan that proposes appropriate uses can be
implemented by a zoning ordinance that regulates
private development and by the community’'s capital
improvements plan that directs extension of roads and
utilities, the location of future parks, etc.

Appropriate for: communities that can expect any
growth or land development and are willing to guide
it.

Problems: Zoning can be controversial to these who
want complete freedom to build on their property
without government interference.

Floodplain development regulations. Subdivision
ordinances and building codes come into effect after
the plans and zoning ordinances have identified where
various land uses are appropriate. If buildings are
allowed, these regulations ensure that they will not
be subject to flood damage and that the development
will not aggravate the flood problem,
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Building codes also require that when existing
buildings are substantially damaged, they are rebuilt
protected from flood damage. 1In addition to
preventing flood problems from getting worse, these
regulations qualify a community for participation in
the National Flood Insurance Progam. For more
information, see the Division of Water Resource’s
manual, Floodplain Regulations.

Appropriate for: every community with a floodplain.

Problems: Can be controversial to those who want
complete freedom to build on their property without
government interference.

Open space acquisition or easements. Rather than
regulate future development, many communities purchase
vacant flood-prone lands to prevent hazardous
development and/or to obtain attractive sites for

parks. While this can be expensive, there are sources
of financial assistance for park acquisition or
development. Some Illinois communities have been

successful in getting owners to donate land for tax
purposes or to ensure it is kept open for future
generations to enjoy.

As an alternative to public ownership, an easement can
be purchased. With an easement, the owner is able to
develop the flood-free portion but he is paid to not
develop the flood-prone part. In some cases, the
owner is allowed to develop his ground for low hazard
uses or he can transfer his right to develop other
flood-free parcels.

Appropriate for: wherever there is vacant flooplain
land. Where lots are large and the floodplain is
relatively small, purchasing an easement can be
cheaper and more appropriate.

Problems: Can be expensive. A community with a
large portion of its area in the floodplain cannot
afford to convert its tax base intoe public open
space.

Stormwater management. 1In the past, developers and
communities built gutters, sewers, and ditches to move
surface water as fast as possible downhill to the
river channels. Not only did this aggravate
downstream flooding, it often overloaded the
community’s drainage system. The alternative,
stormwater management, looks at the whole system and
identifies where water should be held on-site, in
detention basins, or allowed to flow to the river
quickly.
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Requirements for detention are generally included in
ordinances governing subdivisions and new
developments. This insures that new developments pay
their share of the cost of using the drainage and
river system. Many developments utilize wet or dry
basins as landscaping amenities,

Appropriate for: wusually required for the larger
new developments such as those greater than 2 acres.

Froblems: If not properly planned, many small
on-site basins will not help, and may even
aggravate, the problem. Continued maintenance is
needed after the developer leaves.

Erosion and sediment control. Many Illinois rivers
are loosing their capacity to carry floodwaters to
sedimentation. As rain hits the greocund, especially
where there is bare dirt as on farm fields and
construction sites, soil is picked up and washed
downstream. Sediment tends to settle where the river
slows down and will gradually fill in the chanmnel.
Farm practices such as terracing and no-till will help
reduce agricultural erosion and keep topsoil where it
is needed. Catch basins can be installed downstream
of construction sites to slow run—-off so sediment will
be dropped on-site before it gets to the river.

Appropriate for: all watersheds. In urbanizing
areas, many communities require developers to build
and maintain sediment catch basins.

Stream maintenance. Sediment is not the only thing
that restricts a river’s ability to carry

floodwaters. A stream maintenance program works to
clean out blockages of a channel caused by overgrowth
and debris. This work is usually done by a
community’s public works crew. Communities also pass
crdinances prohibiting dumping and making riverfront
owners responsible for maintaining their areas. For
more information, see the Division of Water Resource’s
manual, Stream Maintenance.

Appropriate for: smaller streams. Annual
clean—outs should be conducted in late winter,
before spring flows and when there are no leaves
restricting visibility.

Problems: If not done properly, channel clearance
can allow bank erosion and destroy natural habitats.
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PICKING THE BEST MEASURES

While some of these measures may appear attractive, we
recommend a careful planning process to ensure that
the flood damage protection methods chosen are
feasible and appropriate to the hazard. Assistance is
available from the Division of Water Resources for a
three-step planning approach:

1. Reconnaissance. The first ster is to collect
available data on flooding and survey the affected
properties. This may include a detailed
building-by-building survey to identify appropriate
property protection measures and draw preliminary
recommendations. This work is usually done
completely at state or federal expense.

2. Detailed plan. The results of the
reconnaissance and preliminary recommendations are
reviewed with local officials. If there is an
interest in pursuing the projects, an
intergovernmental agreement will be signed.
Typically it will include a requirement that since
the state or federal government is going to help pay
for reducing flood damages, the community will
properly regulate development to ensure damages do
not increase.

If the projects will be primarily structural, the
state may request cost- sharing on preparing the
plans. If the projects are going to be primarily
non-structural, a citizens planning committee will
be formed and the community will assign a staff
person as liaison and floodplain planner. The
result of this phase is a detailed plan that is
reviewed at one or more public hearings, is adopted
by the city counecil, and forms the basis for
applications for state or federal financial
assistance.

3. Implementation. At this phase, applications for
needed outside funds are submitted. The community
will be expected to administer the locally funded
projects such as developing a flood warning system
or amending its zoning ordinance. There is likely
to be cost-sharing on the major projects. It is
recommended that the planning committee be used to
monitor and evaluate progress.
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STATUS OF ILLINOIS RIVER PROJECTS

As mentioned earlier, most of the Illincis River flood
control projects have been completed. Overall basin
planning has concluded that reserveoirs are not
feasible. Channel dredging is still being looked at
in the Peoria Lake area, but if it is funded it will
probably be for recreational purposes and may not
affect flood levels,

Since we cannot control the river, the current
approach is to look at each community. Many
communities on the Illinois and its tributaries have
had reconnaissance studies. Where structural projects
are shown to be appropriate, the state or federal
agency has proceeded on to steps 2 and 3. Two
examples of this are Pontiac and Liverpoocl, both of
which are having their detailed plans for levees
finalized by the Corps of Engineers.

We have found that structural flood control projects
will not be feasible in most of the remaining
communities. Accordingly, we are proceeding with
non-structural planning for the rest. 1Initially, we
started with those towns who asked for help. The
first town was Grafton. With the help of the regional
planning commission and a citizens committee, a
non—-structural plan was prepared. Due to loecal
cencerns and needs, it focuses primarily on emergency
services or flood fighting activities.

In 1984 we conducted the reconnaissance study for
Kampsville. A citizens planning committee worked with
state and village staff to develop a comprehensive
flood hazard mitigation plan that includes raising the
ferry road to ensure access during high water,
floodprecofing the water plan, elevating three
buildings, acquiring 50 parcels of land, and
converting the flood-prone target area into a
coemunity park and village asset. Funding for the
work has come from the Division of Water Resocurces,
the Federal Emergency Management Agency (FEMA), the
Department of Commerce and Community Affairs, and the
Division of Highways.

The next community was the Rome area of unincorporated
Peoria County. With funding support from FEMA, the
county conducted the phase 1 reconnaissance with

in-house staff and a surveyor. The resulting
recommendations could cost over $5 million and would
involve purchasing over 100 homes. Rather than wait

to de a detailed plan for the hardest hit area, the
County is preparing the detailed plan for only one of
the potential target areas. Over $2.7 million has
been committed to purchase and clear that area with
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funds from the Division of Water Resources, the
Federal Emergency Management Agency (FEMA), and the
Department of Commerce and Community Affairs.

We have developed a preliminary priority list of who
to help next. Because non-structural projects require
a high degree of local interest and potential for FEMA
funding, we are using flood insurance claims as a
measure of where attention is both needed and likely
to bring results (see figure 1.). During this fiscal
vear we will be conducting the reconnaissance
surveying in Hardin, Calhoun County, Jersey County,
Woodford County and Spring Bay. We have helped the
City of Peoria obtain FEMA funding to prepare a
mitigation plan for Peoria and Peoria Heights.

Communities, both on or off the 1Il1linois River, can
obtain copies of the references and assistance in
flood protection by contacting the Division of Water
Resources at 310 South Michigan Ave, Rm 1606, Chicago,
Illinois 60466.
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MSDGC ACTIVITIES IN THE UPPER ILLINOIS BASIN

Richard Lanyon
Agsistant Director of Research and Development
and
Cecil Lue-Hing
Director of Research and Development

INTRODUCTION

The greater Chicago area represents one of the largest urban cen-
ters in the United States, with a population of over five million people
in an area of approximately 900 square miles. Obviously, such a popu-
lation concentration and the attendant industrial and commercial enter-
prises require a complex and extensive water quality management program.

This paper describes the major aspects of water quality management
in the greater Chicago area and the role played by the Metropolitan
Sanitary District of Greater Chicago (District), the principal water
quality management agency in this area having responsibility for waste-
water treatment and water pollution control. A description of the cur-
rent activities of the District would not be adequate unless one under-
stands how and why this agency was created and what has been its past
accomplishments. The history of the District is representative of how
our nation has solved its water quality management problems.

CANAL BUILDING

The enabling legislation for creation of the District was adopted
on May 29, 1889 by an act of the Illinois General Assembly. This leg-
iglation came about as a result of a series of waterborne communicable
disease epidemics and continuing drainage-related public health problems
occurring over the prior fifty years.

In the mid-1800s, sewage disposal in Chicago consisted mainly of
pit privies and open drainage ditches which discharged directly to the
Chicago River and which, in turn, discharged to Lake Michigan. This
lake, as it does rtoday, served as the main supply of drinking water for
the city of Chicago. Because of the lack of understanding at the time
about the mode of disease transmission, a major drinking water intake in
Lake Michigan was within close proximity of the mouth of the Chicago
River.

In 1857, the Chicago Board of Sewage Commissioners chose a plan to
build a system of sewers to convey drainage and sewage to the Chicago
River to relieve the poor drainage conditions, to eliminate open drains,
and to allow for the discontinuation of pit privies. 0ddly enough, an
alternative plan to convey drainage and sewage away from Lake Michigan
to the Illinois River Basin was rejected as infeasible. This alterna—
tive was considered because a continental drainage divide between the
Great Lakes and Mississippi River Basins occurs in the Chicago area and
is only 15 feet above the level of Lake Michigan and 10 miles west of
the shoreline. The Illincis and Michigan canal was completed in 1848 for
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the purpose of navigation between the Great Lakes and the Illinois
River. It did not have sufficient hydraulic capacity to provide relief
for the drainage and sanitation problems.

Because of the growth in population and industry, pellution of the
Chicago River and the Lake Michigan water supply increased. Water in-—
takes were moved further and further offshore in an attempt to obtain
nonpolluted water. In 1867, a two-mile water intake tunnel nine feet in
diameter was constructed out into Lake Michigan.

In 187%, the Chicago River so fouled the city”s drinking water
supply that a citizen”s committee was formed and they soon recommended a
new canal be constructed to convey the city”s sewage over the divide and
away from Lake Michigan. Figure 1 illustrates the Chicago area drainage
system prior to the turn of the century.

A heavy storm in August 1885 flushed the city”s wastewater into the
lake beyond the water supply intake. The resultant outbreak of cholera,
typheid, and other waterborne diseases caused the death of about 12
percent of the city”s population. Another commission was formed and
eventually recommended that a canal of sufficient size be constructed to
divert 10,000 cfs from Lake Michigan into the Des Plaines River. The
diversion was to be complete, and all sewage was to be kept out of Lake
Michigan. The catastrophic storm of 1885 and the Commission”s recom-
mendation led to the enabling act of 1889.

Construction of the original man—made drainage system for the
Chicago area, including canals and three controlling works, as shown on

Figure 2, occurred over the period 1892 through 1922. The lock and

control at the mouth of the Chicago River were built in 1938. The
original lock at Blue Island was replaced by the 0”“Brien Lock in 1965.
The three controls on the Lake Michigan end of the system allow for the
passage of navigation and introduction of dilution flows to the canal
system. The structures at Lockport include a hydroelectric powerhouse
and navigation lock and these allow water to be released from the system
in controlled amounts.

Construction of this canal system has provided for proper drainage
and protection of Lake Michigan water quality. It, together with chlo-
rination of public water supplies, resulted in the control of waterborne
communicable diseases to the point that in 1917, Chicago had the lowest
mortality rate from typhoid fever among United States cities.

SEWAGE TREATMENT

To avoid having the Distriet”s canal system turning into an open
sewer, Lake Michigan water was to be drawn into the system for dilution
in large quantities. This gave rise to opposition from other Great
Lakes states, Canada, and the federal government. Their arguments,
predicated upon the assumption that the District”s diversion would re-
duce the levels of the Great Lakes and create dangerous harbor condi-~
tions, led to litigation which, together with continued population
growth and increasing industrial waste loads worked against the Dis-
trict”s sole reliance on the dilution method for sewage treatment.
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As early as 1908, the District began experimenting with wvarious
sewage treatment precesses. The Distriet”s first full-scale plants were
aimed at prototype testing of various treatment methods. An Imhoff
plant was constructed at Morton Grove in 1914, and a trickling filter
was added in 1920. In Des Plaines, an activated sludge plant was placed
into operation in 1922, the first full-scale activated sludge facility
built by the District. The District”s major sewage treatment works,
Calumet, North Side, and West-Southwest, were constructed in the 1920s
and 30s. Thus, the District was providing full secondary treatment for
all wastewater flows by 1940, more than a generation prior to this be-
coming a federal requirement. The District”s taxpayers paid for this
without federal subsidies.

From 1940 through 1960, the District kept abreast of increasing
sewage flows due to population growth and increases in its service area.
By 1960, it became increasingly obvious to the District that secondary
treatment alone would not be sufficient to meet the new regulatory con-
cerns about water quality. It was becoming apparent that effluent BOD
and S5 standards would be more stringent than the accepted secondary
treatment standards for facilities discharging to natural streams. In
addition, the greatly expanded service area necessitated that the Dis-
trict investigate new sites for its sewage treatment facilities. TFol-
lowing further research in advanced wastewater treatment, the District
constructed new advanced waste treatment facilities in northwest Cook
County in the 19707s and 807s.

The District”s seven treatment facilities have a total capacity of
2 billion gallons per day, ranging in size from 2 to 1,200 million gal-
lons per day. These facilities are shown on Figure 3. The District hnas
maintained an outstanding record of compliance with the NPDES permit
limits. Each year, the District”s record of compliance for all pollut-—
ant limits in all permits exceeds 99 percent.

At present, dissolved oxygen (D0) levels in some segments of the
District”s waterways do not consistently meet the IPCB secondary waters
standard of 4.0 mg/L. The District has determined that the applicable
standard cannot be met exclusively by upgrading its secondary waste
treatment process to tertiary levels. Sediment oxygen demand of benthic
deposits and sluggish flows during the critical summer period contribute
to the inability of these waterways to meet the DO standard. Accord-
ingly, the District has initiated construction of an artificial instream
aeration system to increase directly the DO levels in the waterways.

A water quality model was used to size and locate the seraticn
stations. Based on historical water quality data and computer simula-
tions of DO profiles, ten aeration stations having a total design ca-
pacity of 167,300 pounds of oxygen per day were selected for District
waterways in the Chicago area locations are shown on Figure 4. Indi-~
vidual station capacity will vary from 5,000 to 40,000 pounds of oxygen
per day. Construction of the first stations at Devon and Webster
Avenues were completed in 1979 and 1982, respectively. Additional con-
struction will be accomplished as funds sre available. Stations on the
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Calumet Sag Channel will be off-channel basins with cascade aerators to
also allow for recreation.

SOLIDS MANAGEMENT

The District, like other municipal agencies, has found that the
processing and disposal of sewage treatment solids is a major technical
and economic problem. Many of the solids management technologies prac-—
ticed today at the District and elsewhere in the United States were
developed in the first three decades of this century.

The District has moved away from older energy-intensive operations
to cperations with low energy utilization such as land application. A

brief chronology of solids management at the District is shown on Table

1. The District has learned that one of the kevs to efficient and eco-
nomical solids management is volume reduction through the use of de-
watering and drying processes. The District”™s current solids management
schemes all include anaerobic digestion, followed by processes designed
to remove water, including centrifugation, lagooning, and air drying.

Final disposition of District solids follows the practices out-
lined below. The quantity of solids disposed and the percent of total
for 1984 are also indicated. All of these practices are in compliance
with federal and state regulations.

1. Sludge Application to land in Fulton County and at Hanover
Park, 48,000 dry tons, 11 percent of total.

2. Landfilling at privately-owned sites under contract to the
Distriet, 30,000 dry tons, 7 percent of total.

3. Final closure of a City of Chicago landfill site, 260,000 dry
tons, 62 percent of total.

4. Controlled Distributions to Large-Scale Users, such as sod
farms, nurseries, golf courses, etc, 84,000 tons, 20 percent of
total.

5. Landscaping Purposes at District Facilities, incidental volume.
INDUSTRIAL WASTE CONTROL PROGRAM

The District is one of the few municipal sewage treatment agencies
with 2 long and effective record of enforcement regarding discharge of
industrial wastes to the public sewer system and of discharge to the
waterways. This record dates back to 1946 when the Board of Trustees of
the District adopted its first ordinance for the control and abatement
of pollution to waters within its jurisdiction. This ordinance required
all discharges to a waterway not to exceed in quantity an amount of
pollutants contained in an equal volume of the effluent discharged from
the sewage treatment works of the District.

Later, in 1962, the Board of Trustees of the District adopted an
ordinance that set forth certain limiting conditions for the discharge
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of liquid industrial wastes into the sanitary sewer system, including a
pH range between 4.5 and 10.0 and a limit on total fats, oils, and
greases of 100 mg/1l.

Subsequent to the passage of State of Iilinois regulations on wa-
terway and effluent quality, the District determined that a new indus~
trial waste ordinance was needed to further control the discharge of
industrial waste into the sewer system so that District treatment plants
would meet the new standards for discharge to the waters of the state.
In 1969, the District adopted the Sewage and Waste Control Ordinance
which set specific limits on 22 contaminants for discharges to waterways
as shown in Table 2 and limits for 13 contaminants and 11 limiting con-
ditions on discharges to sewers as shown in Table 3.

Direct Discharges To Waterways

The ordinance incorporates Illinois effluent standards for enforce-
ment of direct dischargers to Lake Michigan and to waterways. In addi-
tion, with respect to Lake Michigan, Appendix A of the ordinance states:
"there shall be no discharge of any sewage, industrial waste, or other
wastes of any kind into the waters of lake michigan." with this author-
ity, the district has proceeded to enforce the terms of this ordinance
against industries which discharge wastes to waterways and to lake
Michigan. Upon issuance of a Notice of Violation, dischargers must ap-
pear at a conciliation meeting. Compliance schedules and agreements for
abatement are worked out with the violators. For the most part, compli-
ance with these waterway effluent standards has not been a problem.

Upon occasion, in order to carry out the District”s mandate to
protect the quality of Lake Michigan, the District has proceeded through
petitions for injunctive relief in the Circuit Court of Cook County,
Illinois, against those outside its jurisdiction who discharge waste to
Lake Michigan. With such action, the Distriet sought to forece dis-
chargers in areas outside of the Distriet”s Jjurisdiction to cease and
desist and otherwise control the discharge of waste into Lake Michigan.

Several of the dischargers against which the District proceeded
were industries located in neighboring Lake County, Indiana, southeast
of Chicago. These industries included three major steel-making facil-
ities, three petroleum refineries, two petroleum products storage facil-
ities, two chemical manufacturers, and one food processor. The District
filed suit against these industries in 1970 as a result of studies un-
dertaken by the District and by other organizations. In 1972, the
Attorney General of the State of Illinois also filed suit against these
industries. The suits of the District and the Attorney General were
consolidated for litigation. As a result, court-ordered stipulatioms
which provide for the control of pollution of the Illinois waters of
Lake Michigan were entered into with each of the several industries.
These stipulations included a compliance schedule for the construction
of water pollution control facilities and the establishment of effluent
criteria.
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Indirect Dischargers To The Sewer System

In November, 1985, the Regional Administrator for USEPA Region 5,
approved the District”s pretreatment program making the District the
control authority under the USEPA regulations for administration of the
general pretreatment regulations, including the industrial categoriecal
standards. The limitations on Table 3 comprise the local limits under
the regulations, and the District has adopted by reference the categor-
iecal standards.

Because of the District”s history in enfercement of the Appendix B
limitations, the addition of the USEPA requirements will have little
effect insofar as protection of the treatment process and the environ-
ment is concerned. The District normally issues between 500 to 600
violations of the ordinance each year, and this is not expected to
change, except for failure of dischargers to submit the proper USEPA
self-monitoring reports.

The District has catalogued approximately 3,450 industrial dis-
chargers in its jurisdiction of which nearly 2,200 come under USEPA
regulated industrial categories. Discharge limits have been published
for 19 categories and these apply to 530 dischargers. Therefore, pub-
lished USEPA categorical standards apply to only about 15 percent of the
industrial dischargers. The District has notified each of these regu-
lated dischargers regarding their obligations under the regulations, and
the self-reporting requirements have been initiated.

Some of the regulated categories are subject to limits for organic
priority pollutants, and the District has begun the analysis of samples
from these industries for these pollutants. The District has also ap-—
plied for removal credits under the regulations; however, due to litiga-
tion and legislative changes, action on our application has been de-
layed.

TUNNEL AND RESERVOIR PLAN TO CONTROL COMBINED SEWER OVERFLOWS

Combined sewer overflows (CS50s) in the Chicago area discharge the
equivalent of raw waste from one million people per day into the water-
ways. Besides being unsightly, continuation of this pollution is a
violation of NPDES permits and contributes to lack of attainment of
water quality standards. After extensive studies of 23 alternatives by
a committee of state and local officials in the early 1970s, the commit-
tee recommended the Tunnel and Reservoir Plan (TARP) as the most eco-—
nomical and environmentally acceptable way to solve the regional problem
of CSCs.

TARP is designed to capture C50s from the 375 square miles of com-
bined sewer area within the District. In addition to being a pollution
problem, the quantity of discharge to the waterways during heavy storm
periods exceeds the capacity of the waterways to transport the flow away
from the area, causing both basement and local street flooding. Exces-
sive storm flows require the release of polluted waters to Lake
Michigan, thereby polluting the area”s drinking water source and nearby
public bathing beaches. The objectives of TARP are therefore as follows:
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l. To prevent backflows to Lake Michigan,
2. To eliminate waterway pollution caused by CSOs, and
3. To provide for flood control.

Implementation

TARP was divided into two phases to accommodate federal funding.
Phase I consists of four different tunnel systems (Calumet, Des Plaines,
Mainstream, and Upper Des Plaines) totalling 110 miles in length. Phase
I is primarily meant to control pollution, and will eliminate 85 percent
of the CSO pollution load. Of the 110 miles, the largest is the Main-
stream Tuunnel, the completed portion of which consists of 31 miles of
tunnels, 13 to 33 feet in diameter and 240 to 300 feet below ground. It
extends from the northeastern to the southwestern parts of the Dis-
trict”s service area, as shown on Figure 5. Sewage and stormwater enter-
ing the tunnels through 116 drop shafts are carried to the Mainstream
Pumping Station {(MSPS), where the flow is subsequently pumped to the
West-Southwest facility for treatment.

The TARP MSPS is one of the largest underground pumping facilities.
It is designed to handle not only the presently completed portion of the
Mainstream System, but has the capacity for those portions of the system
not yet constructed. The MSPS provides space for eight pumps, with
1,100 efs of total capacity. These pumps together are able to empty the
3] miles of the Mainstream Tunnel in less than two days.

Phase TII of TARP will consist of an additional 21 miles of rock
tunnels and three reservoirs with a total storage capacity of 128,000
acre—~ft. Two of the proposed reservoirs will be located in existing rock
quarries. During major storms, the discharge from the tunnels will be
directed into the reservoirs for temporary storage and preliminary
treatment. Following temporary storage, the reservoir contents will be
pumped to existing facilities for treatment. Phase II was designed
primarily for flood control, though it will elimipate the remaining 15
percent of pollution from CS807s. 1In 1976, Congress authorized the U.S.
Army Corps of Engineers to take responsibility for Phase II of TARP.

The estimated construction c¢ost of Phase I is 8$2.24 billion as
shown in Table 4 and, as this phase is primarily a pollution control
project, the USEPA is providing grant funds for approximately 75 percent
of the project costs. The cost of the projects completed or under con-
struction as of 1985 was $1.215 billion. The remaining, unawarded por-—
tion of TARP Phase I, now estimated to cost $1.028 billion, has been
designed, and is awaiting further appropriations of USEPA funds. The
District has estimated that Phase II will have 2 construction cost of
$1.6 billion.

Benefits of TARP

Approximately 43 million pounds of BOD is spilled to the area’s
waterways from combined sewers annually. The first phase of the TARP
system will reduce this BOD load by approximately B85 percent. Phase II
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will reduce the BOD spillage by about 99.8 percent. It is also esti-
mated that Phase T TARP will reduce floodwater damage by 10 to 15 per-—
cent and that Phase II TARP will reduce the flood damage costs by ap-
proximately 65 percent. Municipal sewer improvements added to Phase II
TARP will substantially eliminate all fiood damage in the combined sewer
area.

There are several regional benefits that will be achieved by TARP.
Approximately $1 billion in costs for plant expansion and $20 million in
high~level sewer construction by the District will be offset. Also,
municipal sewer construction of $66 million will be offset. The quality
of the waterways in the combined sewer area of metropolitan Chicago will
be greatly improved and flooding significantly reduced after both phases
of TARP become operational. Moreover, the incidences of backflows to
Lake Michigan will be greatly reduced and enhancements will accrue to
the recreational potential of the waterways and the value of property
along the waterways.

STORMWATER MANAGEMENT

The District”s historic responsibilities for drainage have led to
its involvement in flood control or stormwater management. Aside from
the drainage improvements in the first half of the of this century, the
District began its first direct involvement in flood Control in the
1950s with the design and construction of waterway improvements. Drain-
age ditch construction and waterway widening was accomplished up until
the early 1960s when it was realized that these types of projects did
not solve problems, but merely moved them downstream.

Therein began the Distriet”s role in stormwater management. In
1967, funding was programmed for a series of stormwater retarding res-
ervoirs in the separate sewered and ronsewered areas of the District.
Funding for these projects was to be cooperative in nature with local
governments picking up costs for engineering and maintenance. Although
slow to take root, the programs” early and notable projects were the
Melvina Reservoir in Berkeley and the Middle Fork Reservoir in North-
brook.

To prevent the flooding problem from getting worse, the District
amended its Sewer Permit Ordinance in 1972 to require municipalities to
adopt comprehensive stormwater management plans or in the absence there-
of, to require developers to install on-site detention for excess storm-
water flows. As a result of this amendment, no communities have adopted
the required plans, but developers have installed on-site detention
reservoirs with a total capacity of 7,753 acre—feet through 1986.

The need for comprehensive stormwater management planning for the
entire area was addressed with the District entering into a cooperative
agreement with the Soil Conservation Service (SCS) in June, 1971. The
resulting Chicage Metropolitan Area River Basin Plan (CMARBP) was com—
pleted by July, 1976, at a total cost of 2.9 million dollars, l.6 mil-
lion coming from District resources and the balance from the SCS.
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The CMARBP was a cooperative undertaking inveolving all levels of
government including forest preserve districts and soil conservation
districts. The CMARBP consists of seven separate plans for the seven
watersheds in the metropolitan area as shown in Figure 6. The totzl area
affected includes portions of Wiszonsin and Cook, DuPage, Lake, and Will
Counties in 1Illinois. A steering committee, consisting of citizens and
representatives {rom lccal governrents and organizations was established
in each watershed to guide the planning effort. The SCS staff directed
the surveys and technical studies of alternztives.

Implementation of the CMARBP iIs being handled in a variety of ways.
In some watersheds, implementation is handled by the SCS watershed pro-
gram under Public Law 566, in others the District has utilized ifs co-
operative program with local governments, and in one basin, Congression-
al authorizztion has been received for the U.S. Army Corps of Engineers
te assume responsibility. A summary of the projects included in the
CMARBP is shown in Table 5.

Both the Poplar Creek and Upper Des Plaines River watersheds are
relatively undeveloped and proper on-site detention and flood plain
preservation and control are thought to be sufficient to avoid future
flood problems as development occurs. Arother small watershed, West
Branch of the DuPage River, had flood control projects identified and
installed as part of the Distriet”s Hanover Park Solids Management Plan
implementation.

HAZARDCUS MATZRIALS EMERGENCY RESPONSE

In the summer cf 1978, explosions and fires occurred at two chem—
ical plants in the southern suburbs of Cook County. One plant wanufac-
tured pesticides and large quantities of toxic meterials were released
to the environment. In beth situations, hazardous or toxic materizls
posed a severe threat to the local air and water resources. As a resuylt
of these incidents, ané a rising awareness of hazardous waste iandfill
problems, the IEPA and Illinois Emergency Service and Disaster Agency
convened a meeting of local, stzte and federal Chicago area agencies to
form a Hazardous and Toxic Materials Emergency Response Plan.

The Plan was not an attempt to recefine authorities, responsibil-
ities or methods, but simply to identify levels of responsibility and to
provide a coordinating mechanism. The coordimating machanism is pre-
sently handled bv the Emergency Response Coordinating Committee. Acti-
vities include updating agency perscmnel and equipment rosters, improv—
ing communications, cross-training of personnel and analyzing pas: res—
ponse activities for the purpose of improvimg future operations.

Responsibilities for incidents are as follows:

- Waterway spills: Primary response, U.S. Coast Guard
First support, District
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- Hazardous spills and/or toxic gas release in the
City of Chicago: Primary response, Chicago Fire Depart-
ment
First support, District

- Hazardous spills in Cook Cbunty outside Chicago:
Primary respomnse, District
First support, local fire department.

- Toxic gas releases in Cook County outside Chicago:
Primary response, Cook County Depart-
ment of Environmental Control.
First support, Distriect
Second support, local fire department.

ENVIRONMENTAL MONITORING ACTIVITIES

Lake Michigan

The District was created in 1889 to protect the source of the city
of Chicago”s drinking water-Lake Michigan. The District has continued
to safeguard this valuable water resource through capital improvements
such as TARP, and by continuing extensive water quality monitoring pro-
grams for this great lake.

There are, at present, seven ongoing water quality monitoring pro-
grams for Lake Michigan. These programs are briefly described in Table
6. Figure 7 is a map of the southwestern portion of Lake Michigan in-
Eicating the sampling locations for the seven water quality monitoring
programs described.

Chicago Area Waterways Ambient Monitoring

The District conducts a program to monitor the water quality of the
waterways within its jurisdiction by taking monthly grab samples at 48
locations. These sampling locations are upstream and downstream of the
outfalls of the seven treatment facilities, at locations where waterways
enter or leave the District, at or near USGS flow measurement stations
and at other critical locations as shown in Figure 8.

The monthly samples from these 48 locations are analyzed at Dis-
trict laboratories for 48 separate biological, chemical, physical, or
radiological constituents. The data from these 48 locations are used to
evaluate compliance with water quality standards, to determine trends
and to determine the impact of operations and the construction of major
improvements. Data resulting from this waterway monitoring is provided
to other agencies at their request.

Illinois Waterway Monitoring

In 1977, the District initiated an extensive water quality survey
of the 133 mile reach of the Illinois Waterway from the Lockport Loek
and Dam to the Peoria Lock and Dam as shown in Figure 9. Included in his
survey are 49 Jlocations from which grab samples were taken and
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analyzed for biological, chemical, and physical constituents. This sur—
vey was performed in 1977 and since 1983 has been performed annually.
Since 1983, the survey has included the collection and analysis of sed-
iments from selected locations. Dissolved oxygen concentrations meas—
ured in 1977 and 1983 are shown on Figure 10.

SUMMARY AND CONCLUSIONS

This presentation has described the activities of the Distriet to
show its role as the principal water quality management agency in the
Chicago area. As a result of the District”s history and development its
current and ongoing activities accomplish the following:

1. Eliminating discharges of raw sewage to Lake Michigan thereby
protecting this resource as a supply of drinking water and
protecting the public health of the community.

2. Providing full secondary treatment of sewage for a population
of 5,000,000 thereby protecting water quality for downstream
users.

3. Processing and disposing of municipal wastewater treatment
solids in an environmentally safe manner resulting in the re-
cycle of these solids to land.

4. Controlling industrial waste to protect the wastewater treat-
ment process, insure compliance with waterway effluent stan-
dards and protect the public from industrial toxic discharges
to waterways or sewers.

5. TImplementing a cost-effective control program for combined
sewer overflows to reduce waterway pollution loading and pro-
vide treatment for polluted urban storm water runeff.

6. Implementing a master drainage plan for the greater Chicago
area involving the resources of federal, state, and local gov-
ernments in planning, design, construction and operation of
facilities to reduce storm water flooding and provide multiuse
activities at project sites.

7. Cooperating with other local and state agencies in the oper-
ation of a hazardous materials emergency response plan to pro-
tect the public health and welfare from accidental spills of
toxic pollutants to the environment.

8. Cooperating with other local and state agencies in the oper-
ation of environmental monitoring programs to assess compliance
with environmental regulations and to identify need for changes
or new regulatory programs.
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO

TABLE 1

CHRONOLOGY OF SOLIDS MANAGEMENT AT THE DISTRICT

1922

1932

1937

1939

1969

1970

1972

1974

1978

1978

1981

Heat—-dried solids sold at Des Plaines Treatment
Works

Heat drying at the West-Southwest Sewage Treatment
Works - Experimental Scale

Full-scale drying at the Calumet Sewage Treatment
Works

Full-scale heat drying at the West-Southwest Sewage
Treatment Works

Research plots started by University of Illinois at
Elwocd for studies on agricultural use of digested
solids

First District land purchase at Fulton County for
solids utilization in reclamation of strip mined
land.

Solids application begins at Fulton County

Nu Earth program begins for free distribution of
aged solids

Nu Earth program restricted to controlled free
distribution for non-food-chain uses

Full-scale 140 acre farm at Hanover Park Water
Reclamation Plant.

Air-dried digested solids used in closure plan for
City of Chicago landfill
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO
Table 2

APPENDIX A OF THE SEWAGE AND WASTE CONTROL ORDINANCE
FOR DISCHARGES TO WATERWAYS

Not to Exﬁegd
> b ]

Constituent Units Limits
Arsenic mg/1l 0.25
Barium ng/1 2.0 ,
Biochemical Oxygen Demand -
Cadmium mg/1 0.15
Chromium (Hexavalent) mg/1 0.1
Chromium (Total) mg/l 1.0
Copper ng/1 0.5
Cyanide mg/l 0.13
Fats, 0ils or Greases ng/1 15.0
Fecal Coliform counts/100 ml 400.0
Fluoride mg/1 15.0
Iron mg/1 2.0
Lead mg/1 0.2
Manganese mg/1 1.0
Mercury ng/1 0. 0005
Nickel mg/1 1.0
pH range Units not>10.0
nor< 5.0
Fhenols - mg/l 0.3
Phosphorus (Calumet River only) mg/1 1.0
Silver mg/1 0.1 2
Suspended Solids -
Zinc ng/1 1.0

1Compliance with these numerical standards shall be deter-
mined on the basis of 24-hour composite samples, averaged
over any monthly period. However, no single 24-hour com—
posite shall be greater than 2 times the standard and no
grab sample shall be greater than 5 times the standard.

2Biochemical oxygen demand and suspended solids in all efflu-
ents shall meet the following limits:

a. No effluent from any source discharging into the Chicago
River System or inteo the Calumet River System, shall
exceed 20 mg/l1 of biochemical oxygen demand or 25 mg/l
of suspended solids.

b. No effluent whose dilution ratio is less than 5 to 1

shall exceed 1C mg/l of biochemical oxygen demand or 12
mg/1l of suspended solids.
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c. No effluent whose dilution ratio is less than 1 to 1
shall exceed 4 mg/l of biochemical oxygen demand or 5
mg/1l of suspended solids.

3Fats, 0ils or greases may be analytically separated into

polar and nonpolar components. If such separation is done,
reither of the components may exceed 15 mg/l.

4
In addition to the other requirements, no effluent shall

contain settleable solids, floating debris, visible oil,
grease, scum, or sludge solids. Color, odor, and turbidity
must be reduced to below obvious levels.

5There shall be no discharge of any sewage, industrial

wastes, or other wastes into the waters of Lake Michigan.
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO

Table 3

APPENDIX B OF THE SEWAGE AND WASTE CONTROL ORDINANCE
FOR DISCHARGES TO SEWERS

Not to Exceed

Constituent Units Limits
Cadmium ng/1 2.0
Chromium (Total) mg/1l 25.0
Chromium (Hexavalent) mg/1 10.0
Copper mg/1 3.0
Cyanide (Total) mg/1 10.0
Cyanide (Readily released at mg/1 2.0
68.3°C and pH = 4.5)

Fats, 0ils or Greases mg/1 250.0
Iron mg/1 50.0
Lead ng/1 0.5
Nickel mg/1 10.0
pH units not>10.0

nor 5.0
Zine mg/1 15.0
Temperature °c 68.3

NOTE: Any discharge of wastes or waters into a sewer which
terminates in or is a part of the sewerage system of
the District, must not contain the following:

I. Volatiles sufficient to cause fire or explosion.

2. Noxious or malodorous liquids, gases or sub-
stances.,

3. Water or wastes containing toxic substances.

4. Garbage that has not been ground or comminuted.

5. Radinactive wastes unless they comply with the
Atomic Energy Commission Act of 1954.

6. Solid or viscous wastes which cause obstruction to
the flow.

7. Waters or waste containing substances which are
not amenable to treatment.

8. Excessive discoloration.

9. Mercury in excess of 0.0005 mg/l, with certain
exemptions provided.

10. Pollutants which will cause corrosive structural
damage.

1l. Pollutants which will cause interference to or
pass through the treatment process.
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO

TABLE 4

FUNDED AND UNFUNDED PORTIONS OF TARP PHASE I

Segment

Mainstream

Calumet
D“Hare

Des Plaines

Segment

Mainstream

Calumet
O“Hare

Des Plaines

FUNDED

Construction Cost (Million $)

Length (Miles)

975 31.2

153 9.2

64 6.6

23 3.5

Totals: 1,215 50.5
UNFUNDED

Construction Cost (Million $)

197
400

0
431

Totals: 1,028

Length (Miles)

-118-



THE METROPOLITAN SANITARY DISTRICT QF GREATER CHICAGO

TABLE 5

FLOOD CONTROL PROJECTS INCLUDED IN THE
CHICAGO METROPOLITAN AREA RIVER BASIN PLAN

AND OTHER DISTRICT PROGRAMS

Storage
Project Type Number Capacity
{acre-feet)

Cailumet-Sag Channel Watershed

Reservoirs 3 290

Bridge Replacements 1 o
Little Calumet River Watershed

Reservoirs 5 12,500

Channel Improvements 1 e
Lower Des Plaines River Watershed

Reservoirs 11 1,960

Channel Improvements 3 -

Bridge Replacements 1 -
North Branch Chicago River Watershed

Reservoirs 7 2,000
Poplar Creek Watershed

Reservoirs 3 210

Channel Improvement 1 -

Bridge Replacement 1 -
Upper Des Plaines Watershed

No projects designated —— -
Upper Salt Creek Watershed

Reservoirs 6 6,370

Channel Improvements 1 -
West Branch DuPage River Watershed

Reservoirs 1 230

Channel Improvements 1 -

Bridge Replacement 1 -
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO
TABLE 6

LARKE MICHIGAN MONITORING PROGRAMS OF THE METROPOLITAN
SANITARY DISTRICT OF GREATER CHICAGO

3.

Zl-o

Sampling of Wilmette, Chicago, and Calumet Harbors for
toxic organic compounds, bacteria and conventional con—
stituents during bypassing by the District from the
Wilmette, Chicago, and O"Brien Locks to Lake Michigan
during heavy rains.

Sampling near the Zion Nuclear Power Station of Common-
wealth Edison for radioactivity content and toxic organ-
ie compounds.

Sampling of the Calumet and Indiana Harbor areas and the
water intakes for Waukegan, Winnetka, and Evanston for
polychlorinated biphenyls and pesticides.

Determination of the fish, bacterial, algae, and benthos
populations of the Wilmette, Chicago, and Calumet Harbor
areas.

Sampling of the inshore copen waters for bacteria and
conventional constituents at seven locations between the
Cook-Lake County Line and Indiana Harbor.

Sampling near the Robertsdale Pumping Station of the
Hammond—Munster, Indiana, Sanitary District.

Sampling near Navy Pler and in Monroe Harbor before,
during, and after public lakefront entertainment events
for bacteria and conventional constituents.
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO
FIGURE 1

CHICAGO AREA WATERWAY SYSTEM
PRIOR TO 1900
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO

FIGURE 2

CANAL SYSTEM OF THE DISTRICT
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO

TREATMENT FACILITY AND SERVICE AREAS MAP

FIGURE 3
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO
FIGURE 4

EXISTING AND PLANNED INSTREAM AERATION STATIONS
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO
FIGURE 5

TUNNEL AND RESERVOIR PLAN SYSTEM
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THE METROPOLITAN S

ANITARY DISTRICT OF GREATER CHICAGO

FIGURE 6
CHICAGO METROPOLITAN AREA RIVER BASIN PLAN
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THE METROPOLITAN SANITARY DISTRICT OF GRFATER CHICACO

FIGURE 7
LAKE MICHIGAN SAMPLING PROGRAM AREAS
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THE METROPCLITAN ZANITARY DISTRICT OF GREATER CHICAGO

FIGURE 8

WATERWAY SAMPLING LOCATION POINTS
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THE METROPOLITAN SANITARY DISTRICT OF GRFATER CHICAGO

FIGURE 9
ILLINOIS WATERWAY FROM LOCKPORT TO PEORIA
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Natural Resources of the Illinois River
Tand Its Basin '
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OPENING REMARKS FOR THE NATURAL RESOQOURCE SESSION
John W. Comerio
Director, Office of Planning and Development

Il1linois Department of Conservation

Good morning and welcome to today's session on the Natural

Resources of the Illinois River and its basin. I am John W.
Comerio of the Illinois Department of Comservation. I am very
happy to participate in this important conference. I wish

to extend to you a sincere apology from Director Mark Frech
who is unable to be here today.

The Department of Conservation's mission is to protect
and manage the state's natural resources and provide outdoor
recreation opportunities. The Department meets these objectives
while recognizing their relationship to other state goals and
incorporating these objectives with environmental protection
and economic development. In this way the Department helps
in a large measure to upgrade the quality of life in Illinois.

The Department is a governmental agency, and as such,
must operate within a broad, statewide context while recognizing
local attributes, needs, and desires.

The Department of Conservation has a major interest in
the Illinois River Basin which contains some of the stare's
most productive fish and wildlife habitats and important outdoor
recreation assets. The Agency manages 29 separate properties

along the TIllinois River encompassing over 70,000 acres of
land.

Recent capital improvements have upgraded 13 of these
Department sites between fiscal years 1985 through 1987. 1In
this period, over 20 million dollars have been spent on these
Illinois River sites alome. The Build Illinois Wildlife Habitat
Acquisition Program has provided 6.5 million dollars in FY86
and FY87 for areas along the 1Illinois River. Department
assistance to municipalities along the Illinois River has been
considerable im the last 2 vyears. Approximately §460,000 of
Build Illinois Open Space Land Acquisition and Development
funds have been provided to municipalities, As many of you
know, Governor Thompson presented a $200,000 check of the
Department of Conservation-administered federal Land & Water
Conservation Funds to the City of Peoria and Peoria Park District
officials for the 36 acre park along the Development. Since
1985, $405,000 of Land and Water Conservation TFund dollars
have been spent in Peoria. Approximately 5$151,000 of State
Boat Access money has been spent in FY86 for communities along
the Illinois River at Creve Coeur, Grafton, and Spring Valley.
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For those not familiar with the Department, some of the
major sites owned and managed by the Department of Conservation
in the area of Peoria Lake include Woodford County State Fish
and Wildlife Area, Marshall County State Fish and Wildlife
Area, Banner Marsh State Wildlife Area, Rice Lake State Fish
and Wildlife Area, Spring Llake Conservation Area and Sparland
County Conservation Area. We have strong commitments to these
and other sites along the Illinois River and sedimentation
of backwater areas is of major concerm.

I would like to briefly outline a few projects undertaken
by the Department of Conservation in the Peoria Lake area.

The Department has recently initiated a Watershed Planning
Program to address soil erosion and sedimentation problems
in 1Illinois, particularly those associated with Department
land and water areas. Environmentally sound and economically
affordable techniques for streambank erosion contrel are
currently being tested and will be promoted on public and private
property. Court Creek is located in Knox County and empties
into the Spoon River and eventually into the Illinois River
near Havana. Court Creek is currently the site of one of our
research/demonstration projects. Crow Creek empties into
Sparland Conservation Area just north of us here along the
river. Crow Creek may be the next site selected for streambank
erosion control evaluations. A brochure for the Illinois
River Soil Conservation Task Force has been published by the
Watershed Planning Program in cooperation with other agencies
and groups. The brochure essentially outlines the Illinois
River Basin soil erosion and sedimentation problem.

The Department of Conservation is funding a project to
restore aquatic wvegetation imn Peoria Lake. Thousands of
arrowhead and pondweed tubers are being planted in a bay in
Lower Peoria Lake, and protective measures will be tested to
see if they help the plants to become established. Depletion
of these aquatic plants in the past has led to severe reductions
in the numbers of waterfowl and game fish in Peoria Lake.
These losses of aquatic life have decreased fishing and hunting
opportunities at the lake. The vegetated areas may decrease
wave fetch and, in turn, decrease the rate of shoreline erosion
while wupgrading the aquatic and wetland habitat and water
quality.

Conservation currently maintains fish monitoring stations
in Peoria Lake and conducts fish surveys each year. The fish
survey data is generally wused for Thabitat management.
Contamination of fish species is checked from surveys conducted
near the Peoria water intake system in Peoria Lake.

The Department is also currently compiling information
for the ©National Wetland Inventory. This effort is being
conducted by the Department's Wetlands Program and will offer
an automated data base for further investigations associated
with the Peoria Lake problem.
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The agency has provided a great deal of management,
assistance and information specifiec to the Illinois River Rasin
and to the Peoria area. We feel the Department, on the whole,
is doing a good job managing the natural resources and outdoor
recreational assets of the Illinois River Basin and is addressing
in a meaningful way the real resource management issues of
the Basin.

Our speakers in the Natural Resources Session will provide
us with futher Basin information and will help to set the stage
for the discussion groups that follow at 3:30 p.m. this
afternoon. The speakers will briefly refresh your memory on
pertinent Illinois River Basin considerations which include

1) Basin evolution and dynamics,

2) Fish and wildlife considerations,

3) Watershed modifications and treatments,

4) Water quality and water-use management issues, and
5) Soil and habitat conservation programs.

Other key issues, like the effects of Lake Michigan
Diversion on fish and other wildlife along the Illincis River,
will not be ignored. Please raise pertinent questions and
offer recommendations for solving these problems during the
discussion groups.

I'm sure you will enjoy the day's session and please feel
free to participate in the discussion groups.
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RIVER BASIN EVOLUTION AND STREAM DYNAMICS

Lawson M. Smith
Chief, Engineering Geology Group
U.3.A.E. Waterways Experiment Station

River basins are complex environrmental systems which require mul-
tidisciplinary approaches to develop comprehensive basin plans and
programs. Develomment of a coordinated river and river basin management
plan for the Illinois River System will require an understanding of the
natural evolution of the Illinois River in order to analyze the impact
of man's activities and changing natural factors on the river system.

In the following paragraphs, a discussion will be given of the
general evolution of river basins and stream dynamies in terms of an un-
derstanding of the mechanies of fluvial systems. Upon establishing a
basie background in fluvial systems, the general evolution of the Il-
linois River Basin will be ocutlined, including a consideration of the
future development of the river,

RIVER BASINS AS ENVIRONMENTAL SYSTEMS

Like all environmental systems, river (or fluvial) systems are
characterized by a number of important qualities. These qualities are:
(1) the limits of the fluvial system are environmental; (2) the elements
of the system interact; (3) the fluvial system is controlled by previous
actions; (4) a2 single element usually dominates the fluvial system; (5)
the system evolves through time; (6) energy and matter flow through the
system; and (7) the dynamics of the system are influenced by thresholds.

The limits of a fluvial system are the drainage divide of its
drainage basin and the mouth of the river. Elements of the fluvial sys-
tem, such as the tributary channels and the main channel interact; that
is, a change in the tributary network will impact the character of the
main channel, and vice-versa. Fluvial systems are controlled by the
dominant element of climate, which through precipitation and temperature
control the amount of water flowing through the system. A river system
is also controlled by previous actions, such as a long-term response to
the processing of large amounts of glacial meltwater, a condition which
still influences the Illinois River today. River systems evolve over
time zeomorphically, as they adjust their physical character to the in-
fluence of major internal and external parameters. Fluvial systems
transfer energy through raindrop impact on hillslopes to the exertion of
fluid shear on the streambanks. Mass, primarily in the form of water
and sediment, is transported from the farthest drainage divide to the
channel mouth through the expenditure of energy in the system.
Thresholds, such as critical discharge levels or channel slopes in-
fluence system dynamies by changing the importance of certain processes,
such as channel bed or streambank erosion.
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Subsystems exist within an overall fluvial system that may be con-
sidered as important and separate elements of the system. The major
subsystems of a fluvial system are the main channel and its floodplain,
the tributary network, and the hillslopes. These subsystems are charac-
terized by energy and mass transfer through them and interaction between
them. The hillslope subsystem transfers water and sediment overland
during precipitation through the generation of sheet flow and the even-
tual erosional development of rills and gullies. Water and sediment in
the gulliies then enter the tributary drainage network and are
transported downstream, modifying the tributary channels progressively
downstream., Upon entering the main channel, the collective influence of
the many tributaries on the main channel is expressed by the rate and
type of sediment production from the tributary and hillslope subsystems
and the hydrologic smoothing of the processing of precipitation and con-
sequent streamflow to the main channel. The resulting mainstream
reflects an adjustment to the tributary and hillslope subsystems, in
terms of process and form.

Fluvial systems are controlled by a number of external and inter-
nal factors. Major external factors influencing the evolution and
character of fluvial systems are time, geology, initial relief, geclogy,
climate, and of course, man. Factors within the fluvial system,
products of the external factors, are vegetation, local relief of the
basin, hydrology, drainage network morphology, and hillslope morphology.
As external variables, geology and initial relief are established at the
onset of river basin evolution. The influence of climate changes as the
river system evolves through time, or as the climate changes. The Il=-
linois River has been profoundly influenced by a large scale climatic
change during the last 18,000 years, and probably by several smaller
scale changes and variations in climate over the last 10,000 years.

Time is a useful yardstick by which to estimate the evolution of =z
river system. In terms of fluvial systems, time is usually considered
as having four scales, cyclic, graded, steady, and instantanecus. These
timescales will be discussed below as they relate to equilibrium condi-
tions in fluvial systems.

As products of the external factors, the internal factors of
vegetation, local relief of the basin (maximum elevation minus minimum
elevation), hydrology (water and sediment discharge), drainage network
morphology (tributary network subsystem), and hillslope morphology
(hillslope subsystem), the internal factors evolve through time and as
external factors (primarily climate) change. The significance of
cyeclie, graded, and steady timescales on the role of the external and
internal factors of fluvial systems evolution is illustrated in Table 1
(Schumm and Lichty, 1965). The role of climate as a dynamic variable in
influencing the internal variables of a fluvial system is illustrated in

Figure 1.
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Table 1.

Significance of drainage basin variables during various timescales

Drainage basin variables

Status of variables
during designated timespans

Cyclie Graded Steady
1 Time Independent Not relevant Not relevant
2 Initial relief Independent Not _relevant Not relevant
3 Geology (lithology,
structure) Independent Independent Independent
4 Climate Independent Independent Independent
5 Vegetation (type and
density) Dependent Independent Independent
6 Relief or volume of
gystem above baselevel Dependent Independent Independent
7 Hydrology (runoff and
sediment yield per unit
area within system) Dependent Independent Independent
8 Drainage network
morphol ogy Dependent Dependent Independent
G Hillslope morphology Dependent Dependent Independent
10 Hydrology {discharge of
water and sediment
from system) Dependent Dependent Dependent
Source: Schumm and Lichty, 1965, table 1, p. 112.

relaxation time, and thresholds,

Several salient concepts of "systems analysis"™ are especially ap-
propriate to the consideration of the mechanicsz of fluvial systems.
These concepts include equilibrium conditions, equifinality, feedback,

A number of equilibrium conditions ex-

ist in fluvial systems at any instant, including decay, steady state,
dynamic, and dynamic metastable equilibrium. These various equilibrium
states will be described in terms of time scales below.

River.

Equifinality, the accomplishment of a similar result from various
ways and origins, is an interesting concept in view of the Illinois

As will be discussed in a later section, several reaches of the

I1linois River have a similar appearance, even though these reaches have
been profoundly influenced by different factors and have substantially

different histories.

In the complex evolution of the Illinois River

various processes acting on different materials have resulted in scue
features of the Illinois River system which, upon casual observance,
would appear to have a similar origin and history.
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Feedback occurs in the Illinois River system through the impact of
the output of the tributary system on the main channel, which in turn
may become locally regulated by a tributary influence and change the
direction of the evolution of the main channel. An example is the
growth of large alluvial fans in the Jllinois River valley at the con-
fluence of major tributaries, such as Ackerman Creek at East Peoria.
These large bodies of sediment deflect the channel of the Illinois River
and provide a substantial increase in local sediment available for
transport. Since the Illinois River cannot transport the sediment
produced to it by Ackerman Creek, positive feedback occurs and the chan-
nel of the river is changed.

Relaxation time is the period that a fluvial system requires to
re-adjust its system operation to a new state of equilibrium following a
change in equilibrium. Since there are various time scales for dif=-
ferent equilibrium states, the relaxation time between each equilibrium
state is alsc variable. The Illinois River has been profoundly in-
fluenced by large scale influences (glaciation) that still substantially
control its character. That is, the relaxation time required for the
Illinois River to adjust to a new state of equilibrium as a stream not
presently being influenced by glaciation has not been reached since the
cessation of direct influence of glaciation over 10,000 years ago. Con-
sequently, many of the features of the Illinois River Valley, which are
directly influencing the character of the Illincis River, are relict
features of a time when the Illinois River Basin was considerably dif-
ferent from today.

Change in equilibrium states of fluvial systems usually involve a
change in the influence of an external or internal factor or the passage
of a threshold. Examples of thresholds include the form of a river
channel, for instance, width-depth ratio as it adjusts to increased or
decreased sediment transport. When sediment transport decreases due to
a reduction of sedimenit availability, the width-depth ratic of the chan.
nel may decrease due to szcouring of the channel bed. As the streambanks
increase in heighth, a critical (threshold) bank heighth is reached
which may initiate mass failure of the streambank, increase in channel
width, and the width-depth ratio, and a local increase in the amount of
sediment available for transport. In terms of systems mechanies, a
threshold was passed interrupting an equilibrium state, and positive
feedback in the form of increased sediment production from streambank
erosion returned the system to a new equilibrium state after a given
relaxation time.

The concept of equilibrium states in fluvial systems has been
recognized since the time of Leonardo da Vineci, who described the ap-
parent natural adjustment of rivers and valleys. Over 100 years ago, G.
E. Gilbert (1877) outlined the basic terets of the concept of "dynamic
equilibrium,™ later developed by Hack (1964). Most fluvial geomor-
phologists today recognize four separate equilibrium states that may be
seen over various time scales in a fluvial system. These egquilibrium
states are (1) decay, (2) steady state, (3) dynamie, and (U4) dynamic
metastable equilibrium (Figure 2). Decay equilibrium occurs over the
longest time (ecyclie period, reflecting the entire history of the
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evelution of the drainage basin (104 - 105 years). Decay equilibrium
conditions are the product of the long-term erosional development of the
drainage basin, and exist when the rate of change of form decays through
time from relatively fast to slow change (Chorley, Schumm,, and Sugden,
1984), The Illinois River Basin has undergone a drastic influence from
continental glaciation which has caused its decay equilibrium condition
to rapidly accelerate to a present situation of very slow decay.

During the long-term decay (erosional development) of a fluvial
system, there are smaller scale fluctuations in the system which collec-
tively result in the overall decay of the system. Consequently, the
fluvial system is dynamic about & mean trend, and the condition is
termed as dynamic equilibrium. An example of dynamiec equilibrium in the
Illincis River would be the response of the Illinois River to the intro-
duction of sediment and meltwater during periodic melting of the Late-
Pleistocene glaciers of northeastern Illinois. Dynamic egquilibrium is
equivalent to the graded condition in terms of time scales.

Within the dynamic equilibrium time period or condition,
thresholds are surpassed which cause interruptions in the stability of
the fluvial system. The dynamic equilibrium condition i= then inter-
rupted until a new stability condition is reached. Ccllectively, these
multiple stability conditions within the longer term dynamic equilibrium
is termed as dynamic metastable equilibrium (Chorley and Kennedy, 1971).
The previous example of a channel form threshold causing a change in lo-
cal equilibrium states is appropriate to the Illinois River. However, =
major handicap to the Illinois River in assimilating the impact of
thresholds and changes in external and internal factors and he con-
sequent return to a new dynamic metastable equilibrium is the extremely
low gradient of the Illinois River below Starved Rock. The low gradient
of the river has reduced the power of the river to overcome changes in
its character imposed by changes in external and internal factors and
thresholds. Dynamic metastable equilibrium ocecurs in the same time
scale as "steady"™ time, that is, several months to several tens of
years.

At any time, the Illinois River is in a state of steady state
equilibrium when active processes control present form. Steady state,
or instantaneous equilibrium, occurs in the river bed as the depth and
velocity of streamflow controls the amount of sediment transport at a
given location. Appropriate time scales for steady sState eguilibrium
may be minutes to hours.

EVOLUTION OF FLUVIAL SYSTEMS

The evolution of fluvial systems is a complex phenomena which is
largely different for every system, even though the influence of exter-
nal and internal factors may appear similar. The variable combination
of the geological and eclimatological history of a region integrated over
time has produced a wide spectrum of river systems, each with their own

-141-



special characteristics. Examination of the Illinois River system
reveals that it has had a unique history among rivers of North America,
and consequently poses unique problems to those who would manage its
resources.

& popular concept in river basin evolution is related to the
erosional cycle of Davis (1899)., During the early stages of basin
develomment, hillslopes are low, streams are small with no floodplains,
and -the drainage pattern is irregular. This "youthful" stage of
drainage basin evolution may be seen throughout northeastern Illineis,
where drainage s=ystems are still trying to recover from the impact of
widespread continental glaciation. As the drainage network evolves to
"maturity™ valleys are ercoded to maximum depth, the entire basin becomes
either hillslope or floodplain, and the principle streams develop a
meandering nature. Most of the river systems of non-glaciated areas of
North America could be described as being in the "mature" stage of Davis
(1899). In some unique regions, however, drainage basin evolution has
reached a2 stage that Davis would refer to as "old age," characterized by
broad open valleys, low hillslopes and indistinct drainage divides, and
highly meandering streams. Most rivers never reach the "old age" stage
because a major change in climatic or geologic influences causes a
change in the character of a system and re-starts the evolutionary
mechanism at an Mearlier" stage.

Glock (1931) proposed an illustrative model of river basin evolu-
tion. Glock's model consists of five stages of drainage network evolu-
tion, when all of the external variables are held constant over time.

In the initial stage, the drainage network is irregular as the first
widely spaced poorly connected tributary channels develop. The drainage
network elongates during the second stage as the system begins to adjust
to its first stage of dynamic equilibrium. During the third stage, the
drainage network elaborates, filling in the areas between the principal
tributaries. Maximuz extension of the tributaries (maximum drainage
density) is accomplished in the fourth stage. Drainage density then
begins to decrease during the final stage with stream abstraction oceur-
ring.

Complications in the climatological and geological history of the
Illinois River Basin has resulted in the existence of a wide range of
evolutionary stages characterizing the numerous tributary basins of the
Illinois River. Consequently, the impact of these diverse tributary
basins is highly variable upon the Illinois River.

MAN'S INTERACTION WITH FLUVIAL SYSTEMS

In the previous discussion of the mechanics of fluvial systems, it
was mentioned that man acts as an external variable in influencing the
evolution of fluvial systems. On many of the major rivers of the United
States, man's modification of the fluvial system has been substantial,
in many cases equivalent to several thousands of years of adjustment to
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a major change in climate or geologlc history. On many of the principle
navigational streams of the United States, the present channel has only
a minimal resemblance to the natural river that it was 100 years ago.

Man modifies a fluvial system by changing the character of the in-
ternal variables of the system, such as vegetation, hydrology, and
drainage network morphology. The result of man's modification of the
fluvial system is feedback in the form of system change in process and
form.

An appropriate way to illustrate the impact of man upon a fluvial
system is to examine the relationship between water and sediment dis-
charge in a river and certain characteristics of the river, such as its
width, depth, slope, meander wavelength, sinucsity, and width-depth
ratic. Schumm (196G) has shown that water discharge is positively re-
lated to channel width, depth and meander wavelength and inversely re-
lated to channel slope. With constant water discharge, sediment dis-
charge is positively related to channel width, slope, and meander
wavelength and negatively related to channel depth and sinuosity. Under
these relationships, an increase in water in the stream, through a
diversion of water into the system would result in an increase in the
width, depth, and meander wavelength, and a decrease in channel slope.
Diversion of water from the river system would cause an opposite effect.
When the sediment discharge in a stream is increased through disturbance
of the natural vegetative cover (agriculture), the channel width, slope,
and meander wavelength increase while the channel depth and sinuosity
decrease. Trapping of channel sediment behind reservoirs would result
in a decrease in channel width, slope, and meander wavelength and an inp-
crease in channel depth and sinuosity. These general relationships are
useful in understanding not only the impact of man's works on a fluvial
system but alsc the complex adjustment of fluvial systems to changes in
hydrology.

EVOLUTION OF THE ILLINOCIS RIVER BASIN

Most rivers are a product of the long-fterm geomorphological evolu-
tion of their drainage basin, and reflect various levels of equilibrium
with its basin. The Illinois River, however, is a product of a rela-
tively recent, highly complex, and spatially variable geomorphological
history. Consequently, the Illinois River is attempting to erase the
relicts of an earlier substantially different fluvial character.

The Illinois River Valley is excavated in Paleozoic dolomite,
sandstone, limestone, and shale. Pleistocene glacial advances have
modified the drainage network in a profound manner several times over
the last 1,000,000 years by scouring the bedrock surface and destroying
interglacial drainage (Willman, 1973; Bretz, 1955; Frye, Willman, and
Black, 1965; Piskin and Bergstrom, 1967; Willman and Frye, 1970).
Glacial advances during the last glacial stage (Wisconsinan) proceeded
from northeastern Illinois as far as Peoria in the present Illinois
River Basin approximately 20,000 years ago. Approximately 1,000 years
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earlier, the ancestral Mississippi River was diverted to near its
present position by the advancing Wisconsinan (Woodfordian substage)
glacier front. The present ccourse of the Illinois River was then estab-
lished as meltwater from Woodfordian glaciers flowed down the ancestral
Mississippi River Valley below Feoria.

By about 14,000-13,500 years ago, the Woodfordian ice front had
retreated northeasterly to the Lake Michigan Basin, with a major
meltwater channel eroding the present valley of the Illinois River above
Pegria. Several large floods caused by the breaching of lakes formed in
the Illinois River and Kankakee River Valleys caused wide-spread valley
widening, deepening, and subsequent deposition in the Illinois River
Valley. Many of the present features of the Illinois River Valley are
relicts of the highly dynamic periocd of time approximately 21,000 to
13,000 years ago in the Tllinois River Basin.

Examination of the Illinois River Valley from the confluence of
the Kankakee and Des Plaines Rivers to its mouth at the Mississippi
River reveals that the Illinois River Valley may be subdivided into
seven gecmorphologically distinet reaches. The uppermost reach, from
the head of the Illinois to a point about four miles downstream of
Morris, the Illinois is entrenched in glacial deposits and has a narrow
floodplain and shallow channel. In the second reach, extending frem the
end of reach one to Utica (Starved Rock Danm), the river is entrenched in
Paleozoic bedrock, has a shallow channel and almost no floodplain, with
the Illinois River Valley consisting primarily of terraces formed by the
ancestral Chicago River Outlet. From Utica to Hennepin (reach number
three), the Illinois River is shallowly entrenched into glacial outwash,
with the initial evidence of Holocene {last 10,000 years) lateral migra-
tion and floodplain formation occurring.

As the Illinois River turns southward from Hennepin, it enters an
ancestral Mississippl River Valley with the narrow Holocene floodplain
bounded by high level late Woodfordian terraces. A number of large al-
luvial fans protrude into the Illinois Valley at the confluence of
tributary channels, deflecting the Illinois River to the opposite bank
and forming broad lakes. Reach number four extends to Peoria, where the
T1linois River opens up to a width of 17 miles.

In ths reach (aumber five) from Peoria to Browning, the Holocene
floodplain of two to five miles width is bounded by & broad high level
terrace on the southeast. Several large lakes occur on the broad
Holocene floodplain in reach five. Below Browning to Meredosia, the
Holocene floodplains of the Illinois and an Ancestral Sangamon River
combine, with broad low-level terraces befween them. The Illinois River
Valley averages twelve miles wide in reach six. Below Meredosia, the
Illinois River turns due south and the valley narroWws to an average
width of 3.5 miles. Few lakes and terraces occur in this lowermost
reach, as the influence of the Misaissippi River on sedimentation in the
Illinois River Valley becomes significant.
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These seven distinet reaches of the Illimois River reflect the
complexity of the evolution of the Illincis River Basin during the last
several tens of thousands of years. Because of the distinct nature of
the various reaches, the ability of the Illinois River to assimilate
thresholds, man's influence, and feedback in its system mechanics dif=-
fers, requiring each of these reaches to be considered discretely.

Future activities in the Illinois River Valley should be planned
in cognizance of the variable character of the reaches of the Illinois
River. Man's activities in these reaches will obviously not have
similar impacts on the river system in different reaches,
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ILLINOIS RIVER
FISH AND WILDLIFE CONSIDERATIONS

Mike Conlin, Chief
Division of Fisheries

Illinois Department of Conservation, Springfield, Illinocis

While the Illinois River might be described as "sick", it is
by no means "dead". Even though it has suffered from a variety of
impacts, and most of them in this century, the river continues to
be a valuable resource on many fronts and certainly for fish and
wildlife. I would like to share some of the latter with you
today,

This conference presents considerable information on physical
changes that have occurred in the river and the consequences of
the impacts therefrom. And while those changes will not be the
focus of this paper, I will not attempt to avoid inclusion of
ecological considerations for fish and wildlife for it would
indeed be difficult to address their status and importance without
mentioning basic life history requirements.

Since the conference alse focuses on what can be done to
enhance the river's resources, suggestions on habitat protection
and improvement will also be included. While we might well want
to maintain fish and wildlife because they reflect a picture of
environmental health or perhaps because many of us "feel better”
knowing wild things are alive and well on the earth, there are
economic benefits that should not go unrecognized. Indeed, they
often become the center of attention when alternatives are
considered relative to habitat changes and resource management
proposals.

If we were to build us a river running diagonally southwest
from Chicago to St. Louis across some of the richest farm land in
the world, what would we want? Smallmouth bass; wood ducks; small
pool and riffle feeder streams so the smallmouth could spawn;
nesting trees for the wood ducks; cover for the smallmouth fry in
the streams and along the river banks to protect them from
predation; escape cover for the young wood ducks after they tumble
from their tree homes; a good food supply for the young of both
and for the intermediates and adults too through all the seasons.
How about bluegill and beaver; crappie and cardinals, eels and
eagles, spatterdock, coontail, willows and sycamores? Marshes and
upland woods? The 1list would be long and perhaps confusing
because where would it lead us? Shall we live along the river?
Shall we use it? Shall we harness it for power? Dam it for
navigation? Shall we farm the watershed? Log the forests? Can
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we have consensus on all our plans for the river? Certainly not
an easy task.

Before striking off in various directions in building this
river, stocking it with fish and game and planting it, perhaps we
should look first at what makes up a river's biotic enviroms.
There is the river itself with pools, riffles and side channels,
all of which serve as special habitats for aquatic life by
providing food, shelter and spawning areas. Various fishes have
rather specific habitat requirements. For example:

White bass: "prefers clear water over a firm bottom." (Smith,
1879). '"tends to avoid waters that are continuously turbid.”
(Pflieger, 19753). "firm bottom of sand, gravel, rubble or rock is
required for successful spawning.” "feed more by sight than by
scent" (Becker, 1983).

Largemouth bass: "intolerant of excessive turbidity and
siltation."” (Pflieger, 1975). Tencountered most frequently in
clear to slightly turbid water at depths up to 1.5 m, over
substrates of sand (317 frequency), gravel (20%), mud (207), silt
{97), rubble {(7%), boulders (6%}, clay (4%Z), and detritus (3%)."
"prefers temperatures of 81-86 F and its upper lethal 1limit is

96°F." "turbidity inhibits mating and adversely affects the
survival of eggs and the vyoung rather than the survival of
juvenile or adult bass."” ''generally move into deeper water in

winter" (Becker, 1983).

Bluegill: Mintolerant of continuous high turbidity and
siltation and thrives best in warm, clear waters where aquatic
plants or other cover is present." (Pflieger, 1975). "encountered
most frequently in clear water . . . at varying depths, over
substrateg of sand (297 frequency), gravel (207), mud (17%), silt
(117}, rubble (8%), boulders (7Z), clay (4%), detritus (2%),

hardpan (1%), marl (17Z) and bedrock ({(trace)." "Bluegills and
largemouth bass are among the first fish to die off in winterkill
lakes." "Bluegills will not tolerate low oxygen nearly as well as

northern pike, perch and bullheads" (Becker, 1983).

Black crappie: "much less tolerant of turbidity and silt
than the white crappie."” (Smith, 1979). ‘'"encountered in clear to
slightly turbid water" "it is somewhat decimated because of the
silt problem in so many Illinois lakes and rivers" (Becker, 1983).

Moving away from the river proper we have the riparian zone
which includes the river bank, wetlands, connected backwaters and
adjacent terrestrial areas. Here we find a variety of habitats
and associated fish, wildlife and plants such as beaver, woaod
ducks, northern pike, egrets, mallards, muskrats, largemouth bass,
whitetail deer, mink, bluegill, marsh hawks, arrowhead, cattail,
willows, buttonbush, river birch and sycamore. Several endangered
and threatened species, including the Indiana Bat, bald eagle and
bobcat inhabit this "edge" zone (Garner, 1987) (Kruse, 1987).
These few examples illustrate its importance. Then we move away
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from the riparian zone to a feeder stream with its associated
habitats and on up to smaller ditches and flatland watersheds,

It is in the watershed where many of the problems focused on
in this conference lie. Excessive siltation has been termed the
number one pollution problem in the loss of Illinois stream
species and the reduction in range of others (Smith, 1971). For
example, silt affects the ability of black bass, bluegill and
crappie to feed. These fishes have large eyes and are sight
feeders. Murky water is an dimpediment to them. 8ilt also
smothers fish eggs, thereby interfering with spawning and can
destroy spawning habitat of a species like the northern pike which
depends on flooded vegetation in the spring to complete its life
cycle.

A problem in the lower part of the Illinois River is lack of
sufficient water depth due to sedimentation. During those years
when low water coincides with a hard winter (extended snow and ice
cover) the shallow backwaters suffer dramatic fish losses from
winterkill. Much of the decline in sport fish abundance that
occurred in the Tllinois River after 1975 appears to be related to
winterkill during the low-water winters of 76-77 and 78-79, as
well as summerkill during 1976. Certainly the impacts of summer
and winter stress would have been much less had the backwater
areas not been so shallow from sedimentation. Until we have some
deep water areas on the lower Illinois, outside the navigation
channel, to shelter the fish in such times of stress, we can never
expect to have stability in the sport fishery. No sooner will the
fishery rebuild, than some drought or hard winter will devastate
it and we will continue to see the wild fluctuations in number and
size of sgport fish available, The deep water of the navigation
channel in the lower river will not suffice, since navigation
distupts and probably causes direct mortality of fishes sheltering
there (Bertrand, 1987).

There should be no puzzle as to where silt originates.
Forest land holds the soil best with its rooted trees, carpet of
leaves and buffering of wind. Our Division of Forest Resources
has estimated there were almost 6 million acres of forest in the
Illinois River watershed in 1820. However, today there are about
1.6 million acres, a loss of some 73 percent (Roberts, 1987).
Pasture land is next best at holding soil and, of course,
cultivated soil loses it most rapidly. Other projects such as
bridge and highway construction and stream channelization also
contribute to the deposition of silt in bottomland lakes and
streams,

Silt is by no means the only water quality problem.
Industrial pollution has added a variety of contaminants to the
I1linois River. As an example, PCB's in carp in the upper river
exceed the action level established by the U.§. Food and Drug
Administration for interstate sales of fish., A health advisory on
carp is now in effect from the Des Plaines River at Lockport
downstream to the Starved Rock Lock and Dam. Municipal sewage
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entering a stream can reduce oxygen levels and cause fish kills.
Agriculture chemicals, both fertilizers and insecticides have
caused problems in a variety of streams in Illineis. Even
household uses of chemicals are implicated in water quality. The
recent health advisory on the Mississippi River, in which carp and
channel catfish are the target species, is due to chlordane, an
ingecticide widely used for termite control and past use as an
insecticide on farm land (the United States Environmental
Protection Agency banned use on farm land in 1976).

Obviously we cannot turn back the clock but I believe we
would all agree that if we were to build the river and all its
ecosystems today, we would try to Improve management of it.

In spite of the problems there is much about the river that
is positive. The walleye, sauger, smallmouth bass and white bass
fishing from Lacon upstream to Marseilles has attracted a great
deal of interest. This has come about only in recent years and
suggests improvements irn water quality as a result of compliance
with effluent standards required of industry and municipalities.
I believe we have seen what the lower Illinois can produce when we
have a few years of favorable water levels and weather: abundant
crappie, largemouth bass, sunfish and channel catfish.

In 1975, the Division of Fisheries' Streams Program
established monitoring stations on the Illinois River at which
electrofishing collections were taken cnce each summer to monitor
changes in the fishery - oparticularly the sport fishery.
Examination of the 10 years of electrofishing samples, 1975-84,
has provided insight into makeup and changes in the Illinois River
fishery. Although the numbers of sport £fish available have
fluctuated over the 10 years, the general trend has been toward
improvement of the fishery. This dimprovement can be best
exemplified by comparing goldfish to walleye and sauger
collections in ten middle and upper river stations. In 1975, 44
goldfish and only 1 walleye were collected; whereas in 1984, only
1 goldfish and 23 walleye and sauger were taken. Although walleye
and sauger still only provide a sport fishery localized in the
upper river and are a small part of the total sport fishery
available, the development of this fishery over the past ten years
is an encouraging illustration that the fisheries can improve if
given the opportunity (Bertrand, 1987).

To give a picture of the sport fishery the Illinois provides,
so that one can envision various impacts on the fishery, it can be
typified as: crappie averaging 1/2 opound; sunfish species
averaging 1/4 pound; largemouth bass averaging 1 pound; white bass
averaging 3/4 pound; channel catfish averaging 1-1/2 pound;
bullhead species averaging 1/2 pound; smallmouth bass averaging 1
pound; and walleye-sauger averaging 1-1/2 pound (Bertrand, 1987).

Crappie, sunfish and largemouth bass are most abundant on the
middle and lower river, while smallmouth bass, white bass, walleye
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and sauger dominate on the upper river; channel catfish are common
riverwide. White bass numbers are typically greatest in tailwater
and river mouth areas, as are walleye and sauger. Crappie,
sunfish, and largemouth bass numbers are greatest in off-channel
or backwater areas, Generally these species enter the sport
fishery at age three, except for white bass which may contribute
to the sport fishery at age two. Since electrofishing is more
efficient for harvestable-sized sport fish, monitoring samples
often reflect river conditions 3-4 years previous tc the samples
when the strength of the year classes predominant in the sample
were determined (Bertrand, 1987).

In comparing the numbers of harvestable-sized sport fish
collected by electrofishing, we find that 1975 and 1984 were the
years which provided the greatest numbers of harvestable-sized
sport fish - 43,45 per hour electrofishing in 1975 and 42.30 in
1984. The poorest year was 1977 at 12.84, The dramatic decline
in 1977 was certainly due in part at least to the record low water
experienced from September, 1976 through July, 1977, which no
doubt contributed tc poor survival of the 1976 year class fish and
winterkill of older year classes as well, Winterkill may also
have been a factor in 1978-79. These setbacks in the mid and late
70's were just starting to be compensated in 1984, particularly in
the lower river, as the favorable water levels of the early 80's
resulted in fish just entering the sport fishery in 1984, The
upper river sport fishes, i.e., walleye, sauger, smallmouth bass
and white bass, are less affected by water levels (Bertrand,
1987).

Aside from aesthetic values of fish and wildlife, there are
economic considerations well worth noting. The Illinois River and
its backwaters provide about 2.1 million angling davs, which is
5.3 percent of the total statewide angling days (Baur and Rogers,
1985). Based on an average of $12.00 spent by fishermen per
angling day, this amounts to $25.2 million annually (United States
Fish and Wildlife Service, 1982). In 1985, over 1.0 miliion
pounds of carp, buffalo, catfish, drum and other commercial
species were harvested from the Illinocis River with a wholesale
value of $276,000. In addition, 741 tons of mussels worth
$402,000 were taken.

Hunting and trapping also contribute to the Illinois River
economy. Peak fall migrations often exceed one million ducks on
the River. Nearly 507 of the mallards in the Mississippi Flyway,
of which the Illinois River is a part, are in Illinois at one time
or another and about 257 are associated with the Illinois River
(Williamson, 1987). 1In 1985 over 10,000 waterfowl stamps were
sold in counties along the Illinois River. Assuming hunters
bought those stamps and spent $462 for waterfowl hunting that year
(the statewide average), those hunters expended a total of $4.6
million (Anderson, 1987).

In 1985, 18,658 shotgun deer permits were issued in counties

along the Illinois River (Loomis, 1987). The average number of
days spent hunting was 3.92 (Ellis and Mahon, 1987). At an
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average expenditure of $35 per dav (USFWS, 1980) the economic
value was about $2.6 million dollars.

Small game hunters spent 2,5 million days afield in Illinois
in 1985 (Ellis and Mahon, 1987). Sixteen percent of hunting
licenses are sold in Illinois River counties. Using those figures
and an average daily expenditure of $17 (USFWS, 1980), the
expenditures totalled %$6.8 millionm.

The wvalue of furs taken by hunters and trappers in the
1984-85 season in Illinois River counties was about $800,000
(Hubert, G.F., Jr. 1985) (Wooclard, 1987).

Those economic values are based on factual information., How
much is a trip worth to watch a flock of mallards drop into a
marsh just at dusk? Or see a bass leaping after 2 wmayfly at
sunrise? Or observe a bald eagle soaring high overhead? What is
it worth to help your granddaughter catch her first fish? Or sit
around a campfire at night? These experiences may well be far
nore valuable than the $17.00 spent on a rabbit hunting trip. But
just because we cannot put a dollar figure on them is no reason to
overlook them when economics are discussed.

Earlier, I mentioned some recommendations would be given to
protect and enhance the river's ecosystem. Perhaps these are
unnecessary if not redundant, since we all know the basiecs. And
while it is easy to say soil should be kept up on the watershed
and we have a number of effective ways to do that, I would like to
mentioned a project on an Illincis River tributary, Court Creek.
This preoject, under contract by the Illinois Department of
Conservation with the George Palmiter River Consulting Companv,
the U.S. Soil Conservation Service and the Illinois State Water
Survey, is designed to utilize materials immediately available,
such as fallen trees and willow plantings, to protect stream and
ditch banks from sloughing off and adding to the silt load going
downstream. The idea is to redirect the curremt as well as to
slow it down. We believe it is a very positive alternative to
channelization that holds much promise, Fencing of streams from
the effects of cattle has also been demonstrated to retard
erosion. And, certainly, the wvariety of soil holding practices
recommended by the Soil Conservation Service continue to be of
critical importance to good stewardship of the land. 1In the river
pools themselves we are attempting, through a cocperative research
project with the Illineis State Water Survey, to demonstrate the
value of reestablishing aquatic vegetation through plantings
protected by breakwaters in Peoria Lake. If successful, projects
of this nature could reduce turbidity by retarding wave action and
improving habitat for a variety of fish and wildlife.

Dredging of silt may have some application 1f satisfactory
methods of deposition can be worked out. Obviously, in terms of
the future, siltation needs to be drastically reduced for dredging
tc have much promise. Under the present silt load, improvements
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by dredging would be rapidly offset by a couple of years of heavy
flooding.

To improve the Illineis River for benefits now and into the
next century will be no easy task and will take a concerted effort
from the private sector, public, state and federal agencies. I
believe this conference is a very firm step in the right direction
and a foundation upon which to build.

Thank you.
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THE HISTORIC ILLINOIS-~ONCE CHANGED, ALWAYS CHANGED?

Stephen P. Havera
Director, River Research Laboratory, Havana

Il1lineis Natural History Survey

ABSTRACT

Historically, the Illinois River was one of the most
productive rivers in North America, its fish and wildlife
populations virtually unequaled. Today, even after experiencing
drastic changes brought about by human intervention, the Illinois
River remains our state's most important river system. Its basin
and tributaries total 32,08l square miles and include over half of
the area of Illinois as well as parts of Wisconsin and Indiana.
Accordingly, the Illinois River is affected by and affects the
majority of our state's citizens.

Five major changes have been imposed by our society on the
Illinois River system since the turn of the century. An
appreciable volume of water diverted from Lake Michigan entered
the Iliinois River in 1900 when the BSanitary and Ship Canal was
cpened at Chicago. Shortly thereafter, vast quantities of
untreated domestic sewage and industrial wastes from Chicago were
flushed through the Canal into the Illinois River and away from
Lake Michigan, a source of the city's water. Thirty—eight
organized drainage and levee districts and three private levees
were developed for agricultural purposes between 1902 and 1929,
and they greatly modified the hydrology and landscape of the
valley. Six dams—five along the Illinois and another below its
mouth at Alton on the Mississippi—were constructed during the
19308 to create a channel 9 feet in depth for commercial
navigation. In recent decades, sedimentation has dramatically
affected the river and its adjacent waters.

Sedimentation, today's major pollutant of our nation's
agricultural waterways, is the primary obstacle in preserving some
semblance of the historic Illinois River for future generations.
Restoration of portions of the river valley by reclaiming
selected drainage and levee districts is one plausible approach;
however, any alternative must be accompanied by a land-use policy
that is both economically sound and ecologically intelligent.

INTRODUCTION
The Illinois River flows gently through the heartland of the

Prairie State. This unique waterway, whosge drainage basin
encompasses more than half of Illinois, stretches some 300 miles
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from Chicago to the Mississippi River just above St. Louis. It is
a vital link in the transportatiom of commodities, principally
grain and fuel, between the Great Lakes and the Gulf of Mexico.
The Illinois River valley has a remarkable history, from its
geologic genesis, through its pristine youth, to its present
state, which bears the heavy stamp of human intervention.

GEOLOGIC HISTORY OF THE RIVER

The "Father of Waters,™ the mighty Mississippi River, once
occupied the Illinois Valley from above Henry to Grafton (Willman
and Frye 1970). However, with the advancement of the Wisconsinan
glaciation approximately 21.000 years ago, the Mississippi River
was pushed westward to its present location (Willman 1973). With
the ensuing warmer c¢climate and subsequent recession of the
glacier, meltwaters formed the Des Plaines and Kankskee rivers,
which coalesced into the Illinois River southwest of Chicago.
From this merger, the Illinois flowed westward, cutting 2 new
channel until it reached the ancient and deep valley of the
Mississippi River above Henry.

As the waters of the Illinois entered this wide basin, their
relatively low volume produced a river with a remarkably gentle
rate of fall, thus creating a unique floodplain river ecosystem.
This low gradient resulted in a sluggish river that had difficulty
moving the sediment load contributed by tributary streams. Over
the centuries, therefore, sediment was deposited during overflow
conditions at the interface between the faster moving water in the
river channel and the slower moving waters in the bottomlands. As
a result, natural levees rose, pinching off over 300 bottomland
lakes and slocughs from the river channel. These lakes were
generally connected with the river at their lower ends and, in
concert with the fertile Illinois so0il, were the principal reason
for the profound richness of the Illinois River valley.

PRISTINE CONDITIONS

The fertility of the Illinois River valley with its abundance
of game and fish attracted Indians, whose encampments dotted the
basin. Explorers used the river as z highway, and settlements
were established on its shorelines. After ascending the Illinois
River with Louis Joliet in 1673, Pere Marquette wrote, "We have
seen nothing like this river that we enter, as regards to its
fertility of soil, its prairies and woods; its cattle, elk, deer,
wildcats, bustards, swans, ducks, parrcquets, and even beaver.
There are many small lakes and rivers. That on which we sailed is
wide, deep, and still, for 65 leagues.™ (Kenton 1925). In later
accounts, Thomas Jefferson (1787:13)} portrayed the Illinois as "a
fine river, clear, gentle, and without rapids," and Captain Howard
Stansbury (Mulvihill and Cornish 1929:27) described the Illinois
Valley as "one to five miles wide, deeply overflowed in every
freshet, filled with bayous, ponds, and swamps, and infested with
wild beasts.”
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At the turn of the century, the Illinsis River remained
relatively unblemished and ran comparatively clear. Kofoid
(1903:151-155) described bottomland lakes near Havana on the
middle stretch of the river as choked with aquatic vegetation and
filled with water that was clear with a brownish tinge from
diatoms. At that time, turbidity in the bottomland lakes was
generally a result of plankton; turbidity in the river channel,
however, was often greater and resulted from both plankton and
gilt.

The bottomland lakes were extremely productive, and the
waters of the Illinois Valley provided the livelihood for many
citizens. Alvord and Burdick (1919:64) observed, "It is a fact
not generally known that the fishery of the Illinois River is the
most important river fishery of the country, excepting only the
salmon industry of the Pacific Coast, and this is not strictly
speaking, a river fish." 1Indeed, in 1908, nearly 24 pillion
pounds of fish worth about 3 cents per pound were taken
commercially from the Illinois River by 2,500 fishermen who worked
its waters, In addition, wvisiting sports fishermen contributed
about as much money to the economies of local communities as the
commercial fishery (Alvord and Burdick 1919:64-66). Danglade
(1914:8) judged the Illinois to be the most productive mussel
stream per mile in the United States, and in 1910, the Illinois
accommodated more than 2,600 boats engaged in mussel fishing.
During the fall, the Illinois River valley was alive with
waterfowl, and market and sport hunters considered it a mecca for
hunting. The prolific days of the Illinois River wvalley were
numbered, however.

CHANGES IN THE ILLINOIS RIVER VALLEY
Largely because of the increasing human population in the
Illirois basin, the valley was undergoing major physical changes

that would greatly affect the river system.

Diversion of Water from Lake Michigan

The Illinois River received an appreciable volume of water
diverted from Lake Michigan on 1 January 1900 when the Sanitary
and Ship Canal was opened at Chicago. This canal connected the
Des Plaines and Illinois rivers to Lake Michigan and thus afforded
the city of Chicago a means of flushing vast quantities of
untreated domestic sewage and industrial wastes away from Lake
Michigan, a2 source of the city's water supply, and into the
Illincis River system. Between 1900 and 1938, an average of 7,200
cubic feet of Lake Michigan water was diverted each second into
the Illinois River system through the Chicago Sanitary and Ship
Canal. Since 1938, the average amount has been 3,200 cubic feet
per second.

Diverted water briefly enhanced the aquatic habitats of the

Illincis River wvalley. Habitat awvailable to fishes increased
dramatically as the diverted water essentially doubled the surface
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area of the bottomland lakes, marshes, and sloughs—-from 55,660
acres to approximately 111,325 acres (Bellrose, et al 1983:11).
Diverted water not only coalesced and extended water areas but
deepened them as well. Low river levels in midsummer increased by
more than 3 feet at Havana (Mills, et al 1966:5). A price was to
be paid, however, and thousands of hectares of bottomland timber,
including such important species for riparian wildlife as pin ogk
(Quercus palustris) and pecan (Carya illinoiensis), were inundated
and eventually succumbed as many small lakes, sloughs, and marshes
were united into larger bodies of water.

Sewage and Industrial Wastes

The opening of the Chicago Sanitary and Ship Camal in 1900
dramatically increased the sewage load in the Illinois River.
Because it received the wastes from the sprawling Chicago
metropolitan area, the upper river was heavily polluted by 1911
(Mills, et al 1966:8). During the World War I years, a burgeoning
organic load was delivered to the river, which according to
Richardson (1921:33), moved downstream at a rate of 16 miles per
year. Consequently, in 1923 the oxygen content of the river from
below Chicago nearly to Peoria was negligible (Greenfield
1925:24-25). The construction of massive sewage treatment plants
in Chicago that became operational in 1922; the completion in the
1930s of lock and dem systems that slowed the flow of water; and
the recent implementation of rigorous water pollution laws have
reduced the impact of urban pollution on the Illinois River.

Drainage and Levee Districts

Shortly after the diversion of Lake Michigan water into the
Illinois River in 1900, drainage and levee districts began to
encroach upen the floodplain of the valley. A few small districts
had been organized prior to 1900 in the higher areas of the
floodplain, but those that greatly modified the landscape of the
valley were initiated between 1902 and 1923 (Mulvihill and Cornish
1929:38-39). By 1929, 38 organized drainage and levee districts
and 3 private levees enclosed roughly half of the estimated
400,000 acres of the Illimois Valley subject to overflow between
La Salle and the river's mouth (Mulvihill and Cornish 1929:36).
These districts also eliminated about 43,450 acres of water
surface, 39 percent of the total in the floodplain (Bellrose, et
al 1983:24). Thus, the drainage and levee districts removed much
of the increase in surface area of water that had resulted from
diversion, Today approximately 67,700 acres of water surface
remain in addition to the river proper.

Because of the removal for agricultural purposes of nearly
half of the terrestrial and aquatic habitat from the flcodplain of
the Illinois River, the drainage and levee districts influenced
the remaining unleveed areas. Mulvihill and Cornish (1929:37)
reported that under high-water conditions the districts increased
flood stages by reducing the space available for flow and storage.
Walraven (1950:39) compared river depths for two years with
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similar river flows during flood: 1904, before the organization
of drainage and levee districts, and 1943, well after their
completion. The river at Beardstown was 10 feet higher in 1943
than it had been in 1904.

Navigation Dams

Although the amcunt of diverted water from Lake Michigan was
reduced in 1938, river levels were held in somewhat similar ranges
by the construction of navigation dams. Before 1900, five low
dams had been built along the Illinois River, but their effects
were comparatively minimal and were usually felt only during
periods of low water. During the 1930s, however, five higher
navigation dams were built along the Illinois; a sixth was built
at Alton, just below the mouth of the Illinois on the Mississippi.
These "high dams,"™ constructed to create a 9-foot channel for
commercial navigation, had a marked impact on the Illinois River.
Not only did they maintain the high levels of water established by
diversion, but they also created pools along the river, slowing
even more the rate of flow of the sluggish Illinois, Starrett
(1971:272) reported the water velocity of the Illincis as only 0.6
miles per hour at normal river stages.

Sedimentation

Although large-scale alterations of the Illinois River valley
by increased diversion of Lake Michigan water, by navigation dams,
and by drainage and levee districts had been completed by 1938,
the river remained biologically significant; it continued to
support a viable fishery and to host thousands of waterfowl during
fall and spring migrations. In more recent decades, however,
human gctivity has had an irreversible effect on the river and its
adjacent waters. The current degradation and destruction of the
aquatic communities, the lifeblood of the Illinois River valley,
are the results of sedimentation associated with inteusive land
use,

Its fertile prairie soils have placed Illinois at the
forefront of the nation as a producer of corn (Zea mays) and
soybeans (Glycine max), and the intensive land use practices
associated with the production of these row crops have increased
since the 1930s. Soils planted to row crops, particularly
soybeans, are susceptible to wind and water erosion for much of
the year, especially when fields are moldboard plowed socon after
harvest. Because past economic policies encouraged maximum
production, lands of marginal fertility (pastures, wood lots,
waterways, fence rows, windbreaks, and green belts of protective
vegetation along streams) have been converted to croplands.
Accordingly, soil erosion has increased with agricultural
production. The Illinois River valley in particular suffers the
consequences of increassed agricultural production because its
drainage basin encompasses the heartland of the rich prairie soils
of the state. In the Illinois River basin, row cropland increased
about 67 percent between 1945 and 1976 (Bellrose, et al 1979:34).
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The sedimentation problem is further complicated by the
sluggishness of the Illinois River. Because the velocities of the
tributaries entering the Illinois are much greater than the
velocity of the Illinois itself, much of the sediments generated
from sheet erosion of agricultural lands and bank erosion of
streams are carried by the tributaries and delivered to the
Iliincis, whose slow flow allows the clay and fine silt particles
to settle in the backwater lakes.

Lee and Stall (1976:27) calculated the annual sediment loss
in the Illinois River basin at about 27.5 million tons. Of these,
approximately 12 million tons were transported to the Mississippi
River, leaving around 15.5 miliion toms to settle out in the
bottomland lakes and unleveed areas of the Illinois Valley. These

sediments are causing the plant and animal life to disappear from

the waters of the Illinois River.
EFFECTS OF SEDIMENTATICN

Intensive studies of the surface areas, volumes, depths, and
amounts and rates of sedimentation in bottomland lakes of the
I1linois River valley have disclosed alarming data. Between 1976
and 1979, Bellrose and his colleagues (1979, 1983) resurveyed the
bottom elevaticns of selected bottomland lakes thkat had been
investigated in 1903. Their studies showed that between 1903 and
1976-1979, sediments had accumulated at a yearly average amcunt of
between 0.10 and 0.75 inches, with an average for all lakes
investigated of 0.42 inches. The sedimentation rate has been
greater in recent decades, undcubtedly a result of more intensive
agricultural practices (Bellrose, et a2l 1983:24).

Sedimentation has changed the once diverse bottoms of the
lakes alcong the Illinois to uniformly shallow, concave
accupulations of loosely coagulated silt. Thus, the structural
diversity of the lake bottoms is lost, blanketed with thick and
ever increasing layers of sediment. The average depth of the
bottomland lakes in the late 1970's was oniy 2.0 feet (Bellrose,
et al 1983:17),

By using the sedimentation rates and current depths in a
predictive equation, Bellrose, et al (1983:22) estimated the
number of years required for selected bottomland lakes to lose
half of their remaining depth——a depth at whick they would retain
little biological and recreational value. The estimates are
dispiriting. Lakes closely associated with the Illinois River
were projected to lose half their depths in 24 to 127 years, with
the majority of the estimates ranging between 60 and 100G years.
Because sedimentation rates have increased in recent years, these
estimates may prove conservative, especially if high soil losses
continue. Therefore, most of the current bioclogical and
recreational wvalues of the Tllineis River wvelley could disappear
in 100 years.
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The effects of sedimentation, however, arz more far reaching
than filling in the bottomland water areas. Sedimentation has had
a cataclysmic effect on the aquatic plant communities of the
Illineis Valley, undoubtedly the keystone of the river's
productivity and richness. Mills, et al (1966:13) reported an
abundance of vegetation along the central stretches of the river
from the late 1930s until the middle 1950s. Since then, aquatic
vegetation has disappeared except for scattered remnants. When
Mills, et al (1966:7) compared turbidity readings taken in 1963
and 1964 with benchmark values recorded in 1896, they found that
turbidity had increased two to three times at low-river stage.
They realized that sedimentation decimated aquatic plant
communities by generating turbidity, which in turn prevents the
penetration of sunlight necessary for photosynthesis, and by
creating soft bottom conditions that are unsuitable for anchorage
when plants are subjected to wave and fish action.

As plant communities were gradually eliminated from the
waters of the Illinois, their departure actually accelerated the
turbidity that had caused them to disappear. Jackson and Starrett
(1959:162) demonstrated that the effect of wind on turbidity was
reduced by rooted aquatic plants. With the disappearance of
aquatic plante, wave and fish action were less buffered and more
likely to encourage the resuspension of sediment. Thus, aquatic
plants are prohibited from reestablishing in bottomland lakes so
shallow that their entire depth falls within the euphotic zone.

With the virtual removal of the aquatic plant communities and
their functions from the Illinois River valley, the disintegration
of the structure of the riverine system accelerated. Aside from
curtailing turbidity, aquatic plants had provided a variety of
fish species with spawning sites and protection for fry; they had
cleansed the water of such toxins as ammonia; and they had
provided habitat for a host of invertebrates and zooplankton
essential in the food web of higher organisms. The plants
themselves along with their fruits had been used as food by
waterfowl. Unfortunately, the Illinois River floodplain ecosystem
is now in a steadily deteriorating situation dictated by the
sediments that precipitate from its turbid waters. It is unable
to recover unless the conditions required for the reestablishment
of aquatic communities are restored.

THE FUTURE

During the last century, humar activity has degraded the
Illinecis River floodplain ecosystem from a high level of
productivity and diversity to a level of subsistence. The river
maintained a respectable ecological balance after 40 years of
changes, including increased water levels, the construction of
drainage and levee districts, navigation dams, and the dumping of
domestic and industrial wastes. Since World War II, however, the
life functions of the Illinois River have been increasingly
eliminated by the accumulation of sediment. Because of its gently
sloping flocdplain, the Illinois River would, over a long time,
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have eventually filled in; however, its premature filling with
sediment is clearly predicted.

In recent years, an encouraging trend from conventional to
conservation tillage practices has appeared. The expansion of
conservation tillage programs, whether no-tillege, reduced
tillage, or organic farming, will prove important. Amemiya
(1982:13) observed that "conservation tillage is the single most
effective and least costly means of controlling ercsion on row
cropped land and erosion can be reduced by as much as 90% with
some forms of conservation tillage." Through economic incentive,
the 1985 Farm Bill encourages the removal of marginal land from
crop production and discourages the conversicn of previously
untilled fields and wetlands to arable land. A land-use policy
that is economically and ecologically sound is of immediate
importance, especially in light of our current enormous grain
surpluses. ‘

The tons of sediment deposited over the lake bottoms of the
Illinecis Valley are irretrievable, and restructuring the
ecological dintegrity of the Illinois River wvalley is virtually
impossible. Some of the depth, clarity, and plant life of certain
lakes might be reclaimed by draining them and aliowing the bottoms
to dry and compact or, perhaps, by selective dredging. More water
might also be diverted from Lake Michigan to increase the water
levels of bottomiand lakes; but increased diversion may accentunate
fiooding prcblems and would adversely affect terrestrial habitat
(Havera, et al 1980; Havera, et al 1983; Kilburnm 1981). These
remedies are, however, only temporary unless sedimentation is
reduced. Walraven (1950) has offered a more long range
alternative. He has suggested that selected drainage and levee
districts be allowed to revert to aquatic habitat. At the same
time, these areas could be used to store flood waters. In other
werds, give back to the river at least part of the floodplein that
was taken from it. Those who would restore the Illineis River
must be cognizant of the history of this once fzbulous system.
The aquatic communities of its numercus bottomland lakes were
undoubtedly a primery facter in making this river one of the most
productive in North America, These were Nature's ways; perhaps
they should be ocurs.
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PROTECTING STREAM RESOURCES IN URBAN AREAS

Richard D. Mariner, Senior Planning Analyst
Dennis Dreher, Senior Engineer
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Constance Hunt, Consultant

Northeastern Illinois Planning Commission

INTRODUCTION

This paper presents preliminary conclusions and recommendations
derived from a study of stream and wetland protection by the
Northeastern Illinois Planning Commission (NIPC). These conclusions and
recommendations are included in a draft technical report, (Stream and
Wetland Protection: A Natural Resource Management Priority in
Northeastern Illinois; February 1987), which has been prepared under
NIPC's natural resources and land-use planning programs. The contents of
this paper do not necessarily represent the official poliecy of NIPC or
its funding agencies.

PROBLEM STATEMENT

The natural drainage systems of northeastern Illinois have been
drastically altered over the last 150 years in order to accommodate
agricultural and urban uses. That process continues as the economic
value of our land resource increases and competition for its use
increases. While this activity has major economic benefit to the
region, it has also resulted in loss of habitat, recreational
opportunities, degradation of water quality and loss of esthetic
gualities.

During the last 15 to 20 years, particularly, there has been an
increased environmental awareness that has resulted in over $1 billion
being invested in water quality improvement in the State of Illinois.
Unfortunately, improvements in the chemical qualities of our water have
not always led to corresponding benefits in terms of healthy fisheries,
increased recreational opportunities and improved esthetics. Waterways
that have been physically modified to accommodate urban development and
to carry increased stormwater and floodwater flows are limited in their

ability to provide these additional benefits which were envisioned in
the Clean Water Act.

-165-



III.

The complete extent of channel modification, wetland destruction,
and construction in floodplains in northeastern Illinois is probably
impossible to determine. Much of this activity occurred before
regulatory programs imposed record-keeping requirements on land owners
and developers. Two facts are clear: the damage has been extensive,
and it is continuing at a significant rate. Some statistics will give
a sense of the magnitude of the problem.

~ Since 1970, there have been nearly 1200 permits issued for
significant activities in northeastern Illinois by IDOT/DWR,
averaging about 70 per year. Roughly half of the permitted
activities involved work in stream channels and the other half
involved floodplain construction.

- In the Fox and Des Plaines river basins, 43 percent of the stream
miles have been channelized and 58 percent have been disturbed by

channelization, levees, vegetation clearing, or reservoirs (Illinois
Department of Conservation, 1986).

= By 1981, 99.5 percent of Illinois' original wetlands were eliminated
or significantly disturbed and 62 percent of the remaining high
quality wetlands in northeastern Illinois were threatened by
destruction and modification activities (Bell, 198l). The great
irony is that problems which we sought to solve have, in many
instrances, been made more severe or have merely been relocated.

Ways need to be found to preserve and restore drainageways that
can support aguatic and riparian habitat and enhance recreational
opportunities and esthetic benefits. This is difficult to achieve in
urban areas where there has been a long history of stream and wetland
modification, where urban development has resulted in extraordinary
measures to control and prevent flooding, and where pressure for
intensive land development cecntinues.

STUDY FINDINGS

A, Modification of streams, floodplains and wetlands has altered or
destroyed the natural conditions of over half of the streams and
the vast majority of wetlands in northeastern Illinois. These
modifications continue with 70 to 100 permits approved for
modification activities each year. 1In some instances mitigation

of adverse impacts of modification is required by the regulatory
agencies.

B. Modifications which reduce or eliminate amenities provided by
natural aquatic systems may have an adverse economic development
impact on the region because of the loss of recreational
opportunities, degraded esthetics, and a generally lowered
perception of quality of life in northeastern Illinois.
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C. The regulatory activities of the U.S. Arwny Corps of Engineers and
the Illinois Department of Transportation, Division of Water
Resources are limited by the types of activities that can be
regulated, by the types of water bodies that can be regulated and
by small enforcement staffs.

On the other hand, local units of government have substantial
authority but lack knowledge, staffing, and political willpower.

But there is much that local governments can do to support the
protection of streams and wetlands, since they have local authority
to requlate land use and deal directly on a day-to-day basis with
the land development process. The multiplicity of local governments
does hinder water resource management at the drainage basin level
and suggests the need for regional and intergovernmental approaches
to management, as well as the need for federal and state oversight.

IV. STATE LEVEL INVOLVEMENT

A number of state programs have been examined and they exhibit a
range in the degree of involvement with stream and wetland protection
measures. These include, in increasing degrees of intervention:

- education of citizens and public officials; promulgation of
criteria and guidelines

- mapping, classifying and monitoring of streams and wetland
resources and development activities

- incentives or requirements for local-level stream and wetland
management, including authorization for local regulatory
programs and funding for cost-sharing programs

-~ direct regulation of development or modification activities
and/or mandated local requlation

State-level programs commonly include the following elements:

- establishment of official state policy

- assignment of responsibility to a state agency and creation of
a coordination mechanism among state agencies and departments

- development, adoption and implementation of a state-level
management program

- support of local-level planning and management

- encouragement of local-level regulation

There are a number of specific actions that could be considered
at the state level in Illinois and that would contribute to a positive
climate for stream and wetland protection.

a. Development of a statewide, comprehensive stream and wetland
protection program which strengthens, coordinates and
consolidates, as necessary, the various resource management

functions and responsibilities among state departments and
agencies.
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C.

h.

Establishment of more stringent rules, guidelines and criteria
under the state regulatory program for stream and floodplain
modification, including encouragement of environmentally benign
approaches and mitigation in instances where modification is
permitted.

Establishment, at the state level, conditions on U.S. Corps
of Engineers nationwide permits so a more thorough review of
riparian and wetland projects is required.

Elevation of priority for stream corridor acquisition in the
state—-administered open space programs.

Amendment of enabling legislation for county and municipal
zoning in order to specifically authorize and encourage zoning
for the protection of streams and stream-related resources.

Creation of a shoreland-wetland protection program for cities
and villages which mandates local zoning for protection of
wetlands along shorelines and which is supported by an official
state mapping of regulated wetland.

Modification of IEPA requirements for area-wide water quality
management plans with specific reference to required content
of facility plans and their amendment:

- delineation of existing and proposed 20-year sewer service
areas within facility planning areas.

- delineation of major areas unsuitable for installation
of waste treatment systems because of environmental or
physical constraints; where potential exists for adverse
impacts on water quality from point and non-point sources
pecause of wetlands, shorelands, floodplains, steep slopes,
highly erodable soils and other limiting soil types, ground
water recharge areas, and other such physical constraints.

Adoption of state guidelines or standards for mandatory best
management practices for erosion control which would apply to

stream, drainageway and floodplain modification activities.

LOCAL INITIATIVES

While the interjurisdictional nature of most streams suggests the
need for a strong management framework at the state level, there is much
that can be accomplished by villages, cities and counties that contain
stream segments.

A. Comprehensive land-use plans can be created or amended to include
delineation of stream corridors, including lake and wetland areas,
to provide a policy basis for local management programs.
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B. Cooperative relationships with adjacent jurisdictions and with water
resource management agencies can be developed in order to Facilitate
improved water resources management at the drainage basin level.

C. A stream, lake and wetland protection ordinance can be adopted in
order to regulate land development activities affecting streams and
stream corridors.

D. Non-peoint sources of pollution can be reduced through a soil erosion
and sedimentation and other non-point source control programs.

E. Storm and flood water management can be achieved through
requirements for on-site detention and through floodplain
ordinances.

F. Local open—-space programs can give a high priority to the purchase
of key public-use parcels along stream corridors and to the multi-
use development of detention basins.

G. Stream maintenance programs can help keep streams from deteriorating
and can preserve their conveyance capabilities while protecting
their natural qualities.

H. Private land owners and developers can be informed of local plans
and policies, the benefits to the private owner/developer of
maintaining natural drainageways, and the appropriate techniques
for site development.

Since floodplain ordinances and other regqulations such as erosion
and sedimentation control ordinances do not necessarily require the
preservation of the natural attributes of drainageways, a stream and
wetland protection ordinance may be a very desirable adjunct to the
local package of development regulations. The Northeastern Illinois
Planning Commission has examined a number of such ordinances that have
been developed throughout the country. A model stream and wetland
protection ordinance in the form of a lowland protection overlay zoning
district is currently being prepared for local-level review in the
region. The ordinance contains components typically found within the
ordinances surveyed nationwide:

A, statement of rationale and policy for protection

B. requirements that encourage the restoration and rehabilitation
of stream

C. definition of the area to be regulated

D. requirements for professionally prepared site plans

E. control of stream relocation

F. criteria encouraging use of natural materials in stabilizing
streams relocation

G. requirements for protection of wetlands

H. establishment of setbacks for the purpose of creating a natural
vegetation buffer strip along streams and adjacent to wetlands

I. limitations on land modification activities within the setback
areas
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VI.

CONCLUSIONS

In many parts of the region, streams and wetlands have been
approached as problems, as impediments to what we wanted to do with
the land. We are learning belatedly that these natural features may
represent opportunities, that they not only do not necessarily impede
our overall development, but may in fact benefit it.

The diversity of drainage and development conditions suggest that
simplistic approaches to water resource management must be avoided.
Each community and drainage area will need to develop its own response
to local conditions in a manner that will ensure a maximum guality of
life. Management of stream and wetland resources regquires a blend of
local, regional and state/federal stewardship.
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NATIONAL RESOURCES INVENTORY AND POTENTIAL
STREAM SEDIMENT REDUCTIONS

Raymond J. Herman
State Resource Conservationist

Soil Conservation Service

1 am extremely pleased to be a part of this counference. It 1is
another indicatlion of the strong desire of people to work together
to discuss a valuable resource and continue efforts to improve that
resource—-—the Illinpis River System.

T have been asked to discuss, with you, the National Resources
Inventory (NRI) and potential stream sediment reductions. T will
spend a few minutes discussing the National Resources Ianventory.
Then I will share with you some of the data Lt provides statewide
and for individual river basins or the Water Resource Councils'
(WRC) hydrologic units. Finally, T plan to look more closely at
one basin, the Peoria Lakes river basin, to discuss sediment
sources and potential sediment reductions.

The National Resources Inventory represents the most compre-
hensive survey of our nation's land resources ever conducted by the
S0il Conservation Service. The inventory was conducted In Illinois
and in all states to provide the data required for the national
appralsal of resources as directed in Public Law 92-419.

The first inventory, NRI-77, collected data on ll resource
data elements. Eleven additional data elements were added for the
second inventory, NRI-82, to provide new data and close some data
volds. We are currently updating the inventory data with NRI-87,
the third inventory.

The second inventory, NRI-82, is what I have primarily used
for this paper. I will use NRI-77 data as the base for stream—
banks, gully and other erosion, as it was not collected in NRI-82,

NRI-82 provided a data set that 1s accurate at the multi-
county level, Whereas, NRI-77 provided statewide level of
accuracy. The number of primary sample units (PSU's) Increased
from about 1525 in 1977 to about 10,000 in 1982, Samples were
selected by statisticians at Towa State University using a random
sampling procedure.
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The process, once PSU's were located, involved completing two
worksheets. The first worksheet provided the base acreage data for
each county. These data are: total surface area, census water
(water bodies greater than 40 acres and streams wider than 1/8 miie
wide), federal laand, urban and built-up land, and rural transpor-
tation acreages. In 1982, Illinois was determined to consist of
36,061,000 acres--35,137,000 or 97.4 percent is nonfederal; 493,000
or 1.4 percent is federal; and 431,000 or 1.2 percent is census
water,

The second worksheet, the Primary Sample Unit (PSU) worksheet,
was completed for all PSU's in each county. The data collected
included soil type and phase informatiom, soil capability, prime
farmland identification, land use, conservation treatment applied,
treatment needs, USLE data, potentlal cropland data, wetland types,
flood prone areas, and many more. About 70 individual information
bits were collected for each of three sampling sites on each 160
acre PSU.

Land use in 1982 was determined to be 70.4 percent cropland;
9.0 percent pastureland; 9.8 percent forestland; 5.2 percent urban
and built-up land; 2.4 percent rural tramsportation land; 2.2
percent minor uses and about 1 percent small watetr areas. This
equates to 24,727,000 acres of cropland; 3,157,000 acres of
pastureland, 3,429,000 acres of forestland, 1,846,000 acres urban
and built-up land, 870,000 acres in rural transportation use,
761,000 acres of minor uses and 346,000 acres in small water areas.

Minor use lands include farmsteads, small bSuilt-up lands
(aaything from 0.25-40 acres), active mines, pits and quarries.
Small water areas include poads and perennial streams not included
as census water in the base data previously discussed. 1In the
Illinois River System, there were about 10,402,900 acres of
cropland, 643,500 acres of pastureland, 379,400 acres of forestland
and 217,800 acres of other lands.

Statewide, the soil loss average annual rate for cropland is
7.0 tons per acre per year, about 3.0 for pastureland and about 3.7
for forestland erosion per acre. In the Illinois River System, the
average annual erosion rates for cropland, pastureland, and
forestland are similar.

The inventory shows us where the soil erosion problems are by
capability class and by each land use. We know that the wmajor
erosion problems are with the cropland. We also know that
10,227,000 acres of cropland, or about 40 percent, exceeds "T".
"T" is the level of soil loss that can be permitted but still
maintain long-term productivity of the soll resource. "T" or soil
loss toleraace values range from 1 to 5 for Illinois soils. For
all land uses, 11,201,000 acres or 32 perceat of the land acreage
in Illinois is degrading because soil loss rates exceed “"T".
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In the Illinois River System, there are about 3,498,700 acres of
cropland that exceed "T". For all land uses, 3,519,400 acres
exceed "T" in the system. Following is a table that provides a
comparison of river basins within the Illinois River System of
acres that fall into different eroslon groups by land use. The
state map by Water Resource Councils' hydrologlic units provides the
locatlion of each., The state map can be found following Table 1.

Table 1. Acres in Soil Loss Groups by Land Use for
Each Water Resources Council Hydrolegic Unit in the
Illinois River System (Acres x 100)

WRC Unit Soil Loss Cropland Pasture Forest Minor
07120001 <T 2907 178 102 76
T-1.5T 688 0 0 ]
1.5T-2T 205 0 0 0
2T-4T 450 0 0 0
>4T 89 0 0 1]
07120002 T 4381 293 201 132
T-1.5T 1410 0 0 i4
1.5T-2T 362 0 0 0]
2T-4T 379 0 0 0
>4T 63 0 9 13
07129003 <{T 178 218 110 39
T-1.5T 49 0 0 0
1.5T-2T 25 0 0 0
2T-4T 64 0 0 0
>4T 60 0 0 0
07120004 T 1036 621 224 187
T~1.5T 244 8] 0 0
1.57-2T 202 0 0 0
2T-4T 29] 0 0 0
>4T 232 0 0 0
07120005 <T 4152 181 51 91
T-1,5T 556 0 0 0
1.5T-2T 194 0 0 0
2T-4T 176 0 0 0
>4T 64 0 0 0
07120006 LT 757 301 106 248
T-1,5T 173 0 21 0
1.57T-2T 92 0 0 0
2T-4T 185 0 0 0
>4T 52 0 0 0
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WRC Unit

071200607

J7130001

07130002

07130003

07130004

07130005

07130006

27130007

So0il Loss Cropland
<T 3549
T-1.5T 734
1.5T-2T7 246
2T-4T 449
>4T 67
<T 4695
T-1,5T 1855
1.5T-2T 635
2T-4T 896
4T 93
<T 5239
T-1.3T 1526
1,5T-2T 381
2T-4T 452
>4T 174
<T 3599
T-1.5T 996
1.5T-2T 115
2T-4T 351
>4T 63
{T 3266
T-1.5T 1649
1.,5T-2T 616
2T-4T 537
>4T 156
<T 4710
T-1.5T 1032
1.57-2T 533
2T-4T 727
4T 160
<T 4508
I-1.5T 1543
1,5T-2T 484
2T-4T 369
24T 102
<T 4955
T-1,5T 730
1.5T-2T 148
2T-4T 332
>4T 37
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Pasgture

165

0
0
0
0

Forest Minor
133 126
0 0
0 0]
0 7
0 0
271 64
0 0
0 0
0 0
0 0
125 178
21 0
0 0
0 0
0 0
726 140
0 18
0 0
0 0
0 0
84 57
0 0
0 0
0 0
0 0
285 135
0 17
0 4]
0 0
0 0
215 58
0 0
0 0
0 #]
0 0
135 132
0 0
0 0]
Q 0
0 0




Table 1. (Continued)

WRC Unit Soil Loss Cropland Pasture Forest Minor
07130008 <T 2865 158 166 26
T-1.5T 508 0 0 0

1,5T-2T 196 0 0 0

2T-4T 165 0 0 0

24T 63 0 0 0

07130009 <T 6748 332 60 184
T-1.5T 2058 19 0 0

1.5T7-2T 508 0 0 0

2T-4T 302 0 0 0

4T 107 0 0 0

07130010 <T 3113 550 198 56
T-1.5T 920 7 0 0

1.5T-2T 260 0 0 0

2T-4T 428 0 0 5

>4T 55 0 0 0

37130011 {T 4735 567 488 86
T-1.5T 1557 38 0 0

1,5T-2T 547 0 0 0

2T-4T 1058 0 0 a

24T 147 0 0 0

07130012 <T 3149 294 72 52
T-1,5T 536 0 0 27

1.5T-2T 183 0 0 0

2T-4T 331 0 0 0

24T 65 0 0 0

Let's look closely at the cropland situation since this is
clearly the area we must emphasize in Illinols because 91 percent
of all acres that exceed "T" are cropland acres.

The National Resources Inventory provides data tables that
show erosion problems by land capability class and subclass. There
are 8 land capability classes. As one moves from Class 1 to Class
8, the choice of crops decreases, and the degree of limitatlion or
extent of hazard increases. So, Class 1 is the best and Class 8 is
the poorest and most difficult to protect.

Within each capability class, except Class 1, three subclasses
based on kind of limitation are recognized. They are e, w, and s,
Respectively, they indicate that erosion, wetness and droughtiness
are the limitatlions.
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The following Table 2 shows the relationship of erosion rates
(tons/acre/year) to increasing capability class. Except for land
capability Class 5, which includes only wet soils in Illinols, and
land capability Class 8 (we have none), erosion rates ascend in a
regular manner.

Table 2, Soil Erosion Rates for Cropland for the Various
Land Capability Classes (Ton/Acre/Year)

Capability Class Soil Erosion Rates
and Subclass Tons/Acre/Year
I 3.8
Ile 8.0
TIw 3.3
IIs 0
Ilfe 15.7
ITIw 3.3
Ills 2.7
IVe 25.0
IVw 3.0
IVs 2.7
') 3.3
Vie 34,3
Viw 1.5
Vis 4,6
Vile 42.9
Viiw 0
VIilis 13.3
VIIT 0

If we look statewide at only the “e” subclass portion of sach
land capability class we see that the average annual erosioa rates
are 8.0, 15.7, 25.0, 34.3 and 42.9 ton/acres/year, for capability
classes 2, 3, 4, 6 and 7, respectively. The rates for the Illincis
River Systems would be similar.

The subclass “e” amounts to 9,545,000 cropland acres ia
Illinois. Of these, about 75 percent exceed "T",

The following table further refines the magnitude of the
cropland erosion problem:

Table 3, Cropland Acres In Each of
Three Erosion Groups for the State

Erosion Group Acres
<T 14,500,000
T-2T 5,506,600
>2T 4,720,800 .
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The first group contains 14.5 million acres of cropland that
are adequately protected from excessive sheet and rill erosion,
The average soil loss rate For this group is 2.6 ton/acre/year.
Looking at the T-2T category one sees a similar relationship in
these 5.5 million acres. The average soil loss rate of this group
is 6.2 tonfacre/year. The last group, the greater than 2T
category, has an average sheet and rill erosioa rate of 21.5
ton/acre/year. A dramatic increase in erosion rate!

These 4,721,000 acres or about 20 percent of the cropland base
are contributing about 102 million tons of aunnual erosion or 59
percent of all cropland erosion.

In the Illinois River System, this group coatains 1,029,100
acres and makes up about 10 percent of the cropland base. Table 4
provides a comparison of the Illinois River System to the state
when compared to Table 3.

Table 4. Cropland Acres In Each of Three Erosion Groups
for the Illinols River System

Erosion Group Acres
<T 6,904,200
T-2T7 2,469,600
>27 1,029,100

The Watural Resources Lnventory provides a broad and varied
data base. It provides opportunities to better understand the
needs of the resources by identifying existing conditions and
treatment needs. The Inventory does not supply all the data we
need to estimate all types of erosion but does provide good sheet
and rill erosion data and some sketchy gully, streambank aad
roadside estimates. Ephemeral gully erosion must be estimated.

Looking at a single basin within the Illinois River System,
the Peoria Lakes basin, we can analyze the erosion problems and
discuss sedimentation and how to reduce it.

Table 5 on USLE erosion from all land uses in the Peoria Lakes
basin shows that the average soil loss in the basin is 5.8 tons per
acre per year. The cropland component 1s generating more than 90
perceat of the total tons eroded.
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Table 5. Peorla Lakes = Total USLE Erosicn
From All Land Uses

USLE Tons Tons Per
Land Use Acres (1,000,000) Acre Average
Cropland 875,200 5.672 6.5
Pastureland 49,900 0.091 1.8
Forestland i01,700 0.142 1.4
Other Land 37,600 0.318 8.5
Total 1,064,400 6.223 5.8

Table 6, Peoria Lakes - USLE Eroslon >T
From All Land Uses

USLE Tons Tons Per
Land Use Acres (1,000,000) Acre Average
Cropland 398,500 4,271 10.7
Pastureland 6,800 0.063 9.3
Forestland 7,000 0.083 11,9
Other Land 5,900 0.304 51.95
Total 418,200 4,721 11.3

As seen in Table 6, the average rate for the 418,200 acres
that exceed "T" 1s 11.3. Wote that more than 75 percent of the
tons eroded comes from about 40 percent of the total area or from
the 398,500 acres of cropland that exceads "T".

Table 7. Peoria Lakes - Total USLE Erosion From Cropland

USLE Tons Tons Per

Slope Acres (1,000,000) Acre Avarage
0=-2 522400 1.856 3.6
2.1-5 291700 ' 2.608 8.9
5.1-10 53400 1.049 19.6
10.1-15 6400 0.150 23.4
15.1-20 1300 0.009 6.9
20.1-30 0 0 0
>30 0 0 0
Total 875200 5,672 6.5
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Table 8. Peoria Lakes - USLE Erosion >T From Cropland

USLE Tons Tous Per

Slope Acres (1,000,000) Acre Average
0.2 107200 0.650 6.1
2,1-5 238500 2.431 10.2
5.1-10 46400 1.035 22.3
10.1~-15 5100 0.146 28.6
15.1-20 1300 0.009 6.9
20.1-30 0 0 0
>30 0 0 0
Total 398500 4,271 10.7

Both Tables 7 and 8 point to the fact that 1t is the gently
sloping, 2 to 5 percent slopes, and the sloping, 5 to 10 percent
slopes that produce most of the tons that erode from cropland from
sheet and rill erosion.

Based on NRI-82 data from sheet and rill erosion it was determined
that 6.2 million tons of soil erode each year from all land uses
from the 1,064,000 acres of rural land in the Peoria Lakes basin.
Using a 75 percent sedimeat delivery ratio about 4.7 million tons
are delivered to the edge of the fleld and 30 percent of that or
1.4 million tons would be delivered to the Illinois River.

Streambank and gully erosion estimates from the NRI-77 data
suggest that about 0.4 million tons would reach the river from
these sources, These data are sketchy and likely underestimate
the tons delivered from these soutrces,.

Ephemeral gully, or shallow gullies that are annually filled

and voided, are estimated to provide another 0.2 million tons of
sediment.,

Table 9 below provides these estimates and a total toas of
sediment annually delivered to the Illinois River.

Table 9. Peoria Lakes - Sediment Delivery
Estimates (1,000,000 Tons/Year)

Sheet and Rill 1.4

Streambank and Gully 0.432
Ephemeral Gully 0.238
Total 2.070

Treatment of sheet and rill and ephemeral gully erosion is
relatively easy to achleve, but treatment can be expensive if
structural measures, like terraces, are needed. Sheet and rill
erosion can be reduced with such practices as crop rotations,
conservation tillage, contouring or seeding the areas to permanent
vegetation or planting trees,
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Ephemeral gullies can be controlled but will require grassed
waterways, terraces, dliversions, or water and sediment control
basins. These structural measures are often too costly for
individuals to install without cost-share assistance.

Gully erosion is more difficult and expensive to control.
Grade stabilization structures, ponds, and sediment basins can
stabllize these areas.

Streambank erosion can be reduced by use of rip-rap,
vegetative plantings and large structures that control flow rates,
In the Peoria Lakes basin the tons of soil eroded from cropland is
the major contributer to the sediment in the I[llinois River, A
Full scale treatment program in the uplands which centered on sheet
and rill erosion control practices could reduce this erosion by
50-6) percent and treat most soils to "T".

In many areas reduction of erosion rates to "T™ may be
sufficient to malntain soil productivity and water quality. 1In
other places soil erosion rates may need to be reduced to rates
much less than "T" to protect or improve the resources impacted.
The Peoria Lakes basin may be one of those areas.

Structural measures, perhaps including large structures that
hold or trap water aud sediment, will be necessary to impact on all
types of erosion and retain sediment at positions outside the
I11linois River System.

Data from the Peoria Lakes basin was developed by Dale Beanz,
Resource Conservationist, with the Soil Conservation Service. This
data was developed for the Peoria Lakes Resource Planning Commit-
tee, a local committee representing all the counties in the basinu,
who are worklag to devalop a resource plan.
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CASE STUDIES OF STREAM AND RIVER RESTORATION

Don Roseboom
State Water Survey
Peoria, Illimois

The Tllinois Department of Comservation (IDOC) is funding demon-
stration projects by the Illinois State Water Survey (ISWS) in the
Illinois River basin, (1) to decrease sediment delivery from Illinois
River tributaries and, (2) to lessen the negative effects resulting
from the massive amounts of sediment already deposited in river pools
as Lake Peoria. The Watershed Planning Program of the Division of
Planning has begun stream restoration projects on Court Creek and
Crow Creek, which are designed to reduce bank erosionm and sediment
delivery to the Illinois River through methods which increase the
extent of wooded stream corridors. In the Lake Peoria Restoration
project, IDOC with Wallop-Breaux funding is testing the effectiveness
of breakwaters and aquatic vegetation to stabilize lake sediments and
reduce the entry of sediment into the lake water. The Fishery Division
is testing methods of river restoration, which will increase fishing

and hunting options for Illinois residents while reducing non-point
pollution effects.

In the Court Creek watershed, the amount of sediment delivered
from the 97.5 square mile watershed was compared with the amount of
so0il eroded from 10 large bank erosion sites along a 3-mile length of
stream. During the 5 major storms of 1986, the bank erosion from 10
sites equalled 20 percent of sediment delivered from the entire water-
shed (see table 1). On one site 1,960 tons of soil were eroded during
one storm. On Crow Creek over 6,000 tons were eroded from a 500 ft.
long bank in one storm. If only the clay and silt portions of the bank
soils are measured, then bank erosion of silt and c¢lay from the 10 sites
equalled 16 percent of the watershed sediment yield during 1986. These
major bank erosion sites occurred where streams had been channelized to
maximize the size and uniformity of floodplain rowcrop fields. Unfor-
tunately when stream length reduction occurs as the result of channeliza-

tion, the speed of floodwaters is increased and massive bank erosion
often results. '

If there are 50 severe bank erosion sites in the entire watershed
(a very conservative estimate), then the 10 monitored bank erosion sites
would Tepresent 20 percent of the bank erosion in the watershed. An
estimate of the bank erosiom contribution for the entire watershed can
therefore be made by multiplying the contribution of the monitored sites
by five. Since eroded bank soil from only 10 sites represents over 20
percent of the sediment yield in a 61,760-acre watershed, bank erosion
could contribute all the sediment delivered to the stream from the
entire watershed. However, sand represents a large percentage (15 to
40%) of eroding bank soils. Much of the sand transported by a stream
is not sampled with a DH-59 sediment sampler. Sand is largely trans-

ported along the stream bottom as bedload, which lies below the sampling
depth of the DH-59.

~184-




TABLE 1

CONTRIBUTION OF ERODED BANK SOILS TO THE STREAM YIELD
OF A 62,000 ACRE WATERSHED

Bank Silt and Kjeldahl
Soil Clay Phosphate  Ammonia Nitrogen
(tons) {tons) (1bs) (1bs) {(1bs)
Watershed 28,129 28,129 79,555 ' 6,948 109,862
Yield - 1986
Contribution 6,424 4,648 9,358 704 8,929
from 10 Sites
Percent of Yield 22.8 16.5 11.8 10.1 8.1
from 10 Sites
Percent of 100 82.5 56.4 50.5 40.5

Estimated Yield
from Bank Erosion

This sand bedload is responsible for destruction of instream habitat
for fish and macroinvertebrates in Illinois River tributaries. Sand fills
the deep pools and covers the rock rubble and woody structure, where
gamefish as smallmouth bass and channel catfish dwell and feed (Roseboom
et al., 1986). The loss of this habitat in most of Court Creek and many
other Illinois streams is responsible for decreasing populations of game~
fish. Fishery biologists can select sites within any stream that will
reflect the effects of good and bad instream habitat on gamefish popula-
tions. While point pollution will often destroy the fish populations
of entire stream segments, non-point pollution will destrov portioms of
the stream populations by covering the habitat within segments of the
stream. The proportion of poor instream habitat within the stream system
determines gamefish populations within the stream, if water quality is
not critical and fish populations are in balance.

Particle size analyses of eroding bank soils at the 10 selected sites
allows the determination of sand inputs. Over 1770 tons of sand were
eroded from only 10 sites. If these 10 sites represent 20 percent of
the bank erosion, then bank erosion will contribute 8,800 tons of sand
to the bedload. If the stream can not transport these inflows of sand,
then the deeper pools will fill and habitat will be buried. This loss of
instream habitat is common in central and western Illinois streams with
sand beds. Stream channel width at severe bank erosion remains constant
while the stream channel erodes into the prime farmland along the flood-
plain, However, the prime farmland is replaced on the opposite bank with
a sand and gravel bar. This process has been observed in the channelized
floodplain segments of Court Creek where stream channels have moved 80
ft. in 4 years.
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If only the silt and clay portions of ercded bank scils are com-
pared with the 1986 stream sediment vield, the 10 monitored bank ero-
sion sites contribute 16.5 percent of the sediment vield from the entire
watershed, If these 10 sites represent 20 percent of the bank erosion
in the entire watershed, then bank erosion of silt and clay is equal to
80 percent of the soil transperted by Court Creek during 1986. These
eroded bank soils of clay and silt are delivered to the stream when high-
velocity floodwaters are likely to transport silt and clay long distances
offsite. This finding is very important if sediment delivery to the
I'linois River is to be reduced from tributaries.

However, the high percentage of eroded bank soil introduced into the
stream does not indicate that bank erosion is the only source of sediment
in the watershed, only that the process of sedimentation is occurring as
the streams overflow their banks ontc the floodplain. Observations of
sand deposits on stream border regions and silt deposits in floodplain
rowcrop fields were always made after overbank streamflows, just as
deposits of silt were visible in roadside ditches along row crop fields
in the upland plain.

As a result of chemical analyses of the eroding stream bank soils,
the contribution of bank erosion to the total phosphorus, total ammonia,
and Kjeldahl nitrogen stream yields could be determined. Given the
extent of bank instability found during stream surveys of Court Creek
and its three tributaries, these 10 sites are not estimated to contri-
bute more than 20 percent of the total bank erosion occurring during major
storms. If the 10 meonitored bank erosion sites represent 20 percent of
the bank erosion in the watershed, bank erosion will contribute 56 per-
cent of the total phosphate yield, 50 percent of the total ammonia vield,
and 40 percent of the Kjeldahl nitrogen vield. This finding is extremely
important if the eutrophication of Illinois rivers and lakes is to be
limited by land management practices.

In Illincis and other midwestern states, the extent and severity of
bank erosion on water quality has only recently been discermed. Evans
and Schnepper (1977) estimated that over 40 percent of the sediment in
Spoon River in western Illinois resulted from bank erosion along the
Spcon River. Leedy (1979) estimated that over 50 percent of the annuzl
sediment vield of Illinois streams resulted from stream bed erosion. Using
stream cross-sectional data, Lee et al. (1982) estimated that 50 percemnt
of the sediment yield from the Blue Creek watershed in western Illinois
came from the eroding stream bed. Through the use of an approved SCS
field survey technique, Davenport (I983) estimated that only a2 small per-
centage of the sediment yield from the Blue Creek watershed resulted from
bank erosion. Vagt (1982) estimated that 50 percent of the annual sedi-
ment yield in northern Illinois streams resulted from bank erosion.
Hamlett et al. (1982) estimated that stream channel contributions of
sediment to an Iowa stream represent between 25 and 50 percent of
stream sediment yield. Sharpley and Syers (1979) found that stream
bank erosion and resuspension of stream sediment contributed the major
portion of annual sediment and phosphate stream yields.
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Wilkin and Hebel (1982) estimated that only a small fraction of soil
eroded from upland row crop fields actually reached an Illinois stream.
The vast majority of instream sediment resulted from floodplain and valley
bluff erosion. Only one very broad row-cropped floodplain with pooled
floodwaters had evidence of sediment deposition. However, forested
floodplain areas had very strong evidence of deposition. The forested
floodplain had sedimentation rates of 10 to 20 tons per acre per year.
Unfortunately most floodplain areas were row-cropped with no forested
areas positioned to decrease sediment levels in runoff. The active
floodplain row crop areas had estimated erosion rates of 15 to 60 tons
per acre per year.

In Knox County, the floodplains of streams no longer serve only
as the sedimentation basins described by Fehrenbacher et al. (1977}
instead, the floodplains have become primary sources of stream sedi-
ment and nutrients. TFehrenbacher et al. state that the floodplains were
forested bottomland during the thousands of years of alluvial soil develop-
ment from sedimentation. Wilkin and Hebel found sedimentation occurring
in forested floodplains and forested stream border bluffs. These con-
clusions have led to the present Court Creek project, which restores the
wooded stream borders as the means of reducing soil erosion, decreasing
the delivery of sediment to larger rivers and lakes, and increasing
stream habitat.

The Illinois State Water Plan (Illinois State Water Plan Task
Force, 1984) has determined that erosion and sediment control, flood
damage mitigation, and aquatic and riparian habitat are critical
water resource issues to Illinois residents. Lead Tllinois agencies
for each critical issue are the Illinois Department of Agriculture
(erosion and sediment control), the Illinois Department of Transportation -
Division of Water Resources (flood damage mitigation), and Illinois
Department of Conservation (aquatic and riparian habitat). The State
Water Plan describes the unquantified link between scil erosion and
water quality as a difficulty in assessing the improvement of water
quality by erosion control methodology. The Court Creek study is
designed to illustrate the links between water quality and soil erosion
in those watersheds, where high-velocity floodwaters destroy flood-
plain fields -and stream habitat. Such watersheds are common in the
I1linois River basin,

In the Illinois State Water Plan (TIllinois State Water Plan Task
Force, 1984), the Illinois Department of Conservation states that the
losses of riparian habitat are a major cause in the aquatic resources
degradation of Illinois streams. Techniques of stream restoration or
renovation have been applied successfully in other states (Nunnally,
1978; Keller, 1976) in place of channelization. These methods promote
runoff within the stream channel while retaining much of the woody
vegetation and stream meanders. Drainage is enhanced by removal of
trees, which are or soon will be large obstructions to floodwaters in
the main stream channel.
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Stream maintenance includes the removal of large trees on the
stream bank, when such trees will soon be eroded into the stream
channel. Such trees can be placed as tree retards along the eroding
stream bank to divert streamflow into the center of the stream bed.

The conversion of a potential flow obstruction into a low-cost tree
retarder is an old scil conservation technique (Lester, 1946), which has
received added emphasis as a Palmiter river restoration technique
(Willeke and Baldwin, 1982). The removal of eroding trees from the
bank and from the stream channel should follow guidelines establighed

by the Illinois Department of Conservation (IDOC, 1982) and the American
Fisheries Society (1983).

George Palmiter has been hired by IDOC to test the application of
tree retards in protecting stream banks along a three mile demonstra—
tion area of Court Creek. A series of three floods occurred during the
fall construction period. Over that portion of the stream where con-—
struction has been completed, little or no bank erosion was observed,

A more complete evaluation of the Palmiter techniques will be made

during those floods, which occur after Palmiter finishes construction
in 1987.

Floodplain farmers on the Palmiter 3-mile Demonstration area of
Court Creek have given the Knox County Soil and Water Comservation
District the conservation easements for a 30 foot border on both gides
of the stream. Once the tree retards have collected sediment in their
branches, willow cuttings and bald cypress seedings will be placed in
the deposited sediment along the lower bank. Tree retards are viewed
as low cost temporary structures, which will reduce erosion so that the
willows and cypress can be established along the toe of the eroding
bank. Additional trees as walnut, green ash, American plum, and gray
dogwood will be planted along the upper banks. In this manner a
wooded stream border will increase stream stability and increase game
habitat. The tree retards introduce woody structure into the deeper
waters along the eroding banks. Such woody structure has been covered
by the sand eroded from stream banks. The loss of woody structure in
deep waters is the primary cause in the declining gamefish populations
of smallmouth bass and channel catfish in Court Creek and many Illinois
River tributaries.

In the Court Creek watershed, major bank erosion sites and complete
blockages of streamflow resulted when large trees were uprooted and
fell into the stream. Even streamflows resulting from a 3-inch rain-
storm did not dislodge these trees. Such occurrences are the major
reason that floodplain landowners do not readily accept "green belts”
of trees along streams. Only with an annual stream maintenance program
will stream borders of weoody vegetation be accepted by landowners.

The development of a locally supported stream maintenance program
is essential to the success of any stream stabilization practice uti-
lizing riparian woody vegetation in agricultural floodplain areas. The
effectiveness of the watershed demonstration efforts in promoting wide-
spread application of such practices will largely depend upon the develop-
ment of methods to foster locally funded stream maintenance programs.
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Under the Watershed Planning Program of IDOC, the Knox County Soil
and Water Conservation District has formed a stream maintenance crew.
The stream crew is working upstream of Palmiter Demonstration area on a
19,000 acre tributary — North Creek. Since the fall of 1986, the crew
has selectively removed major logjams along a 4 mile stream segment.

In addition, 2000 trees have been planted along the North Creek stream
border, after the District received permission from agricultural land~
owners.

In conjunction with a joint effort between IDOC and the Soil Con-
servation Service (SCS), the District crew has performed two Conservation
Field Trials on North Creek., These Trials utilize large size cuttings
of willow to protect severe bank erosion sites. TIn one site 130 cuttings
were placed with a hand auger along 240 ft. of barnk in July of 1986.

In the second site this spring, 620 cuttings were placed along 800 ft.

of bank with a Caterpillar high-hoe and 6 ft. ram. The ram allowed
penetration of a rock layer, so that 6 ft, of the 12 ft. long cuttings
could be placed in the bank. The method is more expensive than the
Palmiter method, since more trees are required to protect the same length
of eroding bank.

The technique, utilizing willow cuttings as bank protection, has
been successfully applied by the SCS along major streams and rivers in
California and Arizona. During the fall floods of 1986, no erosion was
found along the first Trial site on North Creek, although upstream and
downstream bank erosion sites lost thousands of tons. The durability
of the bank protection should increase with time since dormant cuttings
of willow will regrow roots and branches along the bank. Therefore,

a wooded stream border is rapidly established at severe erosion sites.
At the same time more desirable trees are planted as American plum,
ash, walnut, and red cedar have been planted on the upper portions of
the banks.

Bank sloping at certain severely eroding sites may be necessary,
however, more expensive alterations of the technique will only be
attempted if less expensive methods have failed. The purpose of these
demonstration projects is the development of low cost methods, which
can be widely applied over a region as large as the Illinois River basin,
Only in this fashion can local landowners and local govermment support
such projects. 1Indeed even state and federal agencies do not have the
funding necessary if structural techniques are to be applied to such a
large area effectively.

The Lake Peoria Restoragion project reduced the effects of sediment
already delivered to the Illincis River through low cost restoration
practices involving revegetation. The Illincis River and Lake Peoria
were the greatest fishing and hunting area in Illinois even before massive
federal grants reduced the effects of point pollution sources from Chicago
and downstream urban areas. However, nonpoint pollution sources not
only destroy water quality but actually destroy the water body within
the span of our life, not thousands of years. This process is not con-
fined to Lake Peoria but is occurring in all backwater lakes of the
Il1linois River and also many reservoirs in central and western Illinois.
The Illinois State Water Survey found the greatest stream sediment yields
occurred in central and western Illinois. The Soil Conservation Service
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stated that onme third of the "critical sediment producing area" of the
upper Mississippi River basin (this includes the Illineis River basin)
lies in central and western Illinois. Controlling nonpoint pollution
in Illincis is the single most important water quality objective in
saving the aquatiec recreational resources of this state.

Bellrose et al, (1983) stated that upper Peoria Lake is the most
important recreatiomal lake in central Illinois. Sedimentation and the
concurrent loss of aquatic vegetation have increased turbidity levels
and decreased dissolved oxygen levels during normal river flows in the
peak summer recreational period. Starret and Jackson (1959) found it
took approximately 11l days for sediment resuspended by wind-generated
waves to decline to background levels in Lake Chautauqua, a backwater
lake of the Illinois River. Since the average recurrence interval of
winds during the growing season is less than 11 days, Lake Chautauqua
remained turbid most of the time. Shoreline erosion and resuspension
of sediment is greatest in lake areas opposite the prevailing westerly
winds, such as northeast Lake Peoria.

Concurrently with increased sedimentation and turbidity, much of
the aquatic vegetation in Illinois River backwater lakes disappeared
between 1950 and 1965. The reasons for this disappearance and, even
more importantly, the subsequent lack of recolonization by aquatic
vegetation have never been determined (Mills et al., 1966). Since
aquatic plants stabilize bottom sediments and increase the dissolwved
oxvgen content of overlying waters, the cclonization of Illinois back-
water lakes by aquatic vegetation is especially important to the princi-

ple water quality and recreational problems now existing in the Illinois
River.

The Lake Peoria Restoration project is an attempt to restore some of
the recreational benefits of lakes impacted by sediment in a cost effec-—
tive manner. The project restores aquatic habitat for gamefish and
waterfowl by constructing an artificial reef. The reef alsc serves as
a tire breakwater to protect plantings of aquatic vegetation from wave
action of wind or boat generated waves. High rates of sedimentation have
buried aquatic vegetation beneath thick layers of fluid sediments.

Wave action prevents natural revegetation by uprooting young plants from
the fluid sediments. Pilot plantings of arrowhead and pondweed have been
partially successful when the plants are driven deeply intco the sediment.
Improvements of revegetation success will be determined once the break-
water is installed this spring and wave action is decreased at the plant-
ing site.

Both the wave energy dissipator and transplanting of aquatic plants
are recommended mitigation and enhancement techniques for the upper

Mississippi River system, which includes the Tllinois River (Schnick et al.

1982). Webb and Dodd (1983) found wave protection to be necessary for
transplanting emergent plants. Bonham (1980) also reserted to the use of
old tires in order to establish beds of emergent plants in areas with
heavy boat traffic. Kelly et al. (1971) utilized 14 different methods

to transplant a marine grass (Thalassia testudinum) to areas where tidal
currents would erode the buoyvant plant free from the sediment.
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Aquatic plants can increase sedimentation if placed in locations
where water currents transport sediment. This is the reason why the
demonstration site is located in shallow bay on the east bank of the
Illinois River upstream of the McCluggage Bridge on Rte. 150 (river
mile 166.0). This site is well away from strong currents even during
flood events. The vegetation is meant to reduce the sediment suspended
in the water column by wave action. In fact, the ability of aquatic
vegetation to increase sedimentation rates at specific sites is the
basis of a new Lake Peoria proposal.

The Illinois Department of Conservation and the U.5. Army Corps
of Engineers are considering a proposal to combine check dams, wetland
prairie marshes, and breakwaters with aquatic vegetation at the mouths
of major Lake Peoria tributaries. Marsh areas near the mouths of
tributaries have been buried under the heavy sand inflows, so that the
major vegetation is willows, not the marsh plants valuable to wildlife.
A series of checkdams will trap sand bedloads befdre the sand reaches the
marsh areas. Sand deposits must be removed periodically from the
checkdam areas. Braided stream channels will be formed through the
marsh areas before streams enter the lake. Tributary floodwaters will
spread and slow so that sedimentation of silt occurs. The combination
of breakwaters and agquatic vegetation surrounding the marsh will slow
floodwater velocities even more. Both silt and clay sedimentation
will occur before the eroded soils are carried further ocut into the
lake. This restoration design reduces the effects of nonpoint pollution
by methods which increase fish and waterfowl habitat.

The purpose of both the Court Creek project and the Lake Peoria
project is the development of low cost methods to reduce sediment
delivery to water bodies like Lake Peoria. Both restoration projects
slow water velocities and increase sedimentation in floodplain areas
before sediment can enter lakes and rivers. An effective land manage-
ment program to control nonpoint pollution in the Illineis River basin
must include stream and wetland management to reduce stream channel
erosion, increase sedimentation along the floodplains of stream valleys,
and reduce floodwater velocities. Such methods must be developed
before nonpoint pollution can be effectively reduced. Landowners and
local agencies in the watershed of Lake Peoria have demonstrated a
determined interest to achieving such objectives.

-191-



REFERENCES

American Fisheries Scciety. 1983. Stream Obstruction Removal Guide-
lines. 5410 Grosvenor Lane, Bethesda, MD. 20814. pp. 9.

Bellrose, ¥.C., S.P. Havera, F.L. Paveglio, Jr., and D.W. Steffeck.
1983. The Fate of Lakes in the Illinois River Valley, I11,
Nat. Hist. Surv. Biol. Notes 119. 27 pp.

Bonham, A.J. 1980. Bank Protection Using Fmergent Plants Against
Boat Wash in Rivers and Canals, Report No. 1T 206. Hydraulics
Research Station, Wallingford, England. 12 pp.

Bonini, A.P., N.G. Bhowmik, R.L. Allgire, and D.K. Davie. 1983.
Statewide Instream Sediment Monitoring Program for Tllinois.
I1linois State Water Survey Contract Report 318A, Champaign,

IL, 45 pp.

Crews, W. 1983. Erosiom in the Upper Mississippi River System: An
Analysis of the Problem. Upper Mississippi River Basin Assocc.,
St. Paul, MN, 17 pp.

Davenport, T.E. 1983, Seil Erosion and Sediment Transport Dynamics
in the Blue Creek Watershed, Pike County, Illinois. TEPA/WPC/83-004,

Illinois EPA, Springfield, IL, 212 pp.

Evans, R.E. and D.H. Schnepper. 1977. Sources of Suspended Sediment:
Spoon River, Illinois. Proceedings of the North-Central Section
of Geological Society of America, Peoria, IL.

Fehrenbacher, J.B., I.J. Jansen, B.W. Ray, J.D. Alexander, and T.S.
Harris. 1977. Seoil Associations of Knox County, T1llinois.
Spec. Publ. 46, University of T1linois, College of Agriculture,

Urbana, IL, 27 pp.

Hamlett, J.M., J.L. Baker, and H.P. Johnson. 1982. Changes in
Channel Morphelogy within an Agricultural Watershed. Proceedings

of 1982 American Society of Agricultural Engineers, Paper No.
82-2086, June 27-30, 1982, University of Wisc., Madison, 28 pp.

I1linois Department of Conservation. 1982. Manual of Conservation
Engineering Guidelines. Bureau of Program Services, 524 S.
Second St., Springfield, IL, 62706.

T1linois State Water Planm Task Force. 1984. Tilinois State Water Plan.
T1linois Department of Transportation, Springfield, IL, 62764, PP. 59.

Jackson, H.0., and W.C. Starret. 1959, Turbidity and Sedimentation at
Lake Chautaugua, Illinois J. Wildl. Manage. 23: 157-168.

-192-



Jackson, R.W., and D.C. Wilkin. 1980. Land-use Contribution to In-
stream Constituent Loadings. Report of Investigation No. 31,
I1linois Water Information System Group, Univ. of Illinois,
Urbana, IL, 60801.

Johnson, H.P., and J.L. Baker. 1982, Field-to-Stream Transport of
Agricultural Chemicals and Sediment in an Iowa Watershed: Part
1. Data Base for Model Testing (1976-1978). EPA-600/53-82-032,
U.S. EPA Environmental Research Laboratory, Athens, GA.

Karr, J.R., and I.J. Schlosser. 1981. Riparian Vegetation and
Channel Morphology Impact on Spatial Patterns of Water Quality

in Apricultural Watersheds. Envirommental Management, Vol. 5,
No. 3, pp. 233-243.

Kaptz, H.M. 1979. Engineering Field Manual for Conservation Practices.
Chapter 16. U.S. Department of Agriculture, Soil Comservation
Service, Washington D.C.

Keller, E.A. 1976. Channelization: Environmental, Geomorphic, and
Engineering Aspects. Geomorphology and Engineering. Editor D.R.
Coates. Dowden, Hutchinseon and Ross, Inc., Stroudburg, PA,
pp. 1I5-140.

Kelly, Jr., J.A., C.M. Fuss and J.R. Hall. 1971. The transplanting
and survival of turtle grass, Thalassia testudinum in Boca Cega
Bay, Florida. Fishery Bulletin V. 69:2:273-279.

Lee, M.T., P. Makowski, and W. Fitzpatrick. 1982. Assessment of
Erosion, Sedimentation, and Water Quality in the Blue Creek
Watershed, Pike County, Illinois. SWS Contract Report 321, T114i-
nois State Water Survey, Urbana, IL, 191 pp.

Leedy, J.B. 1979. Observations on the Sources of Sediment in Tllinois
Streams. Report of Investigations, No. 18, Tllinois Water Informa-
tion System Group, Univ. of Illinois, Urbana, IL, 60801.

Lester, H.H. 1946. Stream Bank Erosion Control. Agricultural Engi-~
neering, September, pp. 407-410.

Mills, H.B., W.C. Starret, and F.C. Bellrose. 1966. Man's Effect on
the Fish and Wildlife of the Tllinois River. T11. Nat. Hist.
Surv, Biocl. Notes 57. 24 pp.

Nannally, N.R. 1978, Stream Renovation: An Altermative to Channeliza-
tion. Envirommental Management, Vol. 2, No. 5, pp. 403-411,

Roseboom, D.P., R.L. Evans, J.E. Erickson, and L.G. Brooks. 1983.
An Inventory of Court Creek Watershed Characteristics That May
Relate to Water Quality in the Watershed. Illinois Department of
Energy and Natural Resources, Doc. No. 83/23-A, Illinois State
Water Survey, Peoria, IL, 95 pp.

-193-



Schnick, R.A., J.M. Morton, J.C. Mochalski, and J.T. Beall. Mitigation
and Enhancement Techniques for the Upper Mississippi River System
and Other Large River Systems. Resource Publ, 149. Fish and
Wildlife Service, Washington, D.C. pp. 714.

Sharpley, A.N. and J.K. Syers. 1979. Phosphorus Inputs into a Stream
Draining an Agricultural Watershed. Water, Air, and Soil Pollu-
tion 11, pp. 417-428.

Schultze, R.F, and G.I. Wilcox. 1985. Emergency Measures for Stream-
bank Stabilization: An Evaluation. Proceedings of the First
North American Riparian Conference. Univ. of Arizonma, Tucson, AZ.

S0il Conservation Service, 1983. Dormant Stock Planting for Channel
Stabilization. Technical Notes No. 22 - Arizona,

Soil Conservation Service. 1972, HNational Engineering Handbook
(Section 4). U.S. Department of Agriculture.

U.S. Army Corps of Engineers. 1980, Streambank Erosion Control Methods,
Rock Island, IL 61201, 32 pp.

U.S. Army Corps of Engineers, 1983. Streambank Protection Guidelines.
U.S. Army Engineers Experiment Station, Vicksburg, MS 39180, 60 pp.

U.S. Envirommental Protection Agency. 1984, Report to Congress:
Nonpoint Source Pollution in the U.S. Environmental Protection
Agency, Water Planning Division, Washington D.C.

Vagt, P.J. 1982. Vertical and Horizontal Stability of Streams in
Northern Illinois. Masters Thesis, Geology Dept., Northern
Illinois Univ., 140 pp.

Webb, J.W., and J.D. Dodd. 1983, Wave-protected versus unprotected
transplantings on a Texas bay shoreline. J. Soil and Water Con-
servation, p. 363-363.

Wilkin, D.C. and S.J. Hebel., 1982. Erosion, Redepositicn, and Deli-
very of Sediment to Midwestern Streams, Water Resources Research,
Vol. 18, No. 4, pp. 1278-1282,

Willeke, G.E., and A.D. Baldwin. 1984. An Evaluation of River
Restoration Techniques in Northwestern Ohio. U.S. Army Corps of
Engineers. Contract DACW 72-79-C-0043. pp. 80.

Willeke, G.E., and A.D. Baldwin. 1982. A Guide to the George Palmiter
River Restoration Techniques. U.S. Army Corps of Engineers,
Contributing Report 82-CRI1. pp. 55.

York, J.C. 1985. Dormant Stub Planting Techniques. Proceedings of
the First North American Riparian Conference. Univ. of Arizona,
Tucson, AZ.

~194-



fLLINOIS RIVER WATER QUALITY
PAST, PRESENT, AND FUTURE

by Thomas A. Butts
Assistant Section Head - Water Quality Section

lilinois State Water Survey, Peoria, |ltinois

INTRODUCT ION

Significant improvements have occurred in the water quality

of the {llinois Waterway on both a short-term and a tong-term
basis. Present!ty, the organric waste loadings discharged
throughout the system are smal! compared to those of the recent
past and even to those discharged as long ago as 100 years. To
appreciate these improvements an understanding of the historical
deveiopments, which have occurred in and along the waterway, s
needed. Also, the unusua! hydrologic and hydraulic

tharacteristics of the waterway drainage system, which makes it
sumewnal unique, musi be understood.

WATERWAY SYSTEM

A plan view of the waterway is shown in figure 1. The
walerway runs from Lake Michigan to Grafton, a distance of
approximately 327 miles. The watershed drains 29,010 square miles
with 1,000 and 3,200 being in Wisconsin and Indiana, respectively,
and the remaining 24,810 being in I!linois.

The waterway s no longer a free flowing river as
demonstrated by figure 2. It has been levied and dammed and now
consists of eight “"stepped" navigation pools, These physical
alterations have placed serious constraints upon the ability of
the system to assimilate organic, oxygen consuming wastes. Water
velecilies have been reduced and water depths have been increased,
both of which are detrimental to natura! waste assimiialive
processes. Sedimentation is also promoted in the slackened water.

Before the dams were built, the hydraulic gradient above
Starved Rock was approximately 1.14 feet per mile while below it
the gradient averaged oniy ©.12 feet per mile all the way to
Grafton. The lower river, even in an unaltered state, had a |low
capacity to purify wastes.

Figure 3 shows the iniricate makeup of the channels, canals,
and rivers which comprise the waterway in the Chicago area. The
Illinois River proper officially starts at the junction of the Des
Plaines, DuPage, and Kankakee Rivers {known as the three rivers
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area) shown on figure 3. To fully wunderstand the water quality
probiems which occur far downstream, a cursory understanding of
the history and the nature of the operation of the Chicago area
drainage system is needed.

During the wearly development of Chicago, the Chicago and
Calumet river systems flowed easterly and discharged into Lake
Michigan. As the population grew, wastes were discharged into
these rivers eventually causing public health and poliution
problems. Subsequentiy, the flow of these rivers was reversed and
flushing was accomplished by diverting Lake Michigan water; this
relieved many of the problems in the immediate Chicago area, but
water quality conditions detertorated downstream as a resultl.

Today flushing water (discreationary diversion) from Lake
Michigan is drawn at the three locations shown by the arrows on
figure 3. Total diversion, including that needed for public water
supply, is limited by law to 3200 cfs on an annual average basis;
discretionary diversion 15 limited to 320 c¢fs on an annual average
basis.

The three major Metropolitan Sanitary District of Greater
Chicago (MSD) wastewater treatment plants, discharging an average
dry weather flow of 2042 cfs, are shown on figure 3.
Historicaliy, during wet weather, combined sewers have overflowed
and discharged dissolved organic wastes and solids throughout the
Chicago waterway Retwork. Much of this combined sewer waste load
has been eliminated since most of Phase | of the Chicago Tunnel
and Reservoir Project {TARPJ has been completed.

HISTORICAL OBSERVATIONS
The illinois River has & long history of being studied. Some
autherities consider it to be the most studied stream 1n the

world.

If & period of time were designated as the beginning of the

degradaticn of the I1linoss River, il wouid have Lo be the opening
of lhe waterway to steamboats in 1828. This led to large-scaie
developments along the river, accompanied by some man-made
physicai changes in the river. The opening of the Illinois and

Michigan (I & M) Canal in 1848 spurred additional growth along the
valley by connecting Chicago area water courses directly to the
river at LaSalle-Peru. More importantly, however, the | & M Canai
provided an avenue by which organi¢c poltution could reach the
lower river from the rapitdly expanding Chicago area.

By 18608, the problem of sewage discharges to water in the
Chicago area became so great that a sewerage commission was
formed. An elaborate system was devised and implemeanted to flush
and pump contaminated water to lLake Michigan and to the Illtnoi1s
River via the | & M Canal. |In 1865, the decision was made to
"deep cut" the connection between the | & M Canal and the Chicago
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River to increase the canal flow for ftushing purposes. The cut
was completed in 1871 but was, 1n most respects, unsuccessful 1n
reileving the wunsanitary conditions in and around Chicago.
Consequently, a commission was formed in 1886 to study additional
alternatives. Ip 1889, a solution was recommended that gave birth
to what is now known as the Chicago Sanitary and Ship Canal. This
Canal was to be bigger, deeper, and more hydraulicaily efficient
than the existing | & M Canal. Although some down-river
opposition to this plan was encountered, all physical and
political obstacles were eventualiy overcome and on January 16,
1900, popularly referred to then as "shovel day", the first Lake
Michigan water was released into the high capacity canal.

Chicago, alone, was not responsible for the overaill,
continuous degradation of the Jliincis River. For example,
Professor John H. Long, a noted Northwestern University sanitarian
and chemist, was retained by the Illinois State Board of Health
from 1886 to 1889 to investigate and study the waste assimilalive
capacity of the river system from Chicago to Grafton. in
reporting his findings, Professor Long is quoted as saying: “From
Ottawa through Henry, 125 miles from 8ridgeport, to Peoria, 159
miles from Bridgeport, there was a slower, but no! less certain
improvement (in  Illinois River water quality). At Pevria, the
river was again heavily contaminated by the discharge of wastes
fiom cattlie and distilleries. Peoria cattie shed filth, and not
Chicago sewage, was the main factor in the animal pollution of the
lower river."

Another observer around 1900 considered the |liino1s River so
oftensive that he suggested damming the river below Pekin to
create a huge septic tank so that farther downstream the river
would regarn ai teast some of tts purity.

Pollution from land runoff was observed along the |ilinois
River early in the twentieth century. Forbes and Richardson
reported that the flooding and scouring of the surface of the
country, the washing of streets, and the fiushing of sewers from
heavy rains produced highly organically contaminated discharges.

The river was continuously subjected to many studies,
surveys, and investigations after the opening of the Sanitary and
Ship Canal. Overali, the water quality continued to deteriorate
up to 1827. However, significart improvements started to become
evident n the earily 1930s after the completion of highly
efficient treatment systems at Chicago and Peoria.

The completion of the locks and dams in the late 1930s
reduced the organic waste assimilative capacity signmificantly and
accelerated sedimentat:ion. New environmental and ecological
problems developed and evolved as a result.
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PRESENT DAY WATER QUALITY PROBLEMS

The preceding observations clearliy demonstrate that
yesteryear problems were much greater and more obvious than those
which persist today. However, presentiy, major problems do exist
in certain reaches of the waterway. Basically, these probiems are
retated to:

{1) Sediment transport and sediment deposition
{2} Toxic contaminants of benthic sediments
{3} iow dissolved oxygen (DO) concentrations during warm weather.

Past, present, and future considerations associated with fow D0Os
will be addressed in thys paper. '

Low DOs are reflective of active bioiogical stabilization of
organic wastes. When the DO supply 1s insufficient to supply the
continuous biological demands, siream degradation occurs and
oxygen sags occur i1n a stream. Low DOs still persist because:

(1) The waste assimilative capacity has been reduced due to man’s
alterations of the natural fiow regime.

{2) Significant organic waste loads are still discharged i1n the
form of carbonaceous and nttrogenous compounds.

(3) Bottom (benthic) sediments exert a high oxygen demand n cer-
tain locations.

The minimum DO standard for the waterway above the i-565
highway bridge 15 4.0 mg/l, whereas, below the bridge i1t is 5.0
mg/|. The standard above the bridge is routinely violated. Below
i-55, the 5.0 mg/| standard is stili being violated but much |ess
frequentiy than it was just a few years ago. A combrination of
adverse conditions have to exist before persistent low DOs occur
below Dresden island, and the areas of occurrence are normaily
restricted to the Peoria pool (between Lacon and the Peoria

narrows) and 1n the LaGrange poc! below Havana. in any event,
extremely depressed DOs are |imited to Jlocations above Brandon
Road in the far wupper reaches of the waterway. QOverall,

conditions have improved greatly in the last 25 years.

WASTE LOAD REDUCTIONS AND
WATER QUALITY IMPROVEMENTS

Since the mid-1800s when the | & M Canal was opened, overall
water quality (relative to organic pollutants) has never been
better. The "good o!d days” are now; contrary to what 1s often
espoused, our fathers, grandfathers, and most of our great
grandfathers never saw the river in as good as condition as it s
now from an organic waste load perspective,
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Table 1 shows wvery vividly what has bLeen accomplished.

Carbonaceous wasie loads have been reduced 91% since 1922 Since
1971, a 32% reduction alone has occurred although the load in 1971
was actually only 13% of thal observed in 1922. The figures

specific to the Peoria area are equally amazing. Since 1925, 97%
of the organic waste discharges have been elimiated here.

High ammonia concentrations are indicative of organic
Poilution, especially those associated with domestic waste . As
the population increased along the waterway since 1900, &
commensurate increase in ammonia occurred. Ammonia is not readiiy
removed in the treatment processes employed up to the early 1970s.
Table 2 shows that significant increases occurred in the ammonia

load up to that time, then it significant!ly decreased. Since
1871, over a 50% reduction has occturred. One part ammonia in
water requires 4 57 parts of oxygen for stabilization. In terms

of popuilation equivalents (based on oxygen usage), approxiamtely
850,00C population equivalents are now being discharged compared
ta 1,950,000 about ten years ago.

Table 3 shows the large reduction in ammonia levels which
have vccurred 1n the Peoria area of the rivel i1n the lasl 15
years. A dramatic drop 1n concenlrations occurred in the decade
between 1971-72 and 1981-82. The iow concentrations which started
dppearing in the early 1980's continue to persist.

The DO curves of figuie 4 and the DO data in tables 4 and &
demonstirate the "bottom tine" of ail the effort that has been
exerted over the years to reduce the organic pollution of the
Ilfinors waterway. The DOs in the upper waterway above Peoria
have increased steadily from near zero conditions in 1922 to
values persistently above 5 mg/! in 18B2. Some undesirably Ilow
concentrations occasionally occur in Jocalized areas and near zero
tevels often occur for iong time operiods above Lockport, but
overall, a tremendous improvement has been evident. The average
summer DO within the Peoria pool has increased 230 percent since
1964 (tabte 4). Increases in other pooi average ©DOs below the
Dresden Isiand dam have been only slightly less dramatic.

Dresdent Island (188%), Marseilies (170%), and Starved FRock
{190%).

At certain iocations, such in  the Starved Rock pool
immediately above the dam, DO levels are now being maintained at
or above saturation concentrations {table 5). The 1985 average of
9.9 mg/| above the Starved Rock dam was significantily greater than
the saturation average, and the 1986 average of 8.4 mg/}t was
essenttally equal to saturation.

Figure 5 illustrates an interesting fact relative to the
relationship between sediment deposition and DO levels within the
waterway. Not only do sediments reduce water volume and create
physical problem, they also contribute to oxygen deplefion in the
form of sediment oxygen demand (SOD). The top curve shows that
oxygen sags will still occur in the waterway even 1 ail point
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sources of pollution were compietely eliminated. The bottom curve
demonstrates what <could be expected i1t the Chicage Calumet
treatment piant were upgraded to meet the same effluents now being
achieved by the other two Chicago plants. The Caiumet plant s
basically the 1last facility along the waterway that «could be
improved to provide detectable improvements n DO and ammonia
levels downstream.

FUTURE CONSIDERATIONS

In the future, physical factors and changes will influence DO
resources along the waterway more than bicliogical <considerations.
As has been noted, the potential for reducing organic waste loads
15 fimited because such great strides have ailready been made 1N
reducing svuices 1o practical limits. Some additionai reductions
will cvome as the finai segmen! of Phase | of TARP 15 completed and
the Calumet treatment plant is upgraded.

Physical <c¢onsiderations which need to be addressed and

evaluated relalive to their interactions with waterway (¥14]
resources are: (1) increased Lake Michigan diversion, (23
hydropower development, (3) increased dam aeraltion using Tainter
gate manipulation, and (4) increased Pecoria pool elevations. The

Watler Qualitty Section's BOD-00 compuler mode] was used to predict
what effects of these four 1tems wouid have on DO resources f
they were to be implementeg.

Table & 1ists the modelsng results aof four diversion
svenarios associated with increased diversion. The Corps of
Engingers propose diverting an additional 9,000 or 12,000 <¢fs
guring low, cummer flows. Surprisingly, 1ncreased diversion wil/

net be particuiarly beneficial te the overail DO resources. It
will increase concentrations n the upper two poois, bul wunder
certain circumstances, it wiil reduce downstream <concentrations
significantly, parlicularly in the lower reaches of the Peoria
poal. Lower Peoria pool DO concentrations will result because the
higher diversion flows will push or flush Chicago area wastes into
the Starved Rock-Pecria pooil area where stabiiization will become

more deliberate. A diversion flow of 9,000 cfs superimposed upon
a flow of 50% duration (50% + 3000} will produce lower D00s above
the Peoria dam than will an "ambient” flow of 39.8% duration {99.8
w/o PJ. Also, the higher flows will negate the benefits of
photosynthetic oxygen production experienced during tlow fiows
(86 8 w/P). High flows produce an unfavorable environment for
algal growith.

Hydropower developments are now being seriousiy consigered at
the Brandon Hoad, Dresden Island, and Starved Rock dam sites.
Water is not effectively aerated when routed through a

hydroeleciric power piant as it is when it is released through
Tainter gates. Hydroeiectric power s now being generated at
Lockport and Marseiiles. The low DOs stitl being experienced

above the Brandon Road dam appear to limit the exploitation of

-200-



this site for hydropower development, although, 1t could possibly
be done. Hydropower development at Starved Rock could actuaily
enhance downstream DO ievels during much of the summer. Table 7
shows that 58 percent of the time the average DO above the Starved
Rock dam equals or exceeds 100 percent saturation. This means
that during the majority of the time the water is presently being
deaerated as it passes through the Tainter gates. Most of the
dissuived oxygen now being “blown out” and fost would be retained
for downstream use when passed through a hydropower plant.

Downstream improvements in DO couid also be achieved by
managing flow releases at the Dresden Island, Marseiiles, and
3tarved Roch dam sites. For example, the Starved Rock dam
aeration coefficient has been found to be directiy related to the
height of the gate opening. A gate open four feet at Starved Rock
nas been found to have an aeration coeftficient four times tnat of
a gate open ovne foot.

Raising ihe Peoita dam height to increase the Peoria take

waier depth wouid negatively ympact the DO leveis in the pooi. It
would reduce tne reaeiation capacity and extend the biocnemical
vxitdation 1ncubation periovd. Table B i1ilustrates what tne net

effect wouid be during three summner Jow-flow condrtions for dam
height i1ncrease of 1, 2, and 3 feet. The reduciion 1n DO levels
mday appear smail but wouid be equivaient to discharging raw sewage
from 29,500 to 66,900 people at Lacon (table 9). One would not be
piesumpt ive an assuming that this would be universally
unaceeptlabie.
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Tabtle 1. Organic
Waste Load
Population EquivalentsX
Year Discharged to Waterway

Waste Load Reductions

Waste lLoad
Popultation Equivalents
Year Discharged in Peoria Area

1922 6,225,000
1962 1,752,000
1971 790,000
1980 537,000
X 1 Population Equivalent = 0.

Biochemical Oxygen Demand

Table 2.
Loads at Lockpor

1925 1,149,000
197 80,300
1980 37.500

167 !bs/day of &-day

Historical and Current Ammonia (NH_-N?3

t (River Mile 290) 3

Monihty Average NHJ—N Loads (ibs/day)

Year —July August September
1800 49,8860 70,800 67,600
1901 63,800 71.660 79,880
1971 118,000 107,600 91,400
1982 40,200 53,200 61,000
Table 3. Seasaonal Variations in Ammonia
Concentrations at Peoria
Average Concentration (mg/1)
Season 1971-72 1981-82 1982-83 1886-87
Winter 5.13 1.13 G.4¢6 0.61
Spring 2.37 0.47 0.37 0.26
Summer 0.67 0.15 0.11 0.07
Fall 1.89 0.19 0. 22 .22
Yearly Average 2.54 0.49 0.29 0.29

Table 4. Average Pool DOs (mg/!) During Warm Weather
Brandon Dresden Starved
Year Road tsland Marseilles Rock Peoria
1982 2.3 6.2 7.3 7.4 7.6
1971/72 4.3 4.8 5.6 4 8 £
1967 - 2.7 4.8 3.8 3.9
1064 - 3.3 4.3 3.9 3.3
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Tabie 5. Average DOs Immediately Above Upper Jilinots
Waterway Dams at 3-foot Depth

Doc Concentiation (mg/l)

Dam 1971 1872 1978 1982 1985 1986
Lockport 1.2 1.3 1.4 1.1 - -
Brandon Road 2.4 1.1 2.0 2.0 - 3.4
Diesden island 5.1 5.3 5.6 6.8 - 6.8
Maiseiiles 4.8 4.5 5.6 .o - -
Starved Rock 4.9 5.3 7.5 7.7 9.6 8.4
Peoiia - €.1 7.0 - - 7.7

Table 6. Above Dam DOs Predicted for
Various Possibie Diversion Scenarios

Disso!ved Oxygen Concentraiilon (mg/l)

Above Dam 99 B% Duration E0% Duration
Location w/P w/o P +3000 +12000 w/o P +9000 +12000
Lockport 0.4 0.5 1.5 1 5 0 5 1.5 1.5
Brandon Road 0 0 1.5 1.8 0.8 1 6 1 &
Drasden lsland 2.0 2 0 6.2 € 14 6.2 6.5 6.6
Marceillecs 3.8 2.2 7.2 7.4 6.3 7.4 7.5
Starved Rack 6 3 2.4 7.1 7.5 6.0 7.1 7.8
Pecria 8.2 6 4 5.0 &0 5.1 4.9 5.2
Note: 99 8% and 50% Duration refer to the percent of times a
summer flow 1s equalied or exceeded; w/P = with photo-
synthetic {(P) oxygen praduction; w/o P = without P;
+900¢ and +12000 = increased diversion cfs
Table 7. Percent of Time DO Saturation Percentage Was

Exceeded Above Starved Rock Dam During 1986

_Percent of Time Fxceeded For

Saturation (%) Surface Depth Avg. Bottom
70 100 99 98
80 94 95 89
90 92 83 6E
100 8¢ 59 34

110 72 48 13
120 64 30 1
130 49 22 0
1490 11 10

150 25 3

160 32 1

170 21 0

180 17

190 13

200 10
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Table 8. Minimum DOs Predicted For Peoria
Dam Height Increases of 1, 2, and 3 Feet

fncrease 1n Minimum DO (mg/st) For Summer,
Pool Elevation Low-Flow Durations Percentaqge Of
(ft) 99 _8 898.0 90.0

o 3.95 3.65 3.4
1 3.8 3.5 3.25

2 3.7 3.45 3.1
3 3.65 3.4 2.95

Table 9. Haw Waste Population Equivaient (PE)
Discharges at Lacon (MP 180.0) Needed To Effect
DO Drops Equivalent Those Caused By Raising Peor:ia
Dam Heights By 1, 2, and 3 Feet During a 99 .8%
Summer Low-Flow Duration

lncrease |In

Pool Etltevation Population Egquivalent Discharge
(tt) At Lacon At 99.8% Duration
1 29,500
2 56,200
3 66,900
=204~
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WATER USE MANAGEMENT: INNOVATIVE IDEAS

John R. Sheaffer, Ph.D., President
William W. McGuire, Chief Engineer
Linda Carlson, M.$., Environmental Scientist

Sheaffer & Roland, Inc.

There are two basic management concepts which can be applied to
The Illinois River System. The first is characterized as linear.
Current management of the water resources tends to reflect this
concept. To illustrate, runoff from precipitation is shunted into
the nearest outlet waterway through a network of storm sewers and
drain tiles. The stormwater is treated as a common enemy to be
gotten rid of rather than a resource to be managed and used. Ircni-
cally, it often is reused to flood subsequent areas as it moves down-
stream. The irony of the linear approach is that it frequently costs
as much to get rid of the stormwater as it does to manage and use it.

With respect to water supply, in the linear approach water is
withdrawn from an aquifer, lake, or stream, used, and the used water
or wastewater is discharged downstream after partial treatment. Thus
the linear approach depletes the water rescurces and deteriorates the
water guality. These subsequent problems are addressed by extending
water supply lines and by limiting recreational uses of the poliuted
waters. There is widespread opportunity for developers and commun-
ities to employ circular systems in the management of their water
resources. Models or examples of such systems exist in Illinois.

The alternative management concept is circular. In a circular
system, stormwater runoff is captured, treated, and used to replenish
the water resource. Wastewater is collected, pretreated, stored,
disinfected, and used to irrigate and fertilize landscaping and
cropland. As the water moves through the living soil filter, it is
purified and either recharges or replenishes the aquifers.

Circular systems provide opportunities to achieve synergistic
benefits. To illustrate, flood control benefits, water quality
benefits, and water supply benefits can be achieved in a project.

This paper presents information on the following circular
systems:

. Hamilton Lakes
. The Fields of Long Grove single family homes
. Saddlebrook--a 3,800 unit retirement community

Widespread use of circular systems analogous to these examples

will usher in a new era of water management in the Illinois River
System.
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WATER USE MANAGEMENT: INNOVATIVE IDEAS

John R. Sheaffer, Ph.D.
President

William W. McGuire
Chief Engineer

Linda Carlson, M.S.
Environmental Scientist

Sheaffer & Roland, Inc.

THE GREAT DEBATE

The outcome of a heated debate that took place around 1900
significantly influences the manner in which the water resources
of the Illinois River system are now managed. On one side of
the debate were the linear-system proponents who claimed there
was enough water to serve indefinitely, both as water supply and
to dilute municipal sewage discharged into streams and other
natural bodies of water. Where there was too much wastewater
(sewage) for dilution, these people claimed the discharges could
be cleaned up encugh with technological treatment systems to
overcome the problem.

Simply put, the linear-system proponents saw water flowing
in a straight line from sources to users to receiving streams,
and on out to sea. The same concepts were applied to drainage
and flood control problems. The stormwater runoff was a common
enemy to be gotten rid of as guickly as possible. The wetland
portions of the floodplains were areas that needed to be drained
and filled.

Arguing to the contrary were those who can be called the
circular-system proponents, who advocated obeying nature's
inviolable law of return by sending our used water back to the
natural cleansing systems of so0il, plants, air and sunshine for
reclamation and reuse, over and over again. The circular-system
proponents believed that water resource management programs
needed to be consistent with the hydrologic and nutritional
cycles. They warned that the discharge of wastewater into
natural bodies of water disregarded powerful forces of nature
and amounted to a grand plan for disaster. They also refused to
believe that man-made machinery or mechanical treatment plants
would ever match nature's reliable water-cleaning capabilities.

The validity of their cyclical point of view was demon-
strated by many remarkable European farms that used nature's
purification system to reclaim both the water and the waste it
carried from some of the world's largest cities. Such a farm
system was considered for Chicago, but was turned down in favor
of a far more expensive canal. It at once opened up shipping
between the Great Lakes and the Mississippi River and diverted
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sewage away from the city's Lake Michigan water supply to the
Illinois River System to a point on the Mississippi near St.
Louis's water-supply intake.

The linear-system proponents, who favored the canal, won the
debate, and their philosophy guided the growth of the Illincis
River System. For decades the linear proponents seemed to prove
the rightness of their case, ending the fear of typhoid fever,
and serving the Basin with an abundance of "safe water."

Whenever there appeared to be a water shortage, the linear
proponents would reach cut to tap a new source of water--
frequently Lake Michigan. To the average citizen the inexpen-
sive availability of good water became practically a constitu-
tional right. There was no need to manage the use of water to
ensure efficiency.

Unintended Conseguences

The linear-system practitioner strives to provide water
wherever it is desired. A corollary to such a policy is to
allow people to live wherever they want to, even in flood hazard
areas regardless of costs sometimes associated with this
action. When the problems became evident, the linear-system
proponents always looked to the general public to finance a
public works program to solve them. The general taxpayer was
and still is being asked to subsidize the people who chose not
to manage their water resources and to ignore flood hazard
areas. By looking for general taxpayer bailouts, these linear
proponents abandconed the concept of having the project benefici-
aries pay the costs directly. By doing so, they ignored the
sage advice of Abraham Lincoln who stated, “"When you do some-
thing for someone who is capable of doing it himself, you
destroy the person.”

There is a growing number of people in Illinois who argue
that the linear proponents are concentrating on the wrong end of
the problem, that the real answers to the water crisis are to be
found not in the continued search for new sources but in the
efficient management of existing supplies in closed, circular
systems, where used water and stormwater runoff are kept and
reclaimed along with the wastes they carry.

A NEW ETHIC

The management of the Illinois River System will be enhanced
when we confront the ethic condoning the idea that used water
and resources are wastes to be disposed of at any cost. We are
80 caught up by this mentality that we willingly spend hundreds
of millions of dollars to try to get rid of plant nutrients and
fresh water. Disposal is the trademark of this appreoach.

The downward spiral will continue until there ig a change

from our present ethic of linear water use to another, based on
the understanding that the pollutants in wastewater are really
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valuable resources out of place. When this is understood, we
can consider wastes as raw materials, and through proper capital
investments turn them into valuable resources to enhance the
production of food, fiber and energy, all with the incidental
by~product of clean water. Seen in this light, wastewater and
iron ore are analogous in that both can become valuable re-
sources when proper capital investments are made.

The dividends from reuse of wastewater can be substantial.
Besides dealing effectively with the water crisis by preserving
and enlarging upon supplies, the returns include a healthier
econcmy through more efficient use of resources, with a
practically free bonus of improved environmental guality.
Replacing our throw-away mentality with concern for reclaiming
and reusing our resources offers not only a practical solution
but reslly the only solution to the water problems of our State.

The Futility of Legislating Changes

This overdue ethic is already backed by federal legisla-
tion. The Clean Water Act Amendments passed overwhelmingly by
the Congress of the United States in 1972 and strengthened in
1¢77 ware intended to unshackle the nation's water from the
wastes that spoil its purity and diminish potable supplies. But
~“he change from a linear to a circular directien was too much
for the powerful forces locked into traditional systems, so the
mancate--fought, thwarted and disparaged--was not implemented by
succeeding administrations.

Change is wvirtually a stranger to the granitic world of
water management and wastewater treatment. The authors know
firsthand this unyielding state of affairs. Three national
perscnalities were quoted on the point in an article in Audubon
magazine (November 1981):

Thomas Jorling, one of the draftsmen of the famous
clean water law of 1972 and later the administrator for
water at the U.S. Environmental Protection Agency (EPA),
explained, "The biggest problem comes from where the program
is driven and it is driven by consulting engineers."

David Zwick, director of the Clean Water Action
Project, expanded on the explanation: "The conventional
industry has gotten so large and gained so much momentum
that it just continues, having surrounded itself with this
infrastructure of bureaucratic, governmental, academic and
business groups all feeding on each other. It is an
crthodoxy--and it's backed by billions and billions of
dollars, andé it just keeps rolling along."

And Andrew Ellicott, director of public affairs for the
powerful Water Pollution Control Federation, confirmed,

"Engineers tend to go with processes they are most familiar
with."
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Many who might be described as today's circular-system
proponents have concluded this orthodoxy will fight to just keep
rclling along. If there was ever reason for it to change, the
potential was found in the innovative clean water laws of the
1970s. But the motivation was blunted, and billions and
billiens in federal construction grants and matching funds
allowed by the law paid for a lot more of the same linear
systems that failed to view wastes as raw materials.

Change must bpe initiated from other quarters. In the
private sector there is a growing awareness that the wastes
fouling and diminishing the Illincis River System are really
rescurces out of place. As such they can become raw materials
for bankable private ventures that can produce gcods, services,
and employment; reduce inflationary, nonproductive expenditures
of tax dollars on disposal efforts; and produce purified water
for reuse. The implementation of circular systems will be
accelerated as more pecple become aware of the potential bene-
fits that can be realized by reusing wastewater and stormwater.
An awareness ©f this subtle move toward circular systems was
expressed by Philip Metzger of the Conservation Foundation, when
he stated to The Christian Science Monitor that, "The cliche
that we're moving from an era of develcpment to an era of
managing our water resources is true.”

The movement toward circular systems was endorsed by Dr. Jay
H. Lehr, Editor of Ground Water. Dr. Lehr made the fcllowing
statement in an editorial (January/February 1984):

These examples (of circular systems) clearly prove that
our nation's water crisis is not one of too little water,
but rather too little common-sense water management.
Sheaffer says, and I agree, that the waste crisis will
approach an end when we convert from a linear mentality to a
circular mentality in the planning and implementation of cur
water supply and wastewater disposal systems,

Such change will not come easily as the purveyors and
disposers of water are entrenched in antiguated technigques
that maintain a very unsatisfactory status quo for the
public, but an extremely profitable livelihood for the water
treatment establishment.

It's time to beat the drum for change, a change which
will at last unite man with Mother Nature whom we have been
insulting these many years.

THE CIRCULAR APPROACH

Land treatment or regicnal reuse of wastewater is an exampl:
of the circular approach. It is a cost effective means to
assure pure, as well as adeguate, water supplies. Land
treatment breaks away from the traditional linear approach and
replaces it with a circular approach.
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A circular land treatment system will include the following
components:

- Gravity sewer collection system or force main
conveyance to the treatment site

- Deep aerated lagoon pretreatment system with up to 20
vears of sludge storage

- Storage lagoon to retain treated wastewater during
nonirrigation periods (periods of precipitation and
harvesting and when the soil temperature one-half inch
under the surface is 40 degrees F.)

- Disinfection of the pretreated and filtered wastewater
- Irrigation pumping station and distribution pipeline

Irrigation system for turf and landscaped areas at the
site or for croplands

- Monitoring wells at the irrigation site to reccrd the
effectiveness of operations of the land treatment
system

Only when all of these components are present, does a
complete land treatment system exist.

In the circular method of land treatment, the water supply
1s pumped from either the surface water or the groundwater, used
by the population, pretreated in aerated lagoons, stored during
nongrowing seasons, applied to the land to irrigate and
fertilize a growing crop, and reclaimed as purified water for
groundwater recharge or reuse. The system completes the
circle. Purified water is returned to the regional water Supply
from which it was withdrawn.

When a land treatment system is part of a self-contained
development, it is a multiple use system: +the same water iz
used for potable water supply, irrigation, fertilization,
recreation, and fire protection. By reusing water, problems of
water shortage and costs of new water supplies are mitigated and
water pollution is abated.

Many added benefits can accrue from a land treatment
system. A well-planned land treatment system is designed in
conjunction with comprehensive stormwater management and flood
control planning. Stormwater runoff from the area served is
detained and retained through on-site storage facilities.
Swales or slow-flow channels provide treatment of nonpoint
pollution sources. By detaining and retaining stormwater and
providing <treatment, the water supply of a region is augmented.
This augmentation cf a water resource coupled with reuse
provides for a significant increase in an available regional
water supply.
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The application of water and nutrients to croplands can
multiply the production from that land. This increased
production can be used to help pay the costs of the wastewater
magnagement system. Thus, a land treatment system will produce
revenues from the production of agricultural, silvicultural
(tree farming), and agquacultural (fish farming) products rather
than becoming a burden on the taxpayer.

A land treatment system is sometimes referred to by the
Illinois Environmental Protection Agency (IEPA) as a zero dis-
charge system. IEPA has stated that systems with no surface
discharge do not regquire amendment of a region's 208 Plan and do
not require a National Pollution Discharge Elimination System
{NPDES) permit.

The Theory in Action: Models of Circular Systems

Very little implementation of land treatment systems through
the Federal Construction Grants Program has occurred, even
though there is a growing body of information that shows them to
be cost effective. The reluctance on the part of the Grants
administrative personnel to change has created a "needs" vacuum
that is drawing in private interests. Privately designated,
funded, and operated systems are appearing in increasing
numbers, and they have demonstrated the following benefits:

- Planning costs of as little as 25% of traditional costs
- Lower design costs

- Construction costs that are 20-60% less than
traditional costs

- Planning and design times of just 4 menths compared to
24-60 months for traditiocnal systems

- Construction times of just 6 months compared to 24-80
months for traditional systems

There are several examples of circular systems that are
located in the 1lllinois River System. They are discussed
briefly in the following passages.

Hamilton Lakes

Hamilton Lakes is a 274-acre office, commercial, and hotel
complex in the Village of Itasca, Illinois. The site is located
approximately four miles west of O'Hare Airport's western
boundary. In 1987, buildings with more than 2,700,000 square
feet and the Hamilton Hotel were in use. Ultimately 8,000,000
square feet of office and commercial space will be contained cn
the site.
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The Trammell Crow Co., owners of the development, were faced
with three serious problems:

1. Itasca's sewage treatment plant was at capacity and no
new connections were permitted.

2. Nearly 30 acres of the site were in the floodplain.

w

The site is in DuPage County, a county with alleged
critical water shortages.

To meet these problems head-on, an integrated system of
on-site water supply, fire protection, wastewater, stormwater
and irrigation management was installed. The system is totally
self-contained. There is no dependency on outside scurces for
water supply or for wastewater treatment, and the stormwater is
managed and used on the site. :

The components of the integrated circular system are inter-
supporting and preoduce synergistic benefits. They include:

A An on-site water supply consisting of two shallow wells
with chlorination and hydropneumatic storage

B. Wastewater management which consists of two deep
aerated lagoons which provide 40 days treatment time
and space for approximately 20 years of sludge accumu-
lation. 1In addition, a storage lagoon allcws the
treated wastewater to be stored for a 140-day non-
growing season. Chlorination facilities are provided
to disinfect the pretreated stored wastewater, if
necessary. Two intermittent sand filters are included
for additional treatment and operate automatically
during irrigation periods.

C. An irrigation system which containg a 500 gpm pumping
station, a network of force mains through the property
and a system of automatic pop-up sprinklers which
irrigate and fertilize landscaping.

D. Five interconnected lakes which provide stormwater
retention of runcff for the 100-year storm. The runoff
is collected and treated in a series of swales and
recharge basins which provide grass and soil filtration
of the runoff. These lakes also are the water supply
for fire protection.

E. A fire protection system which makes use of the irriga-
tion pumps and irrigation force mains. The irrigation
force mains are sized to supply sufficient water to
meet the high capacity, low frequency irrigation period
needs. Thus, they are of sufficient size to meet fire
protection reguirements. Because the water supply
system did not have to provide for fire protection, the
storage volume and distribution main sizes are half of
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what would have been reguired had the water supply
system been used for fire protection.

A comprehensive monitoring program was initiated to verify
the effectiveness of the Hamilton Lakes system. The initial
test results are summarized as follows:

Aerated Lagoon Sand Filter
Parameter Influent Effluent Effluent
BODS 275 mg/1 8 mg/1 2 mg/1l
TSS 213 mg/1 15 mg/1 7 mg/l

The recorded success of the circular approach was reported
by Casey Bukro, Environmental Editor of the Chicago Tribune.
Mr. Bukro, in an article on Hamilton Lakes System (October 11,
1981), observed that: "Itasca's (the village in which the
system is located) recycling creates an oasis." Mr. Bukro went
on to say:

DuPage County is famous for towns haunted by the specter of
running dry. The threat is so real that 27 county
communities have banded together to build a $300 million
pipeline to tap Chicago's water systemn.

In this scramble for fresh water, Jack Sheaffer has created
an oasis in DuPage County where here are no water

shortages. Sheaffer is a Chicago consultant who designed
the water rescurce management system at the 274-acre
Hamilton Lakes hotel and office complex in Itasca, where the

water is recycled. . . . The development is a model for
water recycling in an area in danger of going thirsty in the
future.

The circular wastewater and stormwater systems at Hamilton
Lakes have been operating since December 1980. Planning is
underway to expand the system to accommodate a higher density at
the site than originally forecast.

The Fields of Long Grove

The Fields of Long Grove is a luxury residential development
in the Village of Long Grove. Eighty-eight homes are ciustered
on a l60-acre site so that most of the area is preserved in
natural wetlands, prairies, and farmland.

This project was designed as a no-discharge system.
Stormwater and wastewater are managed in self-contained systems
cn the site. The major features of the system include:

A. A private water supply system which uses the underlying
aquifers as the water source.
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B. A wastewater management system consisting of an aerated
/storage lagoon which provides a 36-day treatment
period, space to store 20 years of sludge accumulation,
and long-term storage for the 130-day nongrowing
season. The treated stored wastewater can be disin-
fected whenever necessary through the use of gas
chlorination facilities.

C. The pretreated, stored, and disinfected wastewater is
then used as a resource to irrigate and fertilize a
growing crop. The nutrients in the wastewater are
recycled by the plants and the living filter of the
soil provides purified water for reuse or recharge of
the aquifer. The irrigation system consists of a pump-
ing station with two 150 gpm, 5 HP vertical turbine
pumps and a low pressure center pivot irrigation
machine. Strainers are provided at the pumping station
to collect any solids in the lagoon effluent. The
center pivot rig irrigates approximately nine acres of
cropland.

D. The stormwater runoff is collected through a system of
swales and stored in retention basins designed to
contain the 100-year storm. Grass filtration provides
a degree of treatment for this nonpoint pollution. The
retention basins also serve as the water supply or fire
protection purposes.

The Fields of Long Grove provides a good working example of
the potential to develop environmentally sensitive land without
affecting adversely either water quality or stormwater runoff.
Through careful planning and engineering the designers of this
development have integrated the community into the natural
surroundings to preserve the beauty and character of the land.

The self-contained or circular systems at the Fields became
operational in early 1987,

Saddlebrook Farms

Saddlebrook Farms, a $85-acre area, is being develcped as a
retirement village with 3,800 units and a fuill range of
recreation facilities. The development is located in the
Village of Round Lake Park. The water supply system, wastewater
management facilities, and urban drainage are designed tc be
self-contained. The circular systems are scheduled to begin
operation in July 1987.

The components of the system include:

A. A water supply consisting of four shallow wells,
chlorination, and storage.

B. A wastewater management system providing two aerated
lagcons with 47.5 days retention time and approzimately
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20 years of sludge storage. A separate storage lagoon
is provided to store the wastewater flows for the
130-day nongrowing season. Disinfection facilities are
provided and will be used to assure a pathogen-free
irrigation water supply.

C. An irrigation system to deliver the pretreated, stored,
and disinfected wastewater to 159 acres of agricultural
cropland. The nutrients are recycled by the plants and
the purified water recharges the aguifers from which
the original water supply was withdrawn.

D. Facilities to detain and/or retain the runoff from the
100-year storm. The stormwater runoff from the develop-
ment was analyzed during the design of the community
and facilities were incorporated into the plan to
eliminate any increased runoff. Stormwater will be
treated through grass filtration and soil filtration,
stored, and reused.

Saddlebrook Farms is an example of how a new development can
be designed to be in harmony with its setting. Floodplains are
maintained as multipurpose open space areas. The stormwater
retention lakes are managed as recreational features. The
agricultural areas which are irrigated and fertilized by the
treated wastewater help to maintain the area's rural atmosphere
and provide a cash crop.

CONCLUSION AND RECOMMENDATIONS

Circular wastewater systems that incorporate stormwater
management will be an important option for communities seeking
to move from reliance on massive, tax-supported public works
prcjects to ar era of environmentally sensitive, privately
funded systems. Circular systems draw in private interests that
see the profit in managing stormwater, wastewater, drinking
water, and recreatiocnal water in a common program. The
functional divisions between government programs make this type
of synergism difficult to achieve in the public sector.

Based on the recorded successes of circular systems, more
private interests are implementing such systems. Widespread
adoption would improve the management of the Illinois River
System. Flood problems would be mitigated and water quality
would be improved. Because such systems are being financed
privately, i.e., the users pay all the costs; federal con-
struction grants and state assistance would not be necessary.
With the circular system, not only does the state achieve
natural resource benefits, but also the users pay, thereby
freeing the general taxpayers of the state of additional tax
burdens.
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CONSERVATION FUNDED PROGRAMS

Marvin Hubbell
Department of Conservation

Through-out today's session you have been given a solid overview
of the resource issues facing the Illinois River and its Basin.
Understanding the complex interaction between rural and urban land use,
river management, natural river dynamics and their impacts on the
biociogy of the river and man's use of the river is difficult. As
yvesterday’'s session clearly demonstrated, the Illingis River is a
multiuse resource, unique for both its biological history and economic
significance. Balancing these two objectives is not easy and not
always possible.

The last two presentations have begun to focus on scliutions or at
least programs and activities which may reduce the sedimentation and
delivery of non-point pollutants and therefore improve the water
quality and usability of the Illinois River System.

Mr. Walker and myself have been asked to focus on "Conservation
Programs" which seek to reduce soil erosion, sedimentation and the
delivery of other non-point pollutants to water bodies and the improve-
ment of water quality. We have divided the topic into base ongoing
programs available to all counties and special program or project
assistance currently available.

Mr. Walker will cover the programs which form the foundation of
so0il and water conservation effort. I'd now like to identify the
special and new programs which are available, their current funding
status, program objectives, how to apply for assistance and how to
increase the attractiveness of your application.

State Programs
Illinois Department of Agriculture

1. Watershed Land Treatment Program (WLTP)
Established - 1985 Build Illinois Program
Funding - Proposed 5 year, Total %10 million
Status - Funding is currently committed to 60 existing projects
Purpose — Primary - Control sheet and rill ercosion to meet T by
2000 objectives
Secondary — Sediment control and improved water quality
Program Emphasis - To protect...

Primery - Multi-purpose public lakes and reservoirs
Secondary - Important rivers, streams and wetliands

Assistance - Special application through local Soil and Water
Conservation Districts (SWCD) ard approved by IDOA.
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Illinois Department of Conservation

1. TForestry Develcpment Cost/Share Program
Established - 1983

Funding ~ 4% tax on timber sales with appropriation from the
Tilinois General Assembly.

Appropriation has steadily increased
$150,000 FY 86

$225,000 FY 87
$400,000 FY @8

Purpose - Promote the development of the timber industry especial-
ly on marginal and/or erosive land.

Provides both cost/share and management assistance.
Original 20% cost/share assistance was avallable to
landowners this has been increased to 60%.

Program Emphasis - Tecihmnical and cost/share assistance are
available on tracts 5 acres or larger.

Assistance — Directly through an IDOC District Forester or by
referral from a local office of the:

Scil and Water Conservation District {SWCD)
Soil Conservation Service (SCS)
Agricultural Stabilization and Conservation Service
(ASCS)
2. Watershed Plamming for Habitat Assistance

Established - 1986

Funding - $100K - $150K

Purpose

a. coordinate soil erosion and sediment controi efforts on
IDOC facilities.

b. Work toc assure that existing soil erosion and sediment
control projects and programs maximize habitat benefits.

c. Conduct special research/demonstration projects primari-
1y on streambank stabilization

Program Emphasis - Maximize habitat benefits from soil ercsion
and sediment control practices.

Assistance - Request to IDOC
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3. Wetlands Program

Established - 1984

Purpose

Primary - Development a state wetlands program which will
protect existing high value wetlands.

Secondary - To protect, manage and develop wetlands to
maintain habitat, flood control recreatianal amd
water quality functions and to compliment existing
soil erosion and sediment control and water quality
improvement programs.

Assistance - Ourrent

1. Providing data and technical assistance for wetland
management and program development.

2. Project specific assistance on important wetlands.
Scope - Many program elements are still being developed.
4. Private Lands Program
Established - 1986

Purpose - work with private landowners to establish wild life
habitat

Assistance — directly through IDOC private lands biclogist or by
referral from a local office of the:

Soil and Water District
Soil Conservation Service
Agricultural Stabilization and Conservation Service

Illinois Environmental Protection Agency

1. Clean Lakes 314 Program

Funding - Project specific application
National FYB8 funding $4.5 M
Region 5 USEPA - $800,000

Purpose — Evaluate inlake water quality problems and to install
corrective management procedures. These projects are
frequently carried ocut in conjunction with soil erosion
and sediment control programs (Watershed management).

Assistance - Phase I Diagnostic Feasibkility Study
Fhase II Implementation

Program Emphasis - Publicly ocwned recreational lakes.
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Soil Conservation Service

1. Watershed Plamming and Construction (Populariy known as PL-566)
Established - 1953

Funding - Project specific application
National appropriatian
FY 86 $305.2
FY 87 $129.0
Fy 88 §73.9

Purpose - (Illinois) To plan, design and implement practices
which will reduce soil erosion, sedimentation,
floocding and drainage problems on watershed areas
less than 250,000 acres.

Assistance - to local sponsors for both planning and
implementation.

Program Emphasis - Agricultural - Soil and water conservation
practices designed to maintain soil productivity and to
reduce offsite impacts of sedimentation and non-point
pollutants water quality, recreation, fish and wildlife
habitat and the local economy.

Urban - Structural and non-constructural urban flood control
practices and programs

If yvou decide to apply for assistance wunder a special program there are
three key elements which you must demonstrate and stress:

1. The scope of your problem and tentative solutions. You must
demonstrate that your problem can be addressed by a specific
program arxl that the solution is feasible.

2. Strong public and agency support. You must demonstrate that you
have the working (not verbal) support of key individuals and/or
agencies. Most projects can generate verbal support but it is the
working support which demonstrates a concrete commitiment to
succeed.

3. Local financial backing. If a project is Important enough to
warrant state or federal funding support, it should also warrant
local support. As an example, a municipality shouid first
support, through manpower and funding, the protection of its water
supply reservoir from further sedimentation before they can expect
strong state or federal support.

CONCLUSION

This paper has outlined a mumber of base and special programs
which can be used to reduce soil ercsion and sedimentation and help to
improve water quality, fish and wildlife habitat and recreational use
of water bodies,
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However, none of these programs are capable of solving the associated
problems of the entire Illinois River. Therefore other programs are
also needed. In addition the basin mist be sub-divided intc smaller
manageable units where work can be coordinated effectively and real
improvements are possible.

The problem of scil erosion and sediment control must be ap-
proached with a combination of programs which emphasize:

Agricultural - sheet, rill, ephemeral and gully erosion
Urban - construction erosion and rmumnoff control

Streambank - stabilization and riparian habitat establishment
In water management techniques and,

Incentives to maintain natural land uses such as woodlarys,
wetlands and grasslands.
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CONSERVATION PROGRAMS AND FUNDING SOURCES

Robert D. Walker,
Professor of Natural Resources,
Extension Service,
College of Agriculture, Urbana, Illinois

Socil erosion was recognized as a major proklem in the United
States before 1900. However, it was not until 1933 that a
national policy of controlling scil erosion was adopted. The
first program was carried out by the U.S. Scil Erosiocon Service.
The Sojil Erosion Service was transferred from the Department of
of Interior to the Department of Agriculture and renamed the
Soil Conservation Service in 1935. The Department chose to
deliver the program through locally organized Scil Conservation
Districts. The Soil Conservation Service agreed to provide
technical assistance to any group of land-owners who would
organize into a legal district. 1Illinois Secil and Water
Conservation Districts are organized along county lines. Nearly
all TIllinois Districts were organized from 1937 to 1950.

The early soil erosion contrel program relied heavily on grass
and legumes in the crop rotation. Technological changes adopted
by farmers after World War II conflicted with the early soil
erosion control program. Legume Crops were grown in nearly all
Tllinois crop rotations to provide nitrogen for growing corn. A
typical 1940 crop rotation on nearly level cropland was
corn-corn-oats-meadow. More meadow was included as the land
became steeper. Most farms had livestock to utilize the meadow
crops.

Low cost nitrogen fertilizer available after World War II made
it unnecessary to grow legume crops for nitrogen. The change in
crop rotation was dramatic from 1940 to 1975. Illinois grew about
10 million acres of row crops, 8 million acres of corn and 2
million acres of soybeans in 1940. By 1975 farmers were growing
20 million acres of row crops; 11 million acres of corn and 9
million acres of soybeans. This crop rotation change nearly
trippled the State’s soil erosion while crop yields also increase
3 fold.

Increased U.S. population, a higher standard of living for
U.S. citizens and increased export demands through the 1970's
provide a good market for U.S. feed grains and encourage more
grain production.

Section 208 of the Water Pollution Control Act Amendments of
1870 required states to define all sources of water pollution and
develop a plan for controlling water pollution. This was the
first time that non-point sources of water pollution was studied
in depth. As a result of Secion 208 planning Sediment was
recognized as the largest contributor to water pollution from
Agricultural sources. The State Water Quality Management plan
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adopted in 1970 set a goal of reducing scil erosion on all soils
to the established soil loss tolerance by the year 2000. The scil
loss tolerance is defined as the maximum annual soil erosion that
can occur and not cause a decline in long term agricultural
productivity. Responsibility for meeting the soil erosion goal
was placed in the Illinois Department of Agriculture who
administers the State Soil and Water Conservation District Law.

The Illinois Soil Conservation Program has many components:
research, education, technical assistance, cost-share payments,
incentive payments and conservation loans.

Research programs help to define the soil ercsion problems and
find solutions. Educational programs provide technology transfer
to those who need information. Technical assistance provides
engineering, practice layout and design need for building practices
and assist with developing sound soil conservation farm plans.
Cost-share payments aids the land-owner and farmer with financial
assistance to speed the adoption of new soil erosion control
practices.

Incentive payments are sometimes provided to speed the
adoption of new soil ercsion control practices. This was used to
help introduce conservation tillage. Low interest loans have been
made available for applying soil conservation practices through
FMHA and the State of Illinois.

Some people may raise the question, why provide cost-share
prayments? Is it not in the interest of land-owners to contreol soil
erosion on their own land? Land-owners and farmers do not receive
all the benefits for applying conservation seoil practices.
Generally there are two types of benefits for applying
conservation practices; on-farm benefits and off-farm benefits.
The on-farm benefits include sustained productivity of the land.
The amount of damage dene by soil erosion depends on the type of
soil. Ken Olson, University of Illinois Soil Scientist, has
conducted research on several soil types in the state. His work
shows that the deep leoess soils, found along the Illineois and
Mississippi Rivers will only loose about 5% productivity as they
erode from moderate erosion to severe erosion. However,
productivity on shallow soils like the till soils found in
Northeastern Illinois and the claypan and fragipan scoils found in
Southern Illinois may be reduced by 25% with severe erosion.

The off-farm damages from soil ercsion is less well
documented. Edwin Clark and others in the book entitled, "Eroding
Soils: The Off-Farm Impacts" provides some insite on the
magnitude of off-farm damages created by yearly national erosiocn
rates exceeding 6 billion tons. Excluding biclogical impacts, the
authors estimate off-farm damages between 3.2 billion and 13
billion dollars annually in 1980 dollars. Their best guess is 6.1
billion deollars or one dollar for each ton of soil eroded in the
U.S. SCS has estimated current soil erosion rates at 200,000 tons
annually in Illineis. Using Clark’s figures the off site damages for
Illinois are about $200,000 dollars annually, excluding bioclogical
damages.
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Present Illinois ccst-share rates are generally for 50 to 75
percent of the cost. This may be in line with the farmers vs.
society benefits from applying soil conservation practices.

T-By-2000: Illinois Erosion Control Guidelines

Passed in 1977 by the General Assembly, the Illinois Erosion
and Sediment Ccontrol Program and Standards law gave the Illinois
Department of Agriculture (IDOA) responsibility to draft a set of
erosion control guidelines that would bring soil erosion to T
(tolerance levels) values by the year 2000. On April 18, 1980,
IDOA drafted State Erosion and Sediment Control Guidelines. Over
the next two years, local Soil and Water Conservation Districts
(SWCD) adopted similar or more stringent guidelines. On January
1, 1983, IDOA published state guidelines.

How does T-by—-2000 affect citizens of I1linocis? The 1982
Naticnal Resource Inventory for Illinois survey furnishes some
answers. Excluding federal land, 35,137,200 acres of land in
Illinois are devoted to cropland, forest land, pastureland, and
other uses. Total rural acreage comprises 31,936,900 acres. For
all acres, annual erosion equals 6.3 tons per acre; total yearly
erosion equals 200.7 million tons.

To comply with T-by=-2000 guidelines, 11.2 million acres
require a conservation system that uses one or more conservation
practices. Less than two years away, 1988 guidelines suggest that
8,021,488 acres with a slope of less than or equal to 5 percent
should be at or below T. Hence, by 1988, 90 percent of Illinois’s
rural land should be at or below T (IDOA, YT-by-2000"; the
remaining 10 percent, no more than 2 T.

One should point out that the Illinois Frosion and Sediment
Control Program and Standards guidelines are voluntary. A
complaint process exists and any person or group can file a
complaint. Your local soil and water conservation district
investigates complaints, offers technical assistance if guidelines
are violated, and identifies cost-share programs to ease the
financial burden. Failure to cooperate within one year can lead
to formal local meetings and a formal state meeting conducted by
IDOA, with all recommendations being made public. The final step
in the complaint process is referral of the case to the Illinois
Pollution Control Board. If a link can be made between erosion
and water dquality, the board may be able to enforce the
guidelines. As of June 1986, 114 complaints filed at local SWCD
offices never reached the public meeting phase. Land users in all
cases agreed to follow conservation plans recommended by the local
SWCDS.

Food Security Act of 1985: Public Law 99-198

Three components of the act affecting highly erodible land and
relevant to land-owners are the "conservation compliance,”
"sodbuster," and "swampbuster" provisions. Land-owners who
violate any of the provisions are not eligible to receive
commodity price support payments, production adjustment payments,
farm, storage facility loans, disaster payments, federal crop
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insurance payments for storage of Commodity Credit Corporation
grain, annual payments through the Conservation Reserve Program,
and other unmentioned program benefits.

Interim regulations that define highly erodible land and wet
lands, discuss exceptions, and outline procedures were published
in June 1986. The important definitions and relevant provisions
follow.

Highly BErodible Land

Highly erodible land is defined by using parts of the
universal soil loss equation (USLE}, the wind erosion equation
{WEQ), and a scil’s assigned T value defined previously.

(1) The water erosion equation is RxXxXKxLS : T=EI
(2) The wind erosion equation is CxI:T-=EI

USLE represents tons of soil loss per acre per vear for fallow
land. USLE takes into consideration rainfall and runoff (R), a soil’s
resistance to erosion (K), and slope and length interactions (LS).
USLE addresses only sheet and rill erosion. The wind erosion index
consists of two factors: C characterizes windspeed and
surface soil moisture and I represents the degree to which a soil
resists wind erosion.

For either wind or water erosion, and EI greater than cr equal
to 8 signifies highly erodible land. In other words, land that
nas an average annual erosion potential equal to or greater than 8
times its T value is highly erodible and must be in compliance.

As a general guideline, many soils in central and western Illinois
will have an EI or 8 or greater if they have a slope steepness of
at least % percent and slope length of 200 feet or more. {For
specific details about the USLE, T values, and examples, consult
Cooperative Extension Service Circular 1220, "Estimating Your Soil
Erosicn Losses with the Universal Soil Loss Equaticns".)

A field is classified as high erocdible if at least 33.33
percent of the field acreage is identified as highly erodible or
a field contains 50 or more acres of highly erodible land. Field
boundaries can be modified subject to a written request submitted
tc and approved by ASCS.

Conservation Compliance

The Conservation Compliance Provision addresses the problem of
highly erodible land in the production of annual crops such as
corn, soybeans, wheat, cotton, and sorghum grains or land
considered planted before December 23, 1985. Compliance can take
cne of three forms:

1. Land bid into the Conservation Reserve Program {(CRP)} is in
compliance. At the end of the ten-year CRP contract, a producer
must fully implement an approved conservation plan or lose
government program benefits.

2. For highly erodible land that has a detailed scils map and is
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not bid into the CRFP, land-owners have until January 1, 1290, to

begin implementing an approved conservation plan; otherwise, they

lose program eligibility. Landowners must have fully
implemented an approved conservation plan by January 1, 1995, or
lose government program benefits.

3. For highlv erodible land that does not have a detailed soils
map, land-owners must begin an approved conservation plan two
years after completion of soil survey or lose eligibility for
program benefits. Landowners have until January 1, 1995, to
complete application of the conservation plan or again face
ineligibility.

Sodbuster Provision

This provision applies to highly erodible land that was not
planted with an annual crop between 1981 and 1985. Landowners
would be disqualified for certain USDA programs if they use this
land for annual crops without following a conservation plan
approved by the local conservation district.

Land-owners who already have implemented a conservation plan
on their lands remain eligible to receive federal program
benefits. Furthermore, "conservation compliance" and "sodbuster"
provisions are not applicable to land-owners who do not
participate in federal government programs. Then you must use
environmentally sound practices on land defined as highly
erodible.

Highly erodible land under the "sodbuster" program must have an
approved plan applied before annual crops are planted to retain
eligibility to participate in USDA farm programs.

Wetlands and Converted Wetlands

Wetland is any land that contains a predominance of hydric
soils and supports a prevalance of hydrophytic vegetation under
normal circumstances. Hydric soils are soils saturated, flooded,
or ponded long enocugh to support growth and regeneration of
hydrophytic vegetation during a growing season. Hydrophytic
vegetation consists of plants that grow in water or in a soil
substrate that is periodically deficient in oxygen because of tco
much water. :

Converted wetland is any wetland drained, dredged, filled,
leveled, or otherwise manipulated to make agricultural production
possible. Land in this classification is subject to the following
conditions: first, production was not possible before conversion
and, second, before conversion the land was wetland and not highly
ercdible land or highly erodible cropland.

Land Retirement and Cost-share Programs

People interested in voluntarily following T-by-~2000
guidelines and in participating in federal farm programs can join
the Conservation Reserve Program or choose from a variety of
cost-share conservation programs. Brief descriptions of major
programs follow. For more information, visit your local Scil and
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Water Conservation, county Extension, ASCS, and SCS offices.

Conservation Reserve Program (CRP)

During pelicy deliberations on the Food Security Act of 1985,
legislators, environmental groups, soil conservation groups, and
farm groups broadly supported a program designed to retire highly
erodible land. Reacting to concern about our nation’s ability tc
maintain productive capacity in the future, to mitigate off-farm
damages caused by sediment and related contaminants, and to
stabilize the boom-bust cycle in the agricultural sector, these
groups successfully lobbied for a comprehensive conservaticn
section. "Conservation compliance", "sodbuster", and
"swampbuster" form one component. CRP forms the second half.
Subject to funding contstraints, CRP can remove up to 45 million
acres from annual production between 1986 and 1990.

CRP is a voluntary program designed to remove highly erodible
land from production. The Secretary of Agriculture exercised his
right to define highly erodible lands during the first sign-up
periods. He used T values and the lLand Capability Class System,
which divides land into eight capability classes. Capability
Class I is prime land with slopes of less than 2 percent. Land
assigned in progressively higher number classes becomes
progressively more unsuitable for crop preoduction. Class VIII
iand is unsuitable for any crop production. Class VIII land is
unsuitable for any crop production. Future sign-ups, starting
February ©-27, 1987 sign-up, will use highly erodible land, EI >8
and eroding at greater than T.

Under current definitions of eligibility, about 3,000,000
acres of Illinois land qualities for the program. The first
sign-up period, from March 3 to 14, 1986, produced disappointing
results on the national and state level. Only 828,387 acres were
accepted into the program nationwide, far short of USDA’s 1986
gocal of 5 million acres. Illinois acreage accepted into CRP
amounted to only 17,239 acres.

Conservation Practices Program (CPP)

Funded with appropriations from the "Build Illinocis" program,
the Conservation Practices Program (CPP) receives $10 million over
five years beginning in fiscal year 1986. The cbjectives of CPP
are to provide financial assistance to land users who install
costly conservation practices and to help meet Illinois’s
T-by-2000 guidelines. All Scil and Water Conservation Districts
receive a share of the money based on the percentage derived from
dividing total acres exceeding T in a district, by total acres
exceeding T in the State. Every District, receives at least
$10,000 in cost-share funds. Maximum state cost-share rates for
nost conservation practices are 75 percent of average costs.
Several exceptions are worth noting: the establishment of contcur
farming ($5.00 per acre for one year), contour strip cropping
{$10.00 per acre for one year), and permanent vegetation (75
percent not to exceed $100.00 per acre). For land classes VI
through VII, the state limits use of cost-share funds to practices
that convert land to less intensive uses such as permanent
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vegetative cover. Everv SWCD can set lower cost-share rates if
local conditions warrant the change.

Land-owners or renters with land-owner approval can apply for
and receive state CPP funds, providing they are SWCD cooperators,
have a conservation plan on file, and have land with erosion T
values. Applications must be made at your local SWCD office.
Land-owners or renters can enter into multi-year agreements.
Maximum length is five years for contracts signed in 1986.
Multi-year agreements signed in 1987 and beyond cannot exceed the
number of years remaining in the CPP program.

Land-owners or renters who sign contracts with their local
SWCD agree to maintain the installed conservation practices for
the life of the contract, ten years after installation of the last
practice. In addition, land users agree to continue complementary
practices such as conservation tillage if these practices were
part of the conservation plan. Land-owners or renters who fail to
abide by contract terms must reimburse cost-share funds to the
SWCD.

Illinois Watershed Land Treatment Program (WLTP)

Funded from the "Build Illinois" program at $10 million over
five years, WLTP focuses soil conservation on critical watershed
throughout Illineis. Within a watershed, landowners or renters
with landlord approval can apply and receive cost-share funds for
lands with at least a 2 percent slope and eroding above T values.
Again, a land user must be a SWCD cooperator and have a
conservation plan on file before requesting cost-share funds.
State cost-share rates, conservation practices, contract life, and
penalties are the same as those found in the Conservation
Practices Program.

One major difference in WLTP is solicitation of state funds.
Soil and Water Conservation Districts must prepare and submit an
anplication to their area land use councils. The application must
describe the geographic area, quantify resource concerns and
needs, identify necessary conservation practices and costs to
achieve T values, and outline a time frame for completing the
project. The land use councils then priocritize the applications
and make recommendations to the state Watershed Priority
Subcommittee, which in turn makes recommendations to the Soil
Erosion and Water Quality Advisory Committee. The Illincis
Department of Agriculture makes the final selection of priority
watersheds on the basis of recommendations from the Advisory
Committee.

The selection process is competitive and depends on several
related criteria: reduction in erosion and sedimentation per
cost-share dollar, achievement of T-by-2000, presence of a lake,
nunicipal water supply, or other impoundment, an educational
component, outside funding, willingness and ability of a SWCD to
complete a funded watershed resource plan, and land user support.
To date, 60 watershed projects have been fully or partly funded
with "Build Illinois" funds distributed by IDOA.
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Agricultural Conservation Program (ACP)

USDA‘’s Agricultural Stabilization and Conservation Service
(ASCS) administers ACP. ACP provides cost-share funds to
encourage voluntary compliance with federal and state conservation
regulations, to control erosion and sedimentation, to improve
water quality, and maintain soil productivity. Each year, county
ASCS committees choose eligible practices from an approved state
list of acceptable practices and assign cost-share rates to the
eligible ones. Land users must file annually for federal
assistance if they do not have a long-term agreement (LTA) with
ASCS. LTA’s cover three to ten years, and applicants file only
once for approval and assistance over the life of the agreement.
Cost~-share rates under the annual and LTA programs are between 30
and 75 percent of average costs. Under special circumstance, low
income producers can cbtain 80 percent cost-share rates. Yearly
payments to a producer cannot exceed $3,500.

Application for cost-shared funds and final payment involve
several steps. Any landlord, owner, tenant, or share cropper can
file for federal cost-share funds at their ASCS county office.
After a land user files for assistance, the Soil Conservation
Service (SCS) determines if the practice are feasible and estimate
costs. The county ASCS committee then approves or rejects the
request and notifies the applicant. Applicants who begin
installation before written approval are not eligible to receive
cost-share funds. If the application is approved, SCS develops a
practice plan in accordance with its technical guide and local
regulations. The land user installs or hires a contractor to
install the practices. 8SCS certifies that the installed practices
meet technical specifications and local regulations. Finally, the
land user submits bills to ASCS for reimbursement according to
established cost-share rates. Land users who accept cost-share
funds agree to maintain the practices for a specified number
of years or refund all federal funds.

Funding

The Illinois Department of Agriculture made estimates of the
cost for meeting the State and erosion goals in their T-by-2000
plan. They estimated the cost of installing permanent scil
conservation practices at 1,039 million dellars. This did not
include any cost for cultural practice such as extra time for
farming on the contour, purchasing machinery for conservation
tillage or reduced income for substituting forage crops for row
crops.

We currently have four major sources of cost-share: ACP, CRP,
Illinois Cocnservation Practice Programs and the Illinois Watershed
Land Treatment Program. The funding for ACP has been running at
about 6 million dollars annually for Illinois. There is no
guarantee that the program will remain at this level but assuming
it will the total funding from 1985 to 2000, 15 years, would be
90 million dollars. o©Our best estimate of Illinois funding for the
CRP program is 20 million dollars. The State cost-share funding
for both State programs is 20 million for 5 years.
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This would provide a total of 130 million dollars for cost sharing
through the year 2000. The farmer cost was estimated 1,039
million dollars leaving 909 million dollars for landowners and
farmers to pick up if the state goal is to be met.
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RIVERFRONT DEVELOPMENT: PEDRIA

Dorothy Sinclair
Peoria City Council

The riverfront along the Peoria Lakes has been the site of development
since mankind came to the prairies. The Indians considered the river valley
to be good for their hunting and fishing and so built their crude villages
here. The French alsoc found the area to be suited to their interests of
trading for the abundant furs in the area. Many authorities believe the
French expanded their development to include not only trading posts but
whole villages with family homes, gardens, and vineyards. With the arrival
of the American settlers came boat landings, river boat trade, and diver-
sified businesses.

In fact, life in early American Peoria was oriented toward the Illincis
River as settlers from the East arrived here and grain and other products
were shipped out. Arrival of the river boat became a social event, as well
as a commercial one. BGreat breweries and distilleries, as well as other
industries, prospered by the water.

Between World Wars I and Il these husinesses continued to develop near
the easy transportation link, until within the last 50 years little public
access to the water remained to remind us of the fine regattas held years
ago in the downtown area or the family picnics and outings at El Fresco and
Waterworks Parks. We turned our backs to the river and like other neglected
resources, it withdrew from us.

Nationally the 1970’s and 80’s saw a rebirth of interest in water
frants across the country. Fameuil Hall in Boston was ane of the leaders.
Others quickly followed. You are familiar with them—-Harborplace in Bal-
timore to Lakeside in Toledo.

Peoria saw little opportunity to join in because our river’s edge was
occupied by business after business in varying degrees of viability.
Although these companies had once relied heavily on the water, few in the
1980°s utilized the river as part of their day to day activities. However,
since they were there, it was almost impossible to move them.

The unfortunate bankruptcy of one of these businesses and the awareness
of former City Councilman Dick Neumiller brought the opportunity to the
City. The business was the Rock Island Railroad. Dick Neumiller is a
railroad buff. He knew that one of the Rock Island’s tracks in downtown
Peoria would have to be kept open and that operation on that track would be
taken over by ansther rail line. He knew that the old Rock Island yards in
downtown Peoria by the river would no longer be needed because other rail
lines, which operated locally, already had yards in the area. He proposed
that the City of Peoria approach the Rock about purchasing the property.
This was arranged and the City acquired 37 acres of riverfront property near
downtown Pecria for slightly over $1 million. The State of Iliincis
assisted with a $400,000 grant toward the purchase. This came through the
Department of Conservation.
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This land--after the railroad salvaged the rails--was, for the most
part, barren and unappealing. Actually, about 7 acres of the purchase was
under the Illinois River and of little use to us at this time. The
remainder was covered with cinders and salt and gave little promise of being
able toc support vegetation. Several badly deteriorated buildings lay to the
upstream side of the propertiy.

On the positive side the land was adjacent to about 20 acres already
gwned by the City. This had been granted to the City by the State of
Il1linois when the City was chartered. In addition, the City had acquired in
the mid-1970’s another adjacent property in a land swap. This is now the
site of the Riverstation Restaurant.

Thuss the City has control of about 1! 1/2 miles of land on the river-
front from Liberty Street in downtown Peoria upstream to Morton Street, and
of varying depths from the water’s edge of about 300 to 400 feet. How could
it best be used? We realized that we needed a plan and so turned to
internationally known planner Angelos Demetriou, who had done the original
downtown Peoria plan, which led to the Civic Center and other projects that
you now see here.

Demetriou’s customary method of develeping a plan is to listen to the
wishes of the community, to study the assets of the planning area, and to
devise a plan which best suits these. He walked the area and talked to the
people, both in formal hearings and over drinks in corner taverns. He met
with the mayor, city council! members, park district policy setters and
administrators, Peoria City Beautiful officers, EPA authorities, engineers
from the Corps of Engineers and the City, joggers, hikers, and neighborhood
residents. This is the plan which emerged and which was adopted by the
Peoria City Council as a guide for evaluating proposed development.

Basically, the plan is divided into 3 areas. The first of these is a
proposed riverfront drive. Demetriou felt this was vital for develppment
because there presently exists little public access to the river. The
black-topped parking lot in downtown Peoria is the only area where one can
drive or walk now to watch the boats on the river or just to address the
fascination that so many people have toward water.

The proposed river drive would be oriented toward the river in the same
fashion that Lake Shore Drive in Chicago is oriented toward Lake Michigan.
It would be near the water to open up access, but not directly by the water.
It is planned to be a 4-lane drive with a2 center median. Because we need to
keep one track in this area operational, the plan suggested that the track
should be built in the median strip--this concept has not proven to be
practical and we now plan that the rail track will go on one side or the
other of the roadway. Savannah, Georgia has turned just such a switching
track into an asset by painting the engine bright colors, providing special
uniforms for the train crew, and having the steam whistle play tunes as it
goes through the waterfront area.

Now Demetriou feels strongly that this "River Shore Drive" should not
be a part of the arterial street plan of the City. It should be a roadway
whose major role is to open up the river area--not to move vehicles from one
place to another not related to the water. The planner believes the "River
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Shore Drive" should be available to be a part of riverfront activities.
Perhaps for some activitics, pertions of it could be used faor parking; for
others one entire side could be the site of events such as street dances,
vendor areas, or parades.

fs you see the roadway on the map, i1t would run parallel %o the river
tetween buildings marked @ and 3 and then between 4 and &, beginning at
Spring Stireet on the northeast side and rumning to State Street on the
downstream side.

The second portion of the plan lies along the river between the two
bridges, the Franklin Street Bridge and the Murray Baker Bridge (1-74).
This area is ear—marked as a high density usage area with a variety of
"people magnets" to pull people into the area. These magnets include
potential uses such as office buildings and retail shops. These are
numbered & and 7 on the map. Number 4 on the map is an existing
department/mail order store. Number 5 is the well-known Riverstation
Restaurant.

Number B 1is envisioned as an urban plaza, designed to be the site of
celebrations and festivals such as our Steam Boat Days in June or the big
4th of July celebration. The landscaping is proposed to be constructed to
withstand the potential use and abuse of crowds and could include band
shells, terraces for seating, and fountains.

The area at the foot of Liberty Street, marked on the map as a "water
park", has been pui aside as impractical. Demetriou thought that this could
be a cove where little paddleboats would be available for rent along with
ather "hands-on" water activities. However, the closeness of the river
channel with its heavy barge traffic makes this too dangerous to consider at
this time.

Now this urban plaza area has one other big problem—--it periodically
floeds, chiefly in the area marked B. In some years it even floods twice a
vear. Thus, it would be necessary to waterproof develcpment here. 1 am
told by knowledgeable engineers that this could be done. Any buildings con-
structed in the area could be elevated so that their working floors are
above the flood level, with parking underneath designed to withstand the
water. The plaza also could be set up in sueh a way that landscaping and
plants would not be permanently damaged by periods of water. This re-
presents a serious handicap but should be well werth the effort in order to
provide waterfront activities in Peoria’s downtown district.

The third basic planning area lies upstream--northeast--from the Murray
Baker Bridge (I-74). Immediately upstream was planned another commercial
node of some type-—ancther people magnet--perhaps a motel or a hotel. When
the plan was drawn up, it was anticipated that this might include a large
old werehouse called the Beeney Building. However, spon after the plan was
adopted, the Beeney Building burned in a tragic and spectacular fire and was
iost as a development teol. Conversely, the land is now available for
development.

Next to the commercial node, or perhaps as a part of it, was proposed a
marina where boats could be tied up while the boaters participate in
downtown functions.

Andg then, still farther upstream is located the traditional green space
park that Peorians requested. This is an ideal area for fishing, walking,
jogging, bike riding, or just river watching. Perhaps a lagoon for sailing
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model boats could be included, along with outdoor eateries, a visitor
center, or a museum.

This park from Irving Street to Morton Street is partially constructed.
The City has received a $200,000 park construction grant from the Illirois
Department of Conservation. This was matched by $200,000 from the City of
Peoria and a secand $200,000 from the Peeria Park District. The park has
been an outstanding example of intergovernmental cooperation at its best.
The total of $0.46 million has provided for removal of unusable buildings,
planning by the Peoria Park District, grading of the park, 19 acres of
topsoil, an irrigation system, grass, shrubs and trees, gravel walkways with
connections for future lighting, and a hard-top lighted parking area.
These improvements are not considered to be the final completed park. Much
remains to be done. The old railroad round table must be improved--perhaps
as a play area for youngsters or as a revolving stage. The sand beach needs
to be cleaned and access to it provided. The pathway surface and lighting
will be completed, and the most expensive component, the riverbank stabiliz-
ation, remains to be done.

In 1982 the anticipated cost to carry out the plan was %73 million of
which %13 million was to go for public improvements such as the roadway, the
urban plaza, the park, etc. We hoped to be able to finance these public
improvements through lease agreements and a tax increment district.

Now I want to mention two other situations which bave come to the fore-
front wince this plan was adopted in 1982. One of these occurred just a few
weeks ago with the announcement by Jumers Company that they will utilize the
urban plaza area to develop a new facility in the water at the foot of Main
Street. This will be made up of a barge with a gift shop, two tug boats--
one to be converted to a2 restaurant and one to be a river museum, an
excursion boat, plus a landscaped area on shore where these boats will tie
up. This is just the sort of "people magnet" that the City Council believed
was needed here. ©So we see the development beginning and we are pleased
that Jumers is the leader. The City will assist with the project by
utilizing tax increments financing income and our hotel/restaurant/amusement
income from the project,

The second situation is a negative one. Since we began to look
carefully at this area for development,; we have been alerted to the impend-
ing conversion of the Peoria Lakes to mud—flats. It does not require a very
imaginative mind to understand that this development could seriously
hamper or completely stop our goals for the future. Few developers are
attracted by the view of a mud flat. Although our 7 acres of under-river
land may come to the surface as siltation continues, this will hardly
enhance the park area, as the focus of this park is the river not a boggy
unusable stretch of mire.

The City of Peoria is pledged to riverfront development and we are

pledged to preserving the Peoria Lakes and other parts of the Illincis
River. These pledges go hand-in-~hand.
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THE ILLINOIS RIVER VALLEY: AN ECONOMIC PROFILE

Steve Selcke
Office of Research
Illinois Department of Coammerce and Camwunity Affairs

Twenty-one counties are immediately adjacent to the Illinois River,
including Cook County which is directly connected to the river via the
Chicago Sanitary and Ship Canal. With Cook County, this collection of
counties forms an impressive economic and demographic region.

Population and Education

With Cock County, the region contained 55 percent of the State's
population in 1985 (see Table 1). Cook County had 5,212,220 persons, but
other counties with more than 100,000 in population include Tazewell,
Peoria, Lasalle, and Will counties. Among the smallest counties in popula-
tion are Calhoun, Scott, Brown, and Putnam.

Not surprisingly, Cook County is the most heavily urbanized of the
counties with nearly 100 percent of its population in urban areas in 1980.
However, four counties in the valley had no urban population. Between these
two extremes were the largely urbanized counties of Morgan, Tazewell,
Peoria, LaSalle, and Will counties.

In all but one county, Calinoun, the majority of aduits had 12 years of
school or more in 1980. The counties with the highest percentages in this
regard were Morgan, Tazewell, Peoria, Woodford, Putnam, Bureau, Grundy, and
Will counties. ’

Personal Income

Per capita personal income in the region ranged from a high of $14,328
in Grundy County to a low of $9,409 in Schuyler County (see Tabie 2). The
state average was $13,705. Although most counties in the region were below
this average, Cook County, with the bulk of the region's population,
exceeded the state average.

The region accounted for 56 percent of the State's total personal
incame. Cook County had by far the largest share of the region's total
personal income, but Peoria, LaSalle, Tazewell, and Will counties each had
total personal incomes of more than one billion dollars in 1984.

Agriculture

The region is an important agricultural area (see Table 3). One of the
significant measures of agricultural productivity is agricultural receipts.
Livestock receipts for the region in 1983 were $419,875,000 or 18 percent of
the State's total. Receipts ranged from a high of $54,885,000 in Pike
County to a low of $6,184,000 in Putnam, Livestock receipts were also
relatively high in Bureau County, and low in Mason and Grundy counties.
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Crop receipts for the region in 1983 were $1,001,73%9,000 or 17 percent
of the State's total. Receipts ranged from a high of $152,312,000 in
[aSalle County to a low of $6,323,000 in Calhoun County. Crop receipts were
also relatively high in Morgan, Tazewell, Woodford, Bureau, and Will
counties, and low in Brown County.

Employvment and Industry

The region is an important industrial area (see Table 4). With Cook
county, the region accounted for a substantial percentage of the State's
employment in all major industries in 1984.

In the agricuitural services industry, the region had 952 establish-
ments employing approximately 5,800, roughly half of the state's empioyment
in that industry.

While not as important in the Illinois Valley Region as in other parts
of Illinois, the mining industry nevertheless employed approximately 3,600,
marny of them in Cook County in the guarrying of sand and gravel.

Employment in contract construction was over 88,000 at 7,885 establish-
ments. This was 57.8 percent of the state's employment in that industry.

The region's second largest employing industry was mamufacturing, with
609,331 employees or 58.1 percent of the State's total. The most important
mamufacturing areas were in Cook and Peoria counties, with substantial
employment also in Tazewell, LaSaille, and Will counties.

The State's transportation and public utilities employment were heavily
concentrated in the region, particulariy in Cook County. Sixty-four percent
of the statewlde employment in that industry was found in the region. Will,
Peoria, and [aSalle counties also had significant mumbers of employees in
the industry.

There was a heavy concentration of the state's wholesale trade employ-
ment in the region, especially in Cook County. More than 62 percent of
statewide employment in wholesale trade was in the 12,497 establishments in
the region. Tazewell, Peoria, and Will counties were alsc important
wholesale trade centers.

Retail trade was a significant employing industry in 1984. There were
431,960 employees at 31,156 businesses in the region. Peoria and Will
counties also had large mumbers of employees in the industry.

The largest share of statewide employment was in the region's finance,
insurance, and real estate (FIRE] industry. There were 238,517 employees,
or 70.3 percent of the State's total, in the region's 14,184 establisiments.
Cook County alone accounted for nearly 66 percent of the State's employment
in the industry.

The largest regional employer was the services industry with 679,596

employees at 41,674 establishments. This was nearly 65 percent of the
State's total empioyment in the industry.
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Travel Expenditures

Although all the counties in the region garner travel experditures, the
spending is most significant in Tazewell, Peoria, LaSalle, and Will coun-
ties, and especially Cook County (see Table 5). Sewveral counties receive
relatively low, but not inconsiderable, expenditures, including Scott,
Brown, and Putnam counties.

In 1983, the region recelved nearly 62 percent of the statewide total
of $5.7 billion spent on travel. Cook County received 55 percent of the
state total in that year. Peoria and Will counties received approximately
$100 million each.

In 1985, the situation was much the same, although the state received a
much larger amount in expenditures, $8.3 billion. The region received nearly
66 percent of the statewide total, with Cook County receiving nearly 60
percent of that totai. Will County, however, ranked second in income from
travel, followed by Peoria County. Tazewell and LaSalle counties also
received nearly the same travel expenditures in 1985 as in 1983, it was
estimated that the majority of counties had experienced an increase in
travel income.
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Appendix







DISCUSSION GROUP RESPONSES

Dr. Bill Mathis
Depar tment of Biolegy
Bradley University
Peorias, Illinois

Responses to the guestionnaires from each group were categorized and
examined for redundancy. In many cases, several groups suggested similar
items with a somewhat different wording. 1 edited these in order to present
a cohesive report. The items that are capitalized under each question
received the most discussion judging from the reports submitted to me.

Those respenses listed under Other are presented to give an idea of the wide
range of problems we face and some innovative solutions to begin solving
some of those problems.

Finally, let me congratulate the discussion groups. You did an
excellent job of summarizing.
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QUESTION NO. 1

LIST PROBLEMS DEALING WITH THE MANAGEMENT OF THE ILLINOIS RIVER.
SOIL EROSION AND SILTATION
FLOODING
EDUCATING THE PUBLIC {LACK OF PUBLIC AWARENESS)
DIVERSION OF WATER FROM LAKE MICHIGAN
OTHERS

Apathy - lack of understanding on the part of government
officials, farmers and the general public

Conflicting uses of the river (commerce and industry versus
recreational interests)

Lack of a central organization to deal with the problem of
the entire I11inois River watershed

Heavy barge traffic and barge fleeting

Failure to utilize existing state agencies, resources and
organizations to promote soil conservation and wise land
use practices

Lack of comprehensive management systems for the I1linois
River basin

Reduced federal spending

Lack of coordination among local, state, and federal agencies
Toxic compounds and non-point source of pollution

Restoration of wetlands and wildlife habitat

The need to get watershed Tand owners to participate in the
problem given high land taxes and Tow profitability in

agriculture

Leave flood plains alone and let areas that were Teveed
return to a lake

Damage to wetlands
Channelization of tributaries
Bad use of zoning Taws

Lack of consensus on land use
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How to get farmers to change their philosophy and farming
techniques '

Economics - pressure to put more land into crop production
Conflicts in farming practices
Water quality

Floodplain vegetation - Tlack of stream side vegetation as
a buffer

Lack of a consistent and environmentally sound farm bill
Reduced federal and state funding
Need to develop a land use ethic
Need to move forward on tourism and economic development

Need to develop local commitment first before state and
federal aid is sought

Need to develop a marketing approach to river related assets

Need to stress creative opportunities for investors
Should have had more farmers present

Need for more public access

Need for excursion boats

Need to change emphasis of extension service programs from
production to soil conservation

Lack of maintenance for existing facilities on the river -
e.qg. public access area, Starved Rock State Park, etc.
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QUESTION NO. 2
PRIORITIZE THE PROBLEMS LISTED IN NUMBER 1. (CONSIDER WHETHER IT IS A
LOCAL QR STATE-WIDE ISSUE). INDICATE THOSE OF MAJSOR SIGNIFICANCE.

ILLINOIS RIVER BASIN SILTATION (STATE-WIDE) (BRUNT OF PROBLEM
SHOULD FALL ON RIVER COMMUNITIES)

LAKE MICHIGAN DIVERSION (STATE) - {NEEDS MORE STUDY)

FLOODING ALONG ILLINCIS RIVER (ALL AREAS) ADJACENT TO RIVER AND
TRIBUTARIES) (STATE-WIDE)

EROSION CONTROL (STATE)}
OTHERS
Water quality (state)
Intergovernmental cooperation {state)
Education (state and local)
Comprehensive management system for the basin (state and local)
Reduced funding at state level
Restoration of wetlands and wildlife habitat {local) (state)
Non-point sources of pollution
Commercial navigation
Drainage of wetlands (state)
Channelization (state)
Land use ethic (state)
Tourism and economic development (state and local)
Marketing approach (state and local)
Creative opportunities for investors (state and local)
Public access (state and local)
Excursion boats (local)
Changing emphasis of extension service (state and local)

Increased maintenance for existing facilities (state)
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QUESTION NO. 3

WHICH OF THESE PROBLEMS NEED IMMEDIATE ACTION?
ALL SIMULTANEQUSLY ~ (SEVERAL GROUPS)
ILLINOIS RIVER BASIN SILTATION (INCLUDING SILTATION IN PEORIA LAKE)
LAKE MICHIGAN DIVERSION
FLOODING PROBLEMS

REDUCED FEDERAL AND STATE FUNDING - NEED TO GET ORGANIZED IN ORDER
TO GET STATE AND FEDERAL FUNDS )

PUBLIC AWARENESS AND EDUCATION (SEVERAL GROUPS)
OTHERS

This is not an appropriate question. We should not move into
a panic mode at this time. Problems that were identified
need planned and sustained action

Form an agency to oversee the entire I1Tinois watershed

Long-term changes in agricultural practices - focus on
profitability, not productivity

Build sediment retention areas

Enforce existing Taws that protect wetlands and prohibit
channelization

Stronger controls on stream channelization
County-wide zoning for stream corridor protection
Wildlife habitat

Promotion of tourism

Focus media attention on the histary, economic importance
and recreational uses of the river
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QUESTION NO. 4

IDENTIFY MEANS TO RESOLVE THESE PROBLEMS

A. ORGANIZATIONAL/AGENCY FRAMEWORK
ESTABLISH AN ILLINOIS RIVER TASK FORCE OR STEERING COMMITTEE
COMPOSED OF STATE, LOCAL AND FEDERAL AGENCIES ALONG WITH PRIVATE
SECTOR LEADERS

ESTABLISH AN ILLINOIS RIVER BASIN AUTHORITY WITH TAXING AUTHORITY
TO IDENTIFY PROBLEMS AND DEAL WITH ISSUES

ENCOURAGE EXISTING AGENCIES TO DEYELOP DEMONSTRATION PROJECTS
WITH EXISTING FUNDS

STRONG LEADERSHIP FROM THE GOVERNOR'S OFFICE USING EXISTING
STATE AGENCIES

OTHERS

A separate state agency to have an adﬁisory role to the
other related agencies

A cooperative group combined from existiné state agencies

A think tank organizational group to administer a comprehens1ve
program for the I11inois River basin

SCS districts, Corps of Engineers, IDOT, State Water Survey,
Lake Associations and ASCS for erosion

IDOT, USEPA, Corps of Engineers, Great Lakes Joint Commission,
Levee and drainage districts for Lake Michigan diversion

DOC, Natural History Survey, Sportsman's groups, Fish and
Wildlife for habitat development

One group could not reach a consensus

Establish demonstration projects on back-water lakes,
tributaries, mainstream lakes, etc. to control siltation

Develop 2 scenic river road or heritage trail
‘Develop transportation and tourism along the river
Promote French heritage associated with the river

Develop linear river park corridors

~ Focus national attention on I1inois River

Establish a Natural Resources committee
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QUESTION NO. 4

B. WHO PAYS THE BILL?
ALL TAXPAYERS (LOCAL, STATE AND FEDERAL)
USER FEES - (NAVIGATOR FEES AND FUEL TAX)

PROVIDE TAX INCENTIVES TO LAND OWNERS FOR INSTALLING UPLAND
ERCSION CONTROL

COST SHARING IN THE BASIN
OTHERS
A1l taxpayers in the basin (50%); state tax 50%
Local funding to be decided locally
Sediment Toss and run-off tax
State and iocal river use tax
State tax on commodities
State income tax check-off
Federal grants and funds
Tax on soft drinks

Let an I1linois River Steering committee recommend a solution
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PLANNING COMMITTEE

Glenn E. Stout, University of Illinois Water Resources Center, Chairman
Harry Hendrickson, Association of Illinois Soil and Water Conservation
Districts, Secretary

Gary Clark, Illincois Department of Transportation

Jim Hart, Illinois Department of Conservaticm

Bill White, Illinois Department of Conservation

Michael Bowling, Illinois Depariment of Commerce and Commmnity Affairs
Don Meinen, Tri County Regional Plamming Commission

Raman Raman, Illincis Department of Energy and Natural Resources

Don Ciem, CILCORP, Inc.

Bill Miller, City of Peoria

Fannie Hills, Illinois Wildlife Federation

Michael Purnell, Illinois House of Representatives

Don Roseboanm, Illinois Chapter - American Fisheries Society

Keith Donelson, Soil Conservation Service

Robert Walker, University of Illinois Cooperative Extension Service
Mark Schroeder, U.S. Army Corps of Engineers

Krishan Singh, Illinois Chapter - Bmerican Water Resources Association
Richard Mollahan, Illincis Environmental Protection Agency

Gregg Good, Illinois Environmental Protection Agency

Carclyn Raffensperger, Sierra Club

Don Condit, Illinois River Soil Conservation Task Force

Robert Frazee, University of Illinois Cooperative Extension Service

SPECIAL RECOGNITION

CILCORP, Inc.

City of Peoria

Illinois Department of Conservation for printing services

Peoria County

Pecria County Soil and Water Conservation District

Peoria Convention arnd Visitors Bureau for registration and housing services
Peoria Journal Star

State Water Survey for design of logo

EXHIBITORS

Association of Illinois Sepil and Water Conservation Districts
Association of Natural Vegetation in Lardscapes

Association of State Flood Plains Managers

Illinois Department of Conservation

Illinois Lake Management Association

Illinois River Soil Conservation Task Force

Illinois State Water Survey

Metropolitan Sanitary District of Greater Chicago

Peoria School of Medicine, U of I River City Toxicelogy Program
River Science Center

Riverfront Forum and Tri County Planning Commission

Soil Conservation Society of America

U.S. Army Corps of Engineers - Illinois River Visitor Center at Ottawa
Water Resources Center, University of Illinois

Water Resources Division, Illinois Department of Transportation
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ADDITIONAL CONFERENCE PLANNING PERSONNEL

Ken Reuter, Association of Illinois Soil and Water Conservation Districts

William C. Ackermann, University of lllinois

Richard Semonin, Illinois State Water Survey

Richard Schicht, Iliinois State Water Survey

Walt Brakeman, Tri County Open Space and Recreation Committee
Bill Busch, Illineis Water Pollution Control Association

Mike Miller, Illinois State Geological Survey

Rodell Beaty, Illinois Farmers Union

Pat Burke, U.S. Army Corps of Engineers

Jack Carr, U.S. Army Corps of Engineers

Bill Tanton, Tri—-County Riverfront Forum

Russell McHaffey, Illinois River Carriers Association

C. Lawson Corlew, Illinois Department of Commerce and Community Affairs
Wallace Bierman, Illinois Department of Commerce and Commmity Affairs
Jim Baldwin, Illinois River Valley Association

Mike Foertch, Pearia Area Chamber of Cammerce

Lorri Latham, Peoria Convention and Visitors Bureau

Sherri Behrends, Pecoria Convention and Visitors Bureau

Mindy McDaniel, Hotel Pere Marquette

Marvin Hubbell, Illinois Chapter Soil Conservation Society of America
Stephen Havera, Illinois Natural History Survey

Al Fleming, Olivet Nazarene University

Robert Pepin, U.S. Envirommental Protection Agency

Toby Frevert, Illinois Environmental Protection Agency

Dale Garman, Illinois Association of Aggregate Producers

Bill Macaitis, Metropolitan Sanitary District of Greater Chicago
Roy Mann, Illinois Management Association

Virginia Scott, Illinois Envirommental Council

James Beanmont, Illinois State Chamber of Commerce

Rich Nichols, Illinois Department of Agriculture

Joe Spivey, Illinois Coal Association

Clarence Klassen, Illinois Coal Association

James O'Connell, Illinois Association of Port Districts

Larry Toler, U.S. Geclogical Survey

Dick Neumiller, CILCO, Inc.

-252-



WORKSHOP
GROUP
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EXHIBITS

Qtis Micheis

Henry Holling




Sponsors

Local and Regional

City of Peoria

Tri County Regional Planning
Commission

Metropolitan Sanitary District of
Greater Chicago

Northeastern Illinois Planning
Commission

Peoria Convention and Visitors Bureau

State

Office of Governor James R. Thompson
Nlinois Departments of Conservation,
Transportation, Energy and Natural
Resources, Commerce and Community
Affairs, Agriculture, and
Environmental Protection Agency

University of Illinois Water Resources
Center and Cooperative Extension

. Service

Commission on Intergovernmental
Cooperation

Federal

Congressman Robert Michel

Congressman Lane Evans

U. 8. Army Corps of Engineers

U. 8. Department of Agriculture — Soil
Conservation Service

U. 8. Geological Survey '

U. 8. Environmental Protection Agency

Organizational

Illinois River Soil Conservation
Task Force

Association of Illinois Soil and Water
Conservation Districts

Tri-County Riverfront Forum

Illinois Wildlife Federation

Illinois Coal Association
Sierra Club -~ Great Lakes Chapter
Illinois River Carriers Association
Illinois Lake Management Association
Peoria Area Chamber of Commerce
Illincis State Chamber of Commerce
Illinois Environmental Council
Illinois Association of Park Districts
Iilinois Association of Port Districts
Illinois Water Pollution Control
Association
Soil Conservation Society of America —
IMlineis Chanter
Ilinois Land Improvement Contractor’s
Association
Upper Illinois Valley Association
Illinois River Valley Association
American Fisheries Society —
Illinois Chapter
American Water Resources Association
— Illinois Chapter
League of Women Voters

| Ilinois Fertilizer and Chemical

-254-

Association

Illinois Farmer’'s Union

IlNlinois State Grange

Iilinois Farm Bureau

Izaak Walton League

Illinois Auduben Society

Illinois Sportsmen’s Legislative
Coalition

Illinois Association of County Zoning
Administrators

Illinois Association of Floodplain and
Stormwater Management

Open Lands Project

Industry

CILCORP, Inc.
Caterpillar, Inc.
Commercial National Bank



Registrants
April 1-3, 1987

Ackermann, William C.
University of Illinois

Arbise, Janet
Illinois Department of
Conservation

Arncld, George

Illinois Mississippi River Parkway
Arnold, Mildred

Edwardsville, Illinois

Aten, Dick
Harza Engineering

Baldwin, Jim
Illinois River Valley Association

Barr, Varnon
Iliinois River Valley Association

Benjamin, Tom
Soil Conservation Service

Bensing, Orville
Illineis Central College

Bertrarnd, Bill
Department of Conversation

Beste, Don
Pecoria, Illinois

Bhowmik, Nani
Illinois State Water Survey

Bjorklund, Richard
Bradley University Department of Biology

Boyles, Kent
Illinois Department of Conservation

Brakeman, Walter
Pecoria, Illinois

Bremman, Kathleen
Chicago, Illinois
Bryan, Betty

Peacria, Illinois

Bryan, Bill
Peoria, Iliincis

Bryant, Millie
Illinois River Valley Research

Busch, Biil
Illinois Environmental Protection Agency

Butts, Thomas
Illinpis State Water Survey

Carlscon, Dave
Peoria Park District

Chappell, Jan
DCCA/sSpringfield

Chesko, James
IZAAK Walton/Peoria

Clark, Gary
Illinois Division Water Rescurces

Claudin, Gene
Claudin and Associates

Clem, Don
Cilcorp, Inc.

Cockeriil, Michael
Corps of Engineers

Collilirux, Bob
Izaak Walton League

Colten, Craig
Illinois State Museun

Condit, Don

Lacon, Illinois

Conlin, Mike

Department of Conservation

Corti, Len
lasaile, IVAC

Cunby, Charles
City of Peoria

Cushing, Jerry
P.E. Construction Engineering




Daken, Jim
City of Peoria

Dallmeyver, Jim
Daily Analytical

Devalt, Warren
Illinois Audubon Society

Dickison, Mary
Riverfront Action

Dietrich, Tom
National Weather Service

Donelis, Bill
Illinois Department of Conservation

Donohue, Terry
Illincis Department of Agriculture

Dreher, Dennis
NE Illinois Plamming Commission

Duyvejonck, Jon
US Armmy Corps of Engineers

Dyer, Barry
Amer Comm Barge Line

Fetes, Dan
Corps of Engineers

Fitzgerald, Warren
ATSWCD

Foertsch, Michael
Peoria Chamber of Commnerce

Foster, Bill
Illinois American Water Company

Frazee, Bob
University of Illinois

Frevert, Toby
Iillinois Environmental Protection Agency

Gardner, Denny
Peoria Park District

Gaorge, Sam
American Commercial Barge

Good, Gregg
Iliinois Environmental Protection Agency

Gursh, Marla
Illinris Department cf Conservation

Hahn, Emmett
Corps of Engineers

Hardison, George
Corps of Engineers

Harmon, Kay
Peoria Civil Defense

Hart, Jim
Illincis Department of Conservation

Havera, Steve
Illinois Natural Historvy

Heavisides, Tom
Illinois Department of Energy

Hecker, Jonn
Havara Park District

Helm, Rich
Randolph and Associates

Hendrickson, Harry
ATSWCD

High, Karen
I1linois Department of Conservaticn

Hill, Tam
State Water Survey

Hills, Famnie
Iilinois Wildlife Federation

Hjelle, Tom
U of I College of Medicine

Hoben, Caroline
Knot Comity Soil and Waer

Hoekstra, Jay
Peoria County

Hoffman, Ed
Iilinois Department of Conservation

Holden, Molly
Illinois State Geological Survey

Holling, Henry
Caterpillar, Inc.



Hollister, Steve
Soil Conservation Service

Howard, Timothy
KSSW & F PC

Hubbell, Marvin
Iliinois Department of Conservation

Ingram, Owen
Consultant

Injerd, Daniel
Illinois Division of Water Resources

Iverson, Elsworth
Peoria, Illinois

Jamiscon, Joe
Peoria Harbor and Fleet

Johnson, Arthur
American Community Barge Line

Jones, Glenn
CGB Marine Service

Kammueller, Jim

Illinois Environmental Protection Agency

Keller, Bob
Peoria Harbor and Fleet

Keller, Chris
Peoria Harbor and Fleet

Keliner, Julie
Illincis Department of Energy

Kelly, Mark
USDA Soil Conservation

King, David
Macamb, Illinois

Knoy, Delbert
Delmar Marine, Inc.

Knoy, Mark
Delmar Marine, Inc.

Kohlbuss, Terry
Randolph and Associates

Korling, Diane
Diane Korling and Associates

Korsmevyer, Jerry
IVEC

Kuhl, Bob
Metro Sanitarvy District

Lack, Jerry
Congressman Evans

Lanyon, Richard
Metro Sanitary District

Lee, Ming
Iilinois State Water Survey

Lecnard, Jerry
USDA Soil Conservation

Litchfield, Kemneth
Iilinois Department of Conservation

Lockenvitz, Kathy
CILCO

Longo, David
Illinois Department of Conservation

Lopez, Nancy
US Department of the Interior

Lowrey, Johin
Vermilion County SWCD

Lubinski, Ken
River Science Center

Lutz, Richard
Illinois Department of Conservation

Lynch, Bob

Edelstein, Illinois

Mahnesmith, Roy
NIE Geulogy Department

Marn, Roy
Apple Canyon Lake

Mariner, Richard
NE Illinois Plamning Commission

Marlin, John
Illinois Pollution Contrel

Mathis, Bill
BU Department of Biology



Mazanec, James
Corps of Engineers

McIsaac, Greg
University of Illinois

McMullen, Don
Barge Fleeting Caomission

McMullen, Don
Dubugque, Iowa

McQuilkin, Jim
MF Spil and Water Cons’

Meiner, Don
Tri-County Planning

Michels, Otis
Daily and Associates

Miller, Bill
The Swan Lake Club

Miller, Bill
City of Peoria

Miller, Bob
CILCO

Miller, Michael
Illinnis 3tate Geological Survey

Mitckes, Craig
Pecria Park District

Mitzelfelt, Jeff
Iliincis Environmental Protection Agency

Mollahan, Rick
Illinois Environmental Protection Agency

Neal, Rcbert
Cargill Inc.

Newnan, Ken

- Iliinois Enwirommental Protection Agency

Polls, Irwin

Metro Sanitary District
Pankiewicz, Randy

Illinois American Water Comparry

Paukstis, Steven
Teska Associates, Inc.

Peek, David
30 Lake Wildwood Association

Pinkerton, bBob
Tri County Plamning

Power, Tim
Consolidated Grain

Raffensperger, Carolyn
Sierra Club

Raman, Raman
Illinois State Water Survey

Rao, Serin
IDPH

Ramus, Jim
US Coast Guard

Ray, Lyle
Illinois Envirommental Protection Agency

Reece, Charles
Bartonville, Illinois

Risser, Patti
US Army Corps of Engineers

Rittenhouse, Paul
Livingston County SWCD

Robinson, Jean Ann
IES UW-Madison

Rodsater, Jon
Illionis State Water Survey

Roseboam, Donald
Illinois State Water Survev

Schacht, Bob
Illinois Environmental Protection Agsancv

Schanzlie, Robert
Illinois Department of Canservation

Scott, Debbie
Havana, Tllineois

Scott, Virginia
Iilinois Environmental Cnl

Sebolt, Frank
TSWCD



Semcnin, Dick
Illinois State Water Survey

Seymour, Christopher
Ogleshy, Illincis

Shackelford, Dana
Tilinois State Water Survey

Sidell, Lou

Peoria Zoning and Planning
Sims, Richard

Soil Conservation Service

Sinclair, Dorothy
Peoria City Council

Slone, Ricca
Peoria, Illinois

Smerdon, Ernest
University of Texas

Smith, Al
Izaak Walton League

Smith, Lawson
TISAE Waterways Exper

Snyder, Lynn

Cary, Illinois
Sammer, Donald
Tri-County Riverfront

Sparks, Rip
Iliincis Natural History

Sparks, Ruth
Illinnis Natural History

Sprague, David
Western Illinois University

Staker, Ted
IVEC

Stanford, Mel
Legislative Aide

Stanhope, Dick
WVP Corporation

Stanke, Faith
Illinois Geological Survey

Stewart, Tom
Northern Illinois University

Stout, Glemn
University of Illincis
Stuebe, Clarence
Peoria Casting Club

Tanton, Bill
Cazenovia, Illinois

Taylor, John
IVFC

Taylor, Orin
SWCD

Tellor, Carl
Izazk Walton League

Terstriep, Mike
Illinois State Water Survey

Thornberry, Bob
Illinois Department of Conservation

Tichacek, Gregd
Illinois Department of Conservation

Toler, Larry
US Geological Survey

Truitt, Barbara

Iliinois River Valley Association
Twait, Rick

Iilinois State Water Survey

Unsicker, James
Tazewell Board

Urish, Joe
Western Illinois University

Vogt, Linda
Illincis Department of Energy

Vonnahme, Don

Illinois Department of Transportation
Wadzinski, Lester

Rock Island, Illinois

Wagner, Doug
Illinois Department of Energy




Walker, Robert
University of Illinois

Webbs, Norman
Rockford, Illinois

Weers, Robert
Woodford County Zoning

Weilbacher, Ed
USDA Soil Conservation

Westfall, Dick
Illinois Department of Conservation

Wetmore, French
I1linois Division of Water Resocurces

Wheeler, Dave
Peoria Park District

White, Beth
Open Lards Project

White, Bill
Illinois Department of Conservation

Wodzinski, Lester
Bettendorf, Iowa

Wolf, Norm
Illinois Department of Transportaticn

Wozniak, Julia
Cammorealth Edison

Yurdin, Bruce
Iliinois Environmental Protection Agency

Zerwer, Ray
LNHS Volunteer






