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OPENING COMMENTS

Robert W. Frazee, Cooperative Extension Service

University of Illinois Coopomtive Extension Service, Region 4 Office
P.O. Box 118, Peoria, IL 61650

It is my pleasure to welcome you to the second Conference on the Management of the Illinois River
System: the 1990s and Beyond. We hope this conference will be informative, educational, and
enjoyable for you. It will provide you with the opportunity to broaden your knowledge on what's
happening throughout the entire Illinois River System from Gmfton to Chicago. The program format
will feature panel discussions from representatives of federal and state agencies, our state legislators, and
local citizen action councils. This evening we will break away from the conference setting to enjoy the
pleasure of a dinner cruise aboard our famous paddle wheeler, the Spirit of Peoria. This evening's
dinner cruise will provide an excellent opportunity for each of us to be able to visit informa//y with
speakers, special guests, legislators, and other conference participants to share our knowledge and
experiences as they relate to the Illinois River.

The Illinois River is an important focal point for our state, as it provides numerous public benefits for
the farmer, industry, and society as a whole. Part of the third largest system in the world, the Illinois
River drains nearly 18.5 million acres in three states. The basin occupies 44 percent of the land area of
Illinois and includes over 95 percent of Illinois' urban areas.

The ///ino/s River Watershed has been the focus of public concern and countless research studies for
decades. Until recent years, it has seemed that everyone was looking at the Illinois River through
tunnel-vision glasses by only seeing what the Illinois River could provide for a specific interest group or
agency.

However, in April 1987, approximately 200 people came together here in Peoria for the first conference

on the Management of the Illinois River System, which was convened by Governor James Thompson.
At that conference, the participants discussed problems of the Illinois River System, indicated priorities,
and identified ways to manage a solution. They promoted formation of a post-conference advocacy
comm/ttee to set goais and objectives, determine a time frame for action, and attempt to estimate costs.

A great deal of progress has taken place throughout the Illinois River Watershed since the first

conference. That is what the next two days are all about. This second conference will provide an open
public forum for discussion of program thrusts, actions, and solutions since the first conference and
promote continuing public awareness and action.



An importantpartnershiphasevolvedsincethe first conference which is greatly enhancing the positive
efforts of all of our agencies and organizations. The four key elements in this partnership include grass
roots citizen action initiatives, our legislators, state agencies, and federal agencies. Our conference
agenda for the next two days will feature program updates and future thrusts from each of these four

key players.

Before we get into the program, I would like to direct your attention to the program booklet on page 8.
Listed there are 6 agencies and organizations which have played a primary role in organizing this
conference. They include the Association of Illinois Soil and Water Conservation Districts; the
Heartland Water Resources Council of Central Illinois; Illinois Department og Energy and Natural

Resources; the Illinois River Coalition/Father Marquette Compact; the Illinois Section of the American
Water Resources Association; and the Illinois State Water Plan Task Force. Please join me in thanking
these groups for their commitment to holding this conference.

Almost one year's worth of planning has gone into organizing this conference_ The real nuts and bolts
of developing the program and making necessary arrangements fell onto the shoulders of the Planning
Committee, which is listed on page 7. I would like to recognize these individuals because, without their
dedication and work, this conference would not have been held.

John Olson Asst_ation of Illinois Soft and Water
Conservation Districts;

Hemy Holling, Heartland Water Resources Council of
Marilyn Leyland, Central Illinois
and Bonnie Noble

Richard Nichols Illinois Department of Agriculture

Jan Arbise and Illinois Department of Conservation
William P. White

Linda Vogt Illinois Department of Energy and
Environmental Affairs

Gary R. Clark Illinois Department of Transportation,
Division of Water Resources

Richard Mollahan and Illinois Environmental Protection Agency
Scott Ristau

Nani Bhowmik,

Richard O. Somonin, Illinois State Water Survey
and Kris Singh

Glenn Stout University of Illinois Water Resources Ceuter

Bob Frazee University of Illinois Cooperative Extension
Service

Please join me in showing our appreciation to this excellent committee.



This conference brings together many diverse interests which are all concerned about one thing--the
long-term management of this important natural resource, the Illinois River. We are very pleased that
over 40 different agencies and organizations signed on as co-sponsors to lend their support to this
conference. These are listed on page 8 of the program booklet.

On behalf of the Planning Committee, we are very pleased to see the interest and enthusiasm for the
Illinois River being generated by your attendance and participation here today. We thank you for
coming, and hope that you have an enjoyable conference. At this time, before proceeding with our
morning program, we will be formally welcomed by Mayor Jim Maloof of Peoria and Mr. James
Christopher, Chairman of the Peoria County Board.



VCELCO_

James Maloof, Mayor
City of Peoria

Bob Frazee, Officials, and Friends:

On behalf of our entire community, I want to welcome you to the "Second Conference on the
Management of the Illinois River System: The 1990s and Beyond7

The Illinois River and the Peoria Lakes make downstate Illinois and our central Illinois area

one of the truly beautiful areas in the midwest. As we assemble today knowing that this
tremendous natural resource, the Peoria Lakes, has a life expectancy of only ten to fifteen years,
it is frightening to think that this is possible and yet it is. Throughout the years, a tremendous
effort has gone into the solution for this problem, but those efforts were not as unified as they
are today under the Heartland Water Resources Council. Your presence at the first conference
two years ago and getting Governor Jim Thompson to see the problem first hand has focused a
whole new attention on this matter.

As public officials or interested groups, it is our responsibility to make certain that every
possible means be organized into one massive solid effort to save these lakes. I realize that

each of us have many other projects that also need our attention, but when we analyze the
effects that this has on people, homes, business, farms, recreation, education, and any lifestyle
we can mention within a large radius of central Illinois, we would be failing in our duties if this
were not our highest priority.

AS we look to the 1990s and beyond, the one legacy we can leave to our children and our

children's children, is to ensure this body of water be saved and left for them to enjoy and
prosper with. I challenge each of you as I challenge myself, that a partnership of federal, state,
and local agencies coupled with those organizations who are equally involved, to work together
in this effort. Either lead, follow, or get out of the way.

I hope and pray that in the next two days, you combine your talents and resources into making
this one of the most important successful ventures in our lifetime.

Thanks to the Committee. Thank you and God bless.



WELCOMETO RIVERCONFERENCE

James E. Christopher, Chairman
Peoria County Board, Peoria, Illinois

Good Morning.

On behalf of Peoria County--welcome to the second conference on _Management of the Illinois
River System." The first conference was held in April of 1987 and served to stimulate interest
and action to save the Illinois River, and more specifically the Peoria Lakes, from becoming
mud fiats, which they certainly will become ff we don't do something. What a legacy to leave
our children, two big wide mud flats where beautiful lakes had bee_L

The COE has been working on the river for years to insure navigation so in one sense this is
where we start. We will hear more about their plans for the future, including artificial islands,
later in the program. There were islands in upper Peoria Lake years ago.

The Soil and Water Conservation Districts have been working with the farming community for
years to reduce both field and stream bank erosion and hold the soil on the farm where it will
do the most good. This will also keep it out of the Illinois River thereby reducing the rate of
siltation, the primary probiem that we face today. In the end, it will be the action of the SCS

supported by all of us, regardless of where we live, that will be the key. It does no good to
"clean up the river* if it is just going to silt in again.

The Peoria County Board recognizes the importance of our river and the urgent nature of our

problem. The difficulty has been that we really haven't known what to do. We support the
SWCD and Heartland Water Resources Council, but this is really not enough to get the job
done. It is our hope, that through conferences such as this one, potential actions can be
outlined and focused on the river. The Illinois Department of Agriculture has a proposal to
reduce erosion, which we whole heartedly support. What else should we as the government of
Peoria County be doing?

I sincerely hope that when this conference is over each of us can go away with a resolve to do
some s_oeeific thing to help.

Thank you for joining us in this conference.



PROGRESS IN THE ILLINOIS RIVER WATERSHED SINCE THE FIRST

ILLINOIS RIVER CONFERENCE

Donald R. Vonnahme, Director

Illinois Division of Water Resources

2300 South Dirksen Parkway, Springfield IL 62764

At the request of Governor Thompson the Illinois State Water Plan Task Force reviewed the

proceedings of the April 1-3, 1987 Illinois River Conference and developed a recommended action plan

for State agency response. This action plan reviewed sixteen river related issues and prepared

recommendations which were presented at a public meeting on October 5, 1987 at Illinois Central

College. The sixteen issues include sedimentation; erosion control; flooding, water quality;, aquatic

habitat, wildlife and natural areas; Lake Michigan diversion; recreation; navigation; water supply;, waste

disposal; hydropower, agriculture; urban stormwater management; commercial fishing and muaseling;

archaeology and historical sites; and economic development.

State agencies are now working towards the implementation of the recommendations specified in the

action plan. The State Water Plan Task Force has been monitoring the progress of
implementation. Although shortages in significant new revenue sources has hindered the

implementation of many of the recommended action items, significant progress has been made in a

number of important areas. In addition the State Water Plan Task force and its member agencies are

continuing to evaluate the overall Action Plan and identify areas where new initiatives or revised

recommendations are now appropriate. It is quite apparent that since the first conference in April of

1987 there has been a renewed interest by State and Federal agencies in issues and programs

concerning large river basins. This renewed interest will help agencies respond better to the water

resources management issues of the Illinois River Basin well into the future.

FIRST CONFERENCE ISSUES AND PRIORITIES

The first conference on the Illinois River raised a large number of issues facing the management of the

Illinois River system. It was clear to the participants of this conference that the basin should be

examined as a total system. All participants recognized that soil erosion and siltation from land use

practices threatened the Illinois River, its backwater lakes and associated biota. Additionally, flooding

thought to be brought on by increased siltation and subsequent loss of storage in the rivers and

backwater lakes was considered by many participants to be a problem and a number of participants

indicated that there was a great lack of awareness concerning the impact of siltation on the overall

basin. Some concerns were also expressed about the diversion of water from Lake Michigan and the

effect that increased flow would have on downstream flooding and destruction of forested habitat along

the river. Also, participants of the first conference identified a number of secondary problems which

were: 1) that lack of a comprehensive management plan for the Illinois River system 2) the lack of

coordination 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 Illinois river watershed, and 5) a

general feeling of apathy about the Illinois river basin from state officials and the general public.
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In general many partidpants felt the issues discussed at this first conference were of such a magnitude
that they needed immediate attention and should be attacked simultaneously. Many interest groups
felt that the system had deteriorated to a state that it would be imposm'ble to focus on only one problem

at a time. Therefore it was generally concluded at this conference that: 1) a State of Illinois program
to oversee the entire Illinois River watershed be formed, 2) long-term changes in agricultural practices
receive attention, and :3) focus media attention on the history, economic importance, and recreational
uses of the river.

Other areas identified as needing attention included the development of demonstration projects on the
river and its tributaries as a means of controlling sedimentation. Se_.ondary suggestions on resolving
problems included: 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 promotion oftbe French heritage
associated with the river, and 4) establishing an Illinois river natural resources committee. In general
most participants felt that the conference focused local and state attention on a system that will need to

be managed from now on in order to maintain its productivity. The conference also helped to identify

those individuals and agencies that have the expertise to help direct the salvaging of a very important
natural resource.

STATE AGENCY RESPONSE TO THE FIRST CONFERENCE

During this first Illinois River Conference it was announced that Governor Thompson had requested
that the State Water Plan Task Force review the proceedings of this conference and prepare a
recommended action plan by September 1987. In June of 1987 nine State agencies met to prepare this
action plan. This interagency workgroup identified sixteen issues which addressed the problems and
concerns raised at the first conference.

ACTION PLAN ISSUES

1) Sedimentation

2)ErosionControl

3) Flooding
4) Water Quality

5) Aquatic Habitat, Forestry, Wildlife
and Natural Areas

6) Illinois' Lake Michigan Diversion
7) Recreation
8) CommercialNavigation

9)DrinkingWater Supply

10) Wastewater Disposal

11) Hydropower
12)Agriculture

13)Urban StormwatcrManagement

14)CommercialFishandMusselResources

15) Archaeological, Historical and

Paleobiological Resources
16) Economic Development



The State Water Plan Task Force work group assigned to develop the action plan prepared a 200 page

report which took a critical look at the State's programs and interests in these issues and generated 104

reeommendatioes for further action. These recommendations also included cost estimates for the

increased revenues required to fully implement these recommendations. Fall implementation of the

cost estimates contained in the action plan report would have required $46 million of new revenues in

fiscal year 1989 and $38 million in fiscal year 1990. Long term implementation of the action plan was

identified as requiting an average annual expenditure of $30 million.

ACTION PIAN FISCAL IMPLEMENTATION

ISSUE COST OF IMPLEMENTATION

Recommended/(Ftmded)

Fiscal Yesr 1989 Fiscal Year 1990

1) Sedimentation $ 1,335,0001($280,000) $1,050,0001($275,000)

2) Erosion Controt $18,785,0001($3,000,
000) $15,855,000/($5,184,000)

3) Flooding $ 2,275,0001($200,000) $ 2,275,0001($510,000)

4) Water Ouatity $ 350,000/($200,000) $ 350,000/($ 0 )

5) Aquatic Habitat, $14,760,0001($2,349,000) $14,/+00,000/($3,026,000)
Forostry, WiLdLife
and Naturat Areas

6) Lake gichigon NO cost estimates $ 100,0001($ 0 )
Diversion

l) Recreation $ 7,000,0001($6,821,300) $ 2,250,0001($4,717,900)

8) Commercial Navigation NO cost estimates

9) Drinking Water SuppLy No cost estimates

10) Waste_ster Disposat No cost estimates

11) Ilydrof_ower No cost estimates

12) Agricutture $ 100,000/($ 0 ) $ 100,000/($ 0 )

13) Urban Stormwater NO cost estimates
Ranagement

14) CommerciaL Fish $ 200,0001($ 0 ) $ 200,0001($5,500)
and gusset Resources

15) Archaeotogicot, $ 1,205,0001($ 0 ) $ 1,190,000/($ 0 )
HistoricaL and
Pateobiotogicst Resources

16) Economic DeveLopment No cost estimates

TOTALS $46,010,0001($12,850,300) $37,775,0001($19,210,900)
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AREAS OF PROGRESS SINCE THE FIRST CONFERENCE

A quick comparison of the presentations of the first conference to the those of the second conference

dearly indicate a significant change in the attitudes and responses of local, state, and federal agencies

to the problems and issues concerning the Illinois River Basim The presentations by such agencies as

the Division of Water Resources, Department of Conservation, Department of Energy and Natural

Resources, Department of Agriculture, Soil Conservation Service, U.S. Environmental Protection

Agency, U.S. Army Corps of Engineers should provide a clear indication that these agencies have a

renewed interest in the issues and problems affecting large rivers and their watersheds. Research and

planning efforts of the last two decades have generally stressed the need to understand the problems

and mechanisms of small streams, small watersheds, non point sources of pollution, and urban runoff.

The importance of these areas of research cannot be denied but the high level of emphasis to this

research has in a sense generated a "small streams mentality" among those in the water resources

community. Fortunately activities such as the first conference on the Illinois River Basin and the

development of the Upper Miss'tsslppi River Basin Master Plan have helped to refocus the interests

and priorities of water resource professionals and the general public to resource management issues

and problems of large rivers and their watersheds. The following paragraphs descm'be a number of
activities which have been initiated since the first conference and are an indication of the renewed

interests of state, federal and local agencies in large river basin issues and problems.

Waterway Modeling - An understanding of the potential impacts of many of the activities of both man

and nature along the Illinois Waterway suffers from the lack of a fully developed computerized

hydrologic simulation model. The DENR State Water Survey under a project funded by the Water

Reclamation District of Greater Chicago is now developing river flow simulation model which will

provide an improved understanding of the low and high flows, low and high stages, and variability in

water quality in the Illinois waterway with and without the future beneficial impacts of TARP. The

results of this study will not only help in understanding the full range of benefits due to occur through

implementation of TARP Phase II but also will be very useful in designing more efficient remedial

structures and in future water resources planning efforts along the Illinois Waterway.

Further studies by the DENR State Water Survey were undertaken in 1988 to develop the detailed

hydranlie modeling required to evaluate the potential placement of artificial islands in the Peoria

La_es. These studies generated the first two dimensional models of the flow patterns, sediment

transport and sediment deposition and erosion within the Peoria Lakes. These two dimensional

models were eventually prepared for transfer to the Cray Super Computer at the University of nlinois

under a project funded by the Illinois Division of Water Resources.

Backwater Lakes Management - The Illinois River Action Plan prepared by the lllinois State Water

Plan Task Force placed a strong emphasis on the need to address the problems of backwater lakes

degradation. Most of the problems with backwater lakes along the Illinois River concern excessive

sedimentation. The Upper Miss'_ssippi River System Environmental Management Program (UMRS-

EMP) authorized under Public Law 99-662 in 1_986addresses these problems of degradation through

various habitat improvement projects. These projects may employ such management techniques as

selective dredging, selective dike or levee construction, building of islands to create habitat, opening of

dosed channels to maintain water flow to backwaters, and developing special aeration and other water

quality control systems. Backwater lakes management projects now under consideration along the

lllinffts River include Banner Marsh, Stump Lake, Swan Lake, Chautauqua Lake and Peoria Lake. The

planning, design, construction, and moff_toring process of these projects will add significantly to our

understanding of how to better manage and rehabilitate our backwater lakes resources.
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The PeoriaLake projectisnow underdesignby theCorpsofEngineers.The Corpsisdetailinga

proposedartificialislandprojectand otherhabitatimprovementprojects.Thisartificialislandproject

received its first significant public review and consideration at the first nlinois River conference.

Data Collection - A number of significant resource data collection efforts have been undertaken since
1987.

The DENR State Water Survey report on its Peoria Lake Sediment Investigation recognized the need

for updated hydrographic surveys of the bed of Peoria Lake. Public comments received during a

hearing on the Illinois River Action Plan also strongly recommended that new bed prone surveys of
the Peoria Lakes be conducted since the most recent surveys were not comprehensive and were over

ten years old. Due to these concerns the U.S. Army Corps of Engineers conducted a comprehensive

hydrographic survey of the Peoria Lakes during the summers of 1988 and 1989.

The Illinois Department of Energy and Natural Resources has also initiated in 1988 a two and one half

year - $100,000 study to monitor the sediment sources of the Peoria Lakes.

In addition, the Water Reclamation District of Greater Chicago has undertaken a comprehensive three

year water quality sampling and evaluation program of the Chicago Waterway system, Lower Des
Haines and the upper Illinois River system down to and including the Peoria navigation pooL This

extensive data collection effort is estimated to eventually require an expenditure of two to three million
dollars. The eontn'bution of this data collection effort will be of great benefit to the much needed

development of more flexible water quality models that can be used to predict future water quality in

the upper Illinois River basin under more exacting and encompassing future scenarios.

Stream Channel Erosion Controls - Streambed and bank erosion is now becoming recognized as a

major contributor to the sedimentation problems being experienced in the Illinois River watershed.

The Illinois Department of Conservation, the Illinois State Water Survey, and the Illinois River Soil
Conselvafion Task Force now have aggressive ongoing programs to address the issues and problems

particular to streambed and bank erosion. Under this overall program, projects have been initiated in

the Partridge Creek, Richland Creek, Court Creek, and Crow Creek watersheds within the lllinois
River Basin.

Nans_a-uc_ral Flood Controls Projects - Since the mid 1980's the Division of Water Resources has

maintained a succes_fl nonstructural flood hazard mitigation program in the Illinois River basin. The
first conference on the Illinois River identLfied flooding as one of the more significant problems along
the Illinois River and its tributaries. The Division of Water Resources, in recognition that most

malnstem flood control projects have already been constructed, has now directed its attention and

funding to a cooperative program with both local and Federal agencies to develop community specific

nonstructural flood mitigation plans. These plans are often implemented by multiple agencies and
contain a variety of flood damage mitigation measures such as flood fighting plans; flood proo_ng,

elevating, or relocating flood prone structures; the public acquisition of flood prone structures and the
conversion of flood prone parcels into community parks and open areas. Projects under this program

have been completed for Grafton, Kampsvillc, and the Rome area of unincorporated Peoria County.
Additional efforts under this program will include further areas of unincorporated Peoria County and

Peoria/Peoria Heights followed by the areas of Spring Bay and Chillicothe. The Division is presently
committed to a long term program to continue the planning, implementation and funding of

nonstructural flood control projects.

12



Recreation - The lllinois Department of Conservation has expended substantial funds in improving

the recreational resonsees within the Illinois River Basin. Major capital improvements have been

undertaken at the Starved Rock State Park near La Salle/Pera and at the Pere Marquette State Park

near Grafton. A recent national conference of water resource administrators which was held in St.

Louis spent an enjoyable evening of dining and entertainment at the Pere Marquette State Park Lodge.

These efforts by the Department of Conservation vail contribute immensely to the enjoyment and

appreciation of the Illinois River Basin and its resources by the general public.

AREAS REQUIRING ADDITIONAL ATTENTION

Erosion Control Programs - A recent special study by the Illinois Department of Agriealmre entitled

"A Proposal for Addressing Erosion and Sedimentation Problems in the Peoria Lakes Area of the

Illinois River" states that a great deal of progress had been accomplished in the Peoria Lakes River

Basin in the past 3-5 years, with respect to implementing erosion and sediment control measures.

Mention was made to the federal Farm Bill with the conservation compliance requirements and

Conservation reserve Program, Agricultural Conservation Program cost-share funds available for

Conservation Service, state cost-share moneys through Build Illinois for constructing erosion control

practices, and State and local stream bank and gully erosion control efforts have together contn'bnted

to reducing the erosion and sedimentation of Peoria Lake. This report went on to conclude that

considerable work remains to be accomplished in the Peoria Lakes watershed. The report identified

five year - $4,410,000 effort, which would require new funding, to address stream bank stabilization

needs and soil conservation practices in this watershed.

The Illinois River Action Plan identified that over $10 million a year would be required statewide in

order to assure that appropriate practices could be implemented within the lllinois River Basin to

reach the State's goal of reducing soil erosion to tolerable limits by the year 21X_ ('T by 2000").

Aquatic Habitat, Forestry, Wildlife and Natural Areas - The Illinois River Action Plan reeoguized

the need to restore State funding for the Wildlife Habitat Acquisition and Natural Areas Acquisition

programs which were originally planned for funding at a total cost of $32..5 million. These programs

still represent a major need in the Illinois River basin and are not yet funded at an adequate level.

Stream Channel Modification Controls - Although a number of new efforts have been undertaken in

this area since the first conference by the Illinois Department of Conservation, DF-2q'R-State Water

Survey, and the Illinois River Soil Conservation Task Force, substantial work is still required to

implement improved management and regulatory practices to protect the stream resources within the

Illinois River Basin. Efforts are needed for additional State and local regulatory controls for stream
channel modification projects. For example sediment and erosion control ordinances for new

construction should be implemented by municipalities and counties along the Illinois River. In addition

streamside vegetative buffers need to incorporated into all new and existing developments in both rural

and urban areas. These recommendations were all included in the Illinois River Action Plan in 1987

yet little progress has been made towards their implementation.

Archaeological and Historical Resource Programs - The Illinois River Action Plan identified eight

new initiatives needed to address the identification and protection of the archaeological and historical

resources of the Illinois River Basin. The funding needs for these initiatives have not been met. The

Illinois State Museum with the help of volunteers has recently surveyed the shoreline between Pekin

and Beardstown and identified over/30 prehistoric sites (some eligible for nomination to the National
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RegisterofHistoric Places) many of which were found eroding out of the shoreline. These sites need
further identification and protection in the next few years or they will become a resource lost forever.

Backwater Lakes Management Plans - The Upper Mississippi River Environmental Management

Program (EMP) will contribute substantially to the States understanding of the measures necessary for

the improved management and protection of the backwater lakes resources of the Illinois River Basin.

The lessons learned from the EMP program will need to applied basin-wlde to the improved protection

and management of these backwater lakes and wetland resources of the Illinois Rivet Basin. The

Illinois River Action Plan identified numerous new initiatives to address the growing problems of

backwater lakes deterioration along the Illinois River. These initiatives have not yet received adequate

attention or funding.

Peoria Lakes Management Program - Numerous studies have been completed and are still underway

to help better identify the problems and possible solutions to the problems of the Peoria Lakes. The
Illinois River Action Plan strongly recommended that these studies and poss_le solutions be evaluated

in consideration of feasibility, public acceptance, and true benefits and costs. This evaluation would be

directed towards the identification of a comprehensive management program for the Peoria Lakes

area. This program would realistically identify the costs and responsibilities (local, state, and federal)

of implementing the various projects and programs needed to manage the uses and problems of the

Peoria Lakes. This major recommendation of the Illinois River Action Plan has not yet been funded or
initiated.
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ILLINOIS DEPARTMENT OF CONSERVATIONS
CHANGING ROLE IN _ ILLINOIS RIVER BASIN

John W. Comerio, Illinois Department of Conservation
524 South Second Street, Springfield, IL 62701-1787

I appreciate the opportunity to be part of tiffs conference. Since the last Illinois River Basin
conference, held in April of 1987, much has been accomplished along the Illinois River and

within its basin. The Illinois Department of Conservation has played a significant role in these
accomplishments.

This morning, I would like to briefly highlight some of the things the Department is doing
which reflects the Department's changing role in the Basin. Finally, I would like to identify
what we see as needed action for the future.

Thanks to the $80 million Park and Conservation Fund program, created by the Illinois General

Assembly in 1984, the Department was afforded the opportunity to upgrade and expand facilities
especially historic lodges at Starved Rock and Pere Marquette State Parks.

Pere Marquette Lodge in Pere Marquette State Park, at the confluence of the Illinois and

Mississippi Rivers, underwent a $10.5 million renovation and expansion and was reopened last
Fall. The lodge now features 50 lodge rooms, 22 cabins, a full-service restaurant, meeting space,

a lounge, an indoor pool, tennis courts, and other facilities. The park now serves as a major
tourism attraction in the region, and the nearby community of Grafton is already experiencing
an economic revitalization.

Starved Rock, reopened this past Spring, now has 72 lodge rooms, 22 cabins, an expanded
restaurant, meeting space, a lounge, an indoor pool, tennis courts, and other amenities. Like

Pere Marquette, Starved Rock is now seen as a tourism "magnet" that will bring people into the
Illinois River Valley.

If you haven't visited these two parks, I urge you to see the dramatic change that has taken
place. They demonstrate that careful State investments in tourist facilities--tourism
infrastructure--can foster economic development.

This is a new role for the Department. Traditionally, we have been viewed as a natural

resource conservation and recreation provision agency, with little impact on the state's economy.
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However,our relationshipto Illinois'tourismindnstv/andthestate'squality-of-lifeis becoming
moreobvious.

TheGeneralAssemblycontinuesto recognize this fact. Last Spring, they passed an even more

ambitions tourism development program. Dubbed _Park and Conservation II,_ this $120 million
program will continue the upgrading and expansion of tourism facilities at Department sites,
including additional major projects for Starved Rock and Pere Marquette.

PC II includes expansion of overnight accommodations at Department sites with several possible
new public-private joint ventures ff economically warranted, development of visitor centers and
visitor information facilities, development of swimming pools and beaches, campground
expansion and the addition of shower buildings, development of day use facilities and trails, and
basic infi-astructure improvements. With PC II, over two dozen Department sites, including Pere
Marquette and Starved Rock, will become true destination parks.

The Department has also made some internal changes to strengthen its economic development
role. We have formed an Office of Resource Marketing and Education to better promote
Conservation sites, facilities, and programs. Perhaps some of you have seen some of our new
television commercials or our new lodge magazine.

We are excited about this change in our mission. Tourism is one of the state's fastest growing
industries and a vital part of Illinois' economic development and we take our role in this effort
serionsly. We also view this new mission as a way to strengthen our traditional mission of
natural resource conservation. If the state's natural resources are not protected and wisely
managed, then recreation opportunities, tourism, and, ultimately, Illinois' quality-of-life will
suffer.

Since the last conference here in Peoria, the Department has made an increased financial and
staffing commitment to more fully participate in the federal Environmental Management
Program for the Upper Mississippi River basin. Bill Donets, our EMP Coordinator, will discuss
the EMP Program later this afternoon.

EMP includes several projects along the Illinois River such as the Peoria Lake _Island" Project.
The Island Project is of interest to us for two reasons. First, it will test an innovative

technology to address the Lake's serioussedimentation problem. Secondly, it will improve
fishing opportunities at the Department's Woodford County Conservation Area.

Within the next seven years, the State of Illinois will receive $28.5 million in federal funds to

complement $3.2 million in State funds for Mississippi and Illinois River habitat improvement
projects through EMP. The first construction contract, for a project at Anduiusia Slough on
the Mississippi River, has just been awarded.

One of the most interesting aspects of EMP is that even though it is billed as a habitat
development program, it has multiple benefits--habitat, recreation, water quality, and flood
control. This aspect is becoming increasingly important as single purpose federal funds
diminish.

Since the last conference, the Department has increased its participation in federal and

Departmental programs to better manage the Illinois River Basin's watershed. A federal
program of much interest to us is the Conservation Reserve Program. To date, Illinois has
enrolled over 546,000 acres in "CRP ", with 16,000 acres planted in trees. Our Divisions of
Forestiy and Wildlife have been instrumental in signing up this acreage. Much of the CRP land

will provide important habitat and timber for the state as well as control erosion.
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A programof which we are particularly proud is the Department's Watershed Planning Program
which is at the forefront of developing new, environmentally sensitive stream management
tecimiques. The Program includes on-going research/demonstration projects at Court Creek and
Crow Creek (West) in the Illinois River Basin.

These projects are testing non-traditional streambank erosion control techniques such as tree
revetments, dormant cuttings, and biotechnical approaches. One of the most significant findings
so far is that these stream management techniques often work better and cost less than
traditional methods such as channelization. Therefore, habitat improvement can go hand-in-
hand with stream channel maintenance.

In addition to these accomplishments, last Spring's session of the Illinois General Assembly

produced some significant new legislation. House Bill 2780, passed by the legislature and signed
by the Governor, recognizes the many values of Illinois" wetlands and mandates State agencies
to protect wetlands through a "no net loss" policy. Wetland protection will improve flood
control and water quality, two of the more persistent problems in the Illinois River Basin.

Funding was provided to expand "Kids for Conservation,' a statewide conservation education
program for pre-school and primary and secondary age children, which now has over 40,000
members. A more environmentally aware public is crucial to solving the persistent and
pervasive resource problems in the state.

Senate Bill 787, passed by the General Assembly and signed by the Governor at ceremonies at
Pere Marquette, will fund a bicycle trail acquisition and development program. One of the first
projects under this program will be extension of the Sam Vadalabene bike trail along the
Mississippi River through Grafton to Pere Marquette.

At the federal level, several new initiatives show promise for improved protection for Illinois'
natural resources. Discussions on the 1990 federal farm bill include strengthening the
conservation provisions of the 1985 Food Security Act such as Swampbnster and Conservation
Compliance. Others, however, may want to weaken these important provisions. Please work
with your Congressional representatives to maintain their awareness of the importance of these

' conservation provisions.

Senate Bill 804 would help implement the North American Waterfowl Management Plan by
providing funding for wetland protection and restoration.

While these accomplishments, new programs, and new legislation are significant, much remains
to be done. The Illinois River Basin's natural resources are still suffering. Watershed land use
is still reducing wildlife habitat and causing erosion. Too many highly erodible fields are in

cultivation. Too many fencerows and woodlots are being cleared. Too many streams are being
straightened and cleared.

The Basin's recreational opportunities still need attention. Too often sites are acquired antl
facilities are developed, but funding is not available to operate them.

These challenges can not be tackled by the State alone. They will require a partnership between
all levels of government and the private sector. I am pleased to see that many of the strategies
for the Illinois River Basin to be discussed at this Conference reflect this partnership approach.
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These problems will also require innovative, but realistic solutions. The island project and the
new streambank management techniques represent some of these innovative solutions.

On a larger scale, we must consider alternative futures for Peoria Lake and the Illinois River
Basin. We must carefully consider the effort and investment required to achieve these
alternative futures. We must identify which alternatives are realistic in terms of their benefits
when costs are considered. We mast agree on which alternatives can achieve the most support
in the General Assembly, county board, cities. A benefit-cost analysis of alternative futures may
lead to the conclusion that we can not completely return the River to its past condition. We
must be willing to agree on an achievable future.

We must also work to develop the consensus, both local and statewide, to work toward this
achievable future. To do what is necessary to preserve Peoria Lake and the Illinois River as a
viable natural, economic, and recreation resource will require the efforts of all of us working
toward a single, shared goal.

We are excited about working with all of you to achieve a Peoria Lake and Illinois River that
this and future generations can be proud of. I hope that this conference is part of this process
of developing a vision of the future and a consensus to work toward that vision. We applaud
the efforts of the Heartland Water Resources Council and the many other organizations and
agencies dedicated to this goaL

Thank you.
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WATER QUALITY IMPACTS OF ILLINOIS RIVER COMMERCIAL NAVIGATION

Thomas A. Butts, Illinois State Water Survey

Dana B. Shackleford, Illinois State Water Survey

Illinois State Water Survey, Water Quality Section

P. O. Box 697, Peoria, IL 61652

ABSTRACT

The Illinois Waterway is subjected to heavy commerical barge

traffic. The opportunity to study the possible effects this traffic has

on water quality was presented during two months of the summer of 1987

when the U.S. Army Corps of Engineers shut down operations at the Peoria

and LaGrange dams for lock repairs. Physical, chemical, and biological

data were collected prior to the shutdowns, during the shutdown, and

after reopening during 1987 and during the summer of 1988. The data was

rigorously analyzed using mathematical statistical procedures. The

results revealed that, in general, barge traffic does not appear to

affect long term water quality.

INTRODUCTION

The Illinois Waterway is one of the nation's most heavily used

inland waterways in terms of commercial barge traffic. It has been at

the top or near the top relative to water borne commercial tonnage for

many years. The waterway has been physically reconstructed and altered

for decades to facilitate commercial barge traffic and associated

interests. Overall this has been detrimental to other interests,

especially those related to aquatic and riparian ecology and water

quality.

The rapid increase in both commercial and recreational river

traffic has prompted the Corps of Engineers to initiate studies on the

Mississippi and Illinois Rivers to determine means of relieving lockage

delay times. Studies relative to traffic patterns and navigation habits

will begin in November on the Mississippi and in March on the Illinois.

Over the years assumptions have been made by some scientists, as well as

by some casual observers, that the heavy barge and tow traffic creates

water quality problems or at least affects long-term water quality

conditions.
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An opportunity occurred during the summerof 1987 to study the
possible effects of commercial traffic on Illinois River water quality.
The Peoria an LaGrange dams were closed to lockage from July 13 to
September 5, 1987, for rehabilitation of the lock chambers. This

situation reduced co_ercial navigation to an insignificant level in a

151-mile reach of the Illinois River from below Beardstown to Starved

Rock. A study was designed by the Water Survey and funded by the

Department of Energy and Natural Resources to determine if changes in

water quality could be detected in this reach of the river during the

dam closings. The study was designed to cover a two-year period. The

first year included intensive sampling one month before the closing,

during the closing, and one month after the closing. Heavier than

normal traffic was expected during the preclosing and postclosing

periods. Sampling was conducted during similar 1988 periods, when

normal river traffic conditions were expected. Physical, chemical, and

biological parameters were examined.

METHODOLOGY

The study was designed to try to scientifically identify and

quantify the effects of com_aercial barge traffic on Illinois River

water quality. Specific questions that were addressed are:

Does barge traffic contribute to the substandard dissolved

oxygen levels routinely observed?

What effect does barge traffic have on biological

activities such as algae and benthic macroinvertehrate

growths?

Can ways be found to mitigate undesirable effects of future

increased commercial traffic which may he fostered by

future structural alterations along the waterway?

Study Plan

A sampling plan was developed whereby the data generated would be

in a form and disposition readily amendable to statistical analysis and

testing. This plan is shown schematically as figure I.

The water quality parameters and their sampling frequencies are

presented in table I.

The original study plan had to be modified because of the

occurrence of an adverse natural phenomenon, which in turn affected the

approach required for the data analysis. Between the evening of August

13 and noon on August 16, 1987, the Chicago area officially received
12.84 inches of rain. The runoff from these storms created near-flood

conditions throughout the study area from mid-August through the first

week of September, encompassing the last half of the dam-closing period

(figure 2). Consequently, the close-down period had to be bracketed

into low- and high-flow conditions for data analysis. To confuse the
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June I Mid July Mid Se_t. Mid Oct.

corn_are _ _ cos _are

Pre closin_ Closing Post closin_

1987 Sed/ I Sed/ I
Benthos Benthos

compare compare compare--

1988 Sed/ Sed/

Benthos Benthos

Figure I. Schematic of study plan.

Table I. Water quality paramters and their sampling frequencies.

Sampling Freouencv

Type Analyses Per Week 2 per

Parameter Phv. Chem. Bio. Field Lab i 2 2-3 Summer

Dissolved Oxygen X X X

Temperature X X X

Secchi Disk X X X

Turbidity X X X

Suspended Solids X X X

pH X X X

Alkalinity X X X

Hardness X X X

Ortho Phosphate X X X
Dissolved Ammonia X X X

Algae Counts X X X

Benthos X X X

situation even more, a severe drought hit the lllinois River basin

during 1988, causing persistent low-flow and extreme warm-water

conditions during the study period, June I through October 4 (figure 2).

Dissolved oxygen (DO) and temperature readings were taken at the

surface, 3-foot depth, middepth, and bottom at verticals in the

centerline of the channel at 29 locations in the LaGrange pool and 28

locations in the Peoria pool. Other chemical, physical, and biological

parameters were sampled or measured at I0 of the locations in each pool.

Algae samples and laboratory water quality samples were collected at 3-

foot depths. All barge traffic movement was recorded as to location,

direction, name of tow, and number of barges in tow.
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Figure 2. Flow conditions at Peoria during sampling periods.

Data Reduction

Mathematical statistical testing was used as the primary tool for

developing criteria for passing judgment as to whether commercial barge

traffic has any lasting effect on water quality. The variance and means

for each parameter listed in table I were compared between periods as

outlined in figure i. Analysis of variance (ANOVA) was used as a

screening tool for discerning if any difference did exist within the

overall grouping of data. If the ANOVA test indicated a difference or

differences did exist at the 95 percent confidence level, the Student's

t-test was used at the 95% confidence level to isolate these

differences. A one-way ANOVA test with unequal sample sizes was

employed and referenced to tabular "two-tailed" F-values. The t-test

results were referenced to tabular "two-tailed" t-values.

Both the ANOVA test and t-test involve the computation of a test

value, a (calc.)F-value for the ANOVA and a (calc.)t-value for the t-

test. These are compared to theoretical (theo.) tabular values. If at

some confidence level, the computed value exceeds the theoretical value

the hypothesis that the means are equal is rejected, or conversely, if

the computed value is less, one can confidently conclude that the means
are equal.

RESULTS

Because of the high flows experienced midway during the shutdown

of the dams the sampling schedule was partitioned into four periods, and
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the results were analyzed and presented accordingly. Table 2 presents
the period time-frames and the numberof sampling days included in each.

Table 2. Completed sampling schedule.

Inclusive

Sampling Days Sampling Dates

Pool Period Period Description Sampled 1987 1988

Peoria I Commercial navigation 14 6/02-7/10 6/02-7/11

2 Nonnavigation-lew flow 12 7/14-8/13 7/13-8/12

3 Nonnavigation-hlgh flow 7 8/17-9/03 8/16-9/01

4 Commercial navigation I0 9/08-10/05 9/06-10/04

LaGrange I Commercial navigation 14 6/01-7/09 6/01-7/08

2 Nonnavigation-lew flow 13 7/13-8/14 7/12-8/15

3 Nennavigation-high flow 7 8/18-9/04 8/27-9/02

4 Commercial navigation I0 9/09-10/06 9/07-10/03

Table 3 summarizes the barge traffic which was incurred during

each period. The preclosing rush of commercial traffic materialized as

anticipated as shown by the average per day (Avg/day) figures. However,

a pentup demand did not result from the closings since the post closing

period average daily use figure for 1988 was essentially equal to that

of 1987 for the Peoria pool, while the period-4 usage figure for 1988

for the LaGrange pool was actually much higher than that of 1987. No

commercial barge traffic was observed in the LaGrange pool during period

2 of 1987, however, with the advent of high flows, the wickets were

lowered and a few tows ventured into both pools. Most of the small

volume of movement observed in the Peoria pool during shutdown was due

to local traffic in the Peoria and Lacon-Henry areas.

Table 3. Summary of observed barge traffic.

Peoria Pool LaGrange Pool

Period Barges _1987 1988 1987 1988

I Total Number 106 81 121 81

Avg/day 7.6 5.8 8.6 5.8

2 Total 9 68 0 79

Avg/day 0.8 5.7 0 6.1

3 Total i0 35 5 41

Avg/day 1.4 5.0 0.7 3.2

4 Total 48 46 43 64

Avg/day 4.8 4.6 4.3 6.4
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Overall 48,292 field measurements, including DO, temperature, pH,

and Secchi disk readings, were taken. Approximately 2,460 laboratory

analyses were completed for the appropriate parameters listed in table

I. The mean values for each parameter are presented in tables 4 and 5

by sampling period for both years for the Peoria pool.

Readily apparent from table 4 is the fact that, within the

sampling time frame, significant temporal variations in physical and

chemical characteristics occur as indicated by the long list of

hypotheses rejections. Some of the extreme changes are caused by

hydraulic conditions, others by weather, and at times a combination of

both. The high flows experienced during period 3 of 1987, suddenly

reversed the trend toward clearer water which was occurring near the end

of period 2. The large natural increase in water turbidity and

suspended solids, along with reduced Secchi disk readings, caused by the

high flows which occurred during period 3, completely overshadows any

turbidity increases or reduction in water clarity which could ever be

imposed by barge traffic.

Table 5 summarizes the ANOVA results for the biological parameters

and benthic sediments. These parameters showed considerably more

stability within the time frame of both yearly sampling periods than did

the physical/chemical parameters presented in table 4. The failure of

the ANOVA test to signify a statistically significant difference in the

grouped means strongly indicates barge movement (or at least the lack of

it during 1987) had or has little if any effect on these qualitative or

quantitative indicators of water and sediment conditions.

The results of the t-test comparing 1987 and 1988 period 2 data

shown in table 6 clearly indicate that barge movement probably has no

lasting or long term affects on water clarity. In fact, close

examination of the data in table 6 reveals that water clarity as

indicated by turbidity, suspended solids, and Secchi disk readings was

better during 1988 when normal barge movement was in progress than

during 1987 when the Peoria pool experienced normal flows and was

subjected to little transient co_ercial traffic. The significantly

lower DOs experienced during 1988 can be attributed to the record high

temperatures and persistent low flows (figure 2) which occurred during

the summer of 1988 and not to the return of normal summer barge traffic.

Barge traffic does not appear to have a marked effect on bottom

dwelling (benthic) macroinvertebrates (benthos) since organism

densities, diversity, and species numbers were greater or better during

period 2 of 1988 than during period 2 of 1987. Overall pool sediment

conditions appeared comparable during both years, however, some

localized changes may have occurred, particularly in the deep channel

areas immediately above the two dams. The possibility of localized

changes in sediment composition will be looked at in deatil.

At this point in the data analysis and data reduction, only algae

densities appear to be affected to some degree by barge traffic. Note

from table 6 that the geometric mean of the algae densities during 1988

was less than half of that encountered during 1987. Why such a

reduction would occur without a co_ensurate reduction in water clarity
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is unclear at this time. However, if barge movement intrinsically keeps

algal growth down this could be looked upon somewhat as a benefit and
not a detriment.

Table 4. Summary of ANOVA results - physical and

chemical data - Peoria Pool.

Mean values (x) Hypothesis:x(1)=

for periods i. 2. 3. 4 F-values x(2)-x(3)=x(4)

Parameter (units) Year x___Xi!/_x____ _ xC4) Calc. Theo. Accept

Turbidity (NTUs) 87 66.50 40.40 86.63 51.46 34.15 3.19 J

88 38.95 38.60 41.63 47.86 3.11 "

Suspended Solids (mg/l) 87 71.67 40.30 94.30 53.28 28.30 " J

88 39.47 38.58 37.00 46.14 2.21 "

pH, lab (pH units) 87 8.18 8.35 7.98 8.27 50.11 "

88 8.67 8.42 8.29 8.39 25.14 " J

Alkalinity (mg/l) 87 185.55 168.32 155.53 196.84 102.22 "

88 174.97 149.52 137.80 140.02 138.94 "

Hardness (mg/l) 87 261.43 230.18 207.70 259.48 97.44 "

88 275.17 231.82 214.83 216.34 106.67 "

Ortho-PO 4 (mg/l) 87 0.15 0.19 0.19 0.23 15.67 "
88 0.16 0.22 0.24 0.24 17.12

NH3-N (mg/l) 87 0.18 0.09 0.12 0.08 6.13
88 0.05 0.12 0.08 0.07 13.70 " J

NO2-N (mg/l) 87 0.30 0.20 0.18 0.15 46.19 "
88 0.ii 0.i0 0.I0 0.06 25.26 "

NO3-N (mg/l) 87 4.19 2.16 2.51 2.83 78.14
88 2.18 1.96 2.37 2.69 13.70 "

pH, field (pH units) 87 8.09 8.10 7.62 8.11 51.88 2.09

88 8.46 8.25 8.23 8.35 13.98 " J

Secchi disk (in) 87 8.76 11.17 8.86 11.28 14.72 "

88 13.07 13.74 13.39 11.86 3.03

Temperature (OC) 0 ft. 87 26.33 28.65 23.53 20.65 659,76 "

88 24.60 28.82 26.75 21.60 760.82 " J

3 ft. 87 26.26 28.39 23.44 20.56 657.30 " J

88 24.25 28.55 26.60 21.40 853.13 " J

mid 87 26.20 28.24 23.40 20.52 644.42 " J

88 23.96 28.35 26.45 21.25 906.18 " J

btm 87 26.21 28.16 23.35 20.50 639.49 "

88 23.85 28.28 26.39 21.17 902.06 " J

DO (mg/l) 0 ft, 87 6.81 7.57 6.65 8.35 101.21 "

88 9.21 7.08 7.85 9.00 69.09 "

3 ft. 87 6.65 6.91 6.57 8.19 106.99 "

88 8.32 6.25 7.34 8.55 106.13 "

mid 87 5.59 6.51 6.51 8.14 127.07 "

88 7.43 5.68 6.89 8.30 133.90 " J

btm 87 6.59 6.48 6.50 8.13 128.29 " J

88 7.14 5.50 6.73 8.22 146.49 " J

Note: The statistical analyses were based on the following number of results for

respective periods I, 2, 3, and 4: 1987 and 1988 lab analyses - 60, 50,

30, 50; 1987 and 1988 oH and Secchi disk - 140, 120, 70, I00; DO and

temperature (1987) - 392, 336, 196, 280, (1988) 392, 392, 196, 280.
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Table 5. Summary of ANOVA results - biological

and sediment data - Peoria Pool.

Mean value (x) Hypothesis:x(1)=

for periods 1,2,3,4 F-values x(2)_x(3)=x(4)

Parameter Year _ xC2) xC3) _ Calc. Theo. Accept

Total algae

Density (no./ml) 87 6839.1 17741.9 8749.8 9015.7 0.81 3.50

88 15523.9 8511.3 14190.5 6668.1 3.28 3.51

No. taxa 87 30.4 30.5 31.5 31.7 0.13 3.50

88 30.6 28.9 33.7 32.9 2.19 3.50

S-W DI 87 3.5 2.9 2.4 2.7 9.30 3.50

88 2.9 3.0 3.4 3.6 11.07 3.50
Benthos

Density (no.m 2) 87 201.0 125.3 2.93 6.04

88 724.0 475.5 0.62 5.98

No. taxa 87 3.1 3.5 0.63 6.04

88 4.9 3.8 1.86 5.98

IEPA MBI 87 7.8 7.0 1.63 6.04

88 7.4 8.4 3.55 5.98

S-W DI 87 0.9 i.I 0.76 6.04

88 1.5 i.I 5.75 5.98
Sediments

% moisture 87 35.3 39.1 0.29 5.98

88 39.8 41.7 0.04 5.98

% volatile 87 4.2 4.4 0.03 5.98

88 5.1 5.3 0.02 5.98

Note: LOgl0 transforms were used to analyze the algae data, therefore,

algae means are geometric. The statistical analyses were based on

the following number of results for respective periods I, 2, 3, 4:

Al_ae (1987) - 240, 200, 60, 180 (1988) - 220, 220, I00, 160; 1987 and

1988 Benthos- 0, O, IO, i0. S-W DI - Shannon Weiner diversity index;

IEPAMBI - IEPA macrobiotic index.

26



Table 6. Results of t-Test for Period 2 - Peoria Pool.

Mean t-value HvDothesis:x(87)=x(88)

Parameter _ _ Calc. Thee. Accept

Turbidity (NTUs) 40.40 38.60 1.80 1.99 J

Suspended Solids (mg/l) 40.30 38.58 0.55 1.99

pH, lab. (pH units) 8.35 8.42 2.00 1.99

Alkalinity (mg/l) 168.32 149.52 9.04 1.99

Hardness (mg/l) 230.18 231.82 0.50 1.99

Ortho-PO 4 (mg/l) 0.19 0.22 3.96 1.99

NH3-N (mg/l) 0.09 0.12 1.41 1.99

NO3-N (mg/l) 2.16 1.96 1.47 1.99

NO2-N (mg/l) 0.20 0.I0 9.67 1.99

pH, field (pH units) 8.10 8.25 3.99 1.99

Seechi Disk (in) 11.17 13.74 5.01 1.99

Temp (°C) - 0' 28.65 28.82 1.55 1.99 /

- 3' 28.39 28.55 1.57 1.98

- Mid 28.24 28.35 1.05 1.98

- Btm 28.16 28.28 1.13 1.98

DO (mg/l) - 0' 7.57 7.07 3.49 1.98

- 3' 6.91 6.25 5.80 1.98

- Mid 6.51 5.68 7.95 1.98

- Btm 6.48 5.50 9.40 1.98

Algae

Density (no./ml) 17,741.89 8,511.38 3.20 2.11

No. taxa 30.50 28.89 1.16 2.11

S-W DI 2.91 3.04 0.68 2.11

Benthos

Density (no./m 2) 201.00 724.00 2.28 2.11

No. taxa 3.11 4.90 2.48 2.11

IEPA MBI 7.80 7.42 0.58 2.11

S-W DI 0.94 1.45 3.86 2.11
Sediments

% moisture 35.33 39.84 0.64 2.10

% volatile 4.21 5.11 0.75 2.10
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CONTROLLING SOIL EROSION IN THE ILLINOIS RIVER BASIN

Richard W. Nichols, Soil Conservation Advisor

Illinois Department of Agriculture, Division of Natural Resources

State Fairgrounds, P.O. Box 19281, Springfield, Illinois 62794

The Illinois River Basin encompasses nineteen sub basin areas

containing a combined total of 15,646,100 acres. The Basin also contains

all or a portion of fifty-two Soil and Water Conservation Districts

(SWCD's). Of the flfty-two SWCDs, six have limited acreages included

within the basin's boundaries, ten have significant amounts of their

territory contained within the basin and thirty-six SWCDs have all or the

major portion of their territory located within the boundaries of the

Illinois River Basin.

Information concerning the location of conservation practice

application is not readily available without extensive research. It was

determined that the research effort necessary to identify activities

occurring within the basin's boundaries in the sixteen districts was

beyond the scope of this paper. For this reason, this paper will deal

only with the thirty-six SWCDs.

The thlrty-six SWCDs that have all or the major portion of their

territory extant within the Basin's boundaries have a combined total of

3,755,800 acres of agricultural land that is eroding at greater than

tolerable soil loss levels.

Soil erosion and deposition of sediment into surface waters is a

natural process that has been accelerated by land altering changes

brought about by man. Intensive agriculture, land clearing, urban

construction, drainage of wetlands, levee construction and alteration of

stream segments in the Illinois River drainage basin have significantly

increased the rate of erosion and the amount of sediment entering stream

tributaries, the Illinois River and its backwater lakes and sloughs.

The impacts of intensive agriculture became particularly apparent in

the mid to late 1970's when Federal Farm policy was to plant every

available acre. Many farmers turned to the production of commodity crops
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on land that had previously been in set-a-side, pasture or someother
protective cover. The situation led to the eventual enactment of the
erosion and sediment control amendmentto the Illinois Soil and Water
Conservation Districts Act in 1977. The amendmentcharged the Department
of Agriculture with the responsibility of developing and adopting a
program with guidelines for districts to use in developing their
individual standards for erosion control.

During the period since the adoption of the State's erosion and
sediment control program guidelines in 1980, and the completion of the
development of district's standards in 1982, Soil and Water Conservation
Districts have intensified their efforts to protect erosion prone lands
and to reduce the resulting runoff and eventual deposition of sediments
in streams, rivers, lakes and other low lying areas.

As a part of their effort to reduce erosion, each of the state's 98
SWCDsundertook the task of identifying the status of the resource base
within their respective boundaries. The resulting inventory becamethe
basis for each SWCD's"T by 2000" plan whereby the District identified
the various strategies and accomplishments that would require
implementation in order to reduce erosion to tolerable levels by the year
2000. The plans for the thlrty-six districts showed that conservation

practices would be needed to control erosion on 4,534,947 acres on 22,424

farms. The total cost for the installation of those practices was

estimated to be slightly less than $327 million. That cost also included

an estimated 2,866 staff years needed to accomplish the task.

The discrepancy between the 3,753,800 acres of cropland that earlier

in this paper were identified as eroding at greater than T and the

4,534,947 acres needing treatment is accounted for by the fact that less

than an entire field may be eroding at greater than T but, the entire

field must be planned and is therefore counted as part of the total

acreage that districts will need to address.

The information generated by districts was combined in a statewlde

summary plan and presented to the Governor and the Illinois General

Assembly in 1985. The result was that a component of Build Illinois

included an erosion control Cost-Share Program. The Build Illinois

cost-share program, begun in 1986, provided funds for SWCDs to use as

incentives to encourage farmers to install soil conserving practices and

thus reduce the amount of erosion occurring on agricultural lands. A

total of $15 million in Build Illinois funds has been allocated to the 98

Soil and Water Conservation Districts. Of that amount, $5,981,139 has

been allocated to the 36 SWCDs to be spent on conservation practices

within the Basin. The funds were divided between two cost-share

programs.

The Conservation Practices Program (CPP) was developed to allow

districts to address the needs of landowners wishing to apply enduring

conservation practices on their land to reduce erosion. These enduring

practices include such things as terraces, grass waterways, grade

stabilization structures and sediment retention structures among others.

When cost-sharing is provided for any enduring practice, the landowner is
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also required to implement conservation tillage practices to reduce all

erosion on the field to tolerable limits as well as to protect the

practice from sedimentation or other damage. During the four year

period, $2,943,373 has been used on 356 projects benefitting more than

26,000 acres and saving nearly 162,000 tons of soil annually (Table I).

The Watershed Land Treatment Program (WLTP) was developed with the

intent to provide funds to treat identified critically eroding areas that

were contributing to sediment related water quality problems in streams,

rivers and lakes. The same requirements for conservation tillage that

apply to the Conservation Practices Program also apply to the Watershed

Land Treatment Program. Within the boundaries of the basin, thirty-seven

WLTP projects have been identified and have received a total of

$3,069,624 in Build Illinois cost-share funds (Table 2). This funding

has enabled SWCDs to thus far complete 760 individual projects resulting

in the reduction of 334,937 tons of soil erosion on 36,158 acres, an

average soil loss reduction of 9.26 tons per acre per year.

Because of reduced levels of revenue for the Build Illinois Program,

it was discontinued as a source of funding for the cost-share program at

the close of fiscal year 1989.

The Illinois General Assembly, noting the high level of success of

the cost-share program, turned to the General Revenue fund and

appropriated $2,000,000 for fiscal year 1990. Both CPP and WLTP will be
continued for FY 90 under the new source of funds. Allocated funds for

both programs total $760,946 for the thirty-six districts. That figure

includes $358,000 for the Watershed Land Treatment Program and $405,946

and the Conservation Practices Program.

Soil and Water Conservation Districts statewide are taking the goal

of accomplishing T by 2000 very seriously. Those districts in the

Illinois Drainage basin are among the most determined to achieve the

stated goal. As you will learn from other speakers on the program, there

are many innovative approaches being used to help reduce soil erosion

levels. Among these are some stream stabilization activities and the

concept of sustainable agriculture. State and federal programs are also

having a significant effect on the activities of districts as well as

providing new incentives for farmers to control soil erosion on their

lands. The 1990 Farm Bill is currently being drafted and will

undoubtedly build upon the soil conservation provisions of the '85 Farm

Bill.

One alternative approach, currently being proposed by the Illinois

Department of Agriculture, is a demonstration project involving one of

the major hydrologic units which drains directly into Peoria Lake.

Peoria Lake is the largest and deepest bottomland lake in the

Illinois River Valley, and provides numerous public benefits.

Sedimentation has reduced lake volume by 77 percent and now threatens the

existence of the Lake. Approximately 2 million tons of sediment is

deposited in Peoria Lake each year. At the current rate of volume loss

of 1.5 percent each year, the Lake will fill with sediment in less than

15 years.
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TABLE1

CONSERVATIONPRACTICESPROGRAMFUNDS
ALLOCATEDTOTHETHIRTY-SIXILLINOIS RIVER

BASINSOIL ANDWATERCONSERVATIONDISTRICTS

SWCD 1986 1987 1988 1989 TOTAL

Brown 13,219 9,914 16,524 9,914 49,571

Bureau 28,084 21,063 35,105 21,063 105,315

Cass i0,000 7,500 18,720 7,500 43,720

Christian 16,108 12,081 20,324 12,081 60,594

DeWitt 14,497 10,873 18,121 10,873 54,364

Fulton 28,820 21,615 38,115 21,615 110,165

Greene 21,116 15,837 27,390 15,837 80,180

Grundy i0,000 7,500 12,500 7,500 37,500

Iroquois 32,917 24,688 61,146 24,688 143,439

Jersey 19,522 14,641 24,403 14,641 73,207

Kane-DuPage 20,906 15,679 13,673 15,679 65,937

Kankakee 19,735 8,309 38,941 14,839 81,824

Kendall i0,000 7,500 14,459 7,500 39,459

Knox 27,156 20,367 50,917 20,367 118,807

Lake I0,000 7,500 12,500 7,500 37,500

LaSalle 38,345 28,759 47,931 28,759 143,794

Livingston 27,997 20,998 52,494 20,998 122,487

Logan 16,616 12,462 20,770 12,462 62,310

McDonough 19,575 14,681 36,590 14,681 85,527

McLean 69,547 52,160 86,934 52,160 260,801

Macon 20,135 15,101 25,169 15,101 75,506

Maconpin 23,585 17,689 29,481 17,689 88,444

l_arshall-Putnam 30,606 22,954 38,258 22,954 114,772

Mason i0,000 7,500 12,500 7,500 37,500

Menard 12,379 9,284 15,474 9,284 46,421

Morgan 29,713 22,285 40,468 22,285 114,751

North Cook i0,000 7,500 0 7,500 25,000

Peoria 22,692 17,019 28,365 17,019 85,095

Piatt I0,000 7,500 12,500 7,500 37,500

Sangamon 25,055 18,791 31,319 18,791 93,956

Schuyler 19,487 14,615 30,491 14,615 79,208

Scott 10,593 7,945 15,115 7,945 41,598

Stark 17,194 12,895 22,859 12,895 65,843

Tazewell 22,499 16,874 28,124 16,874 84,371

Will South Cook 28,014 21,010 26,507 21,010 96,541

Woodford 21,431 16,073 26,789 16,073 80,366

767,543 569,165 1,030,976 575,692 2,943,373
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TABIZ2

WAT_RS_DIA_ _A_NT PN06RAM
F_DS _ TO EP_TY-T_D PNfl]ELTS

WIXFfINTHE II//NOIS RIVER BASIN

SWCD PROJEC_ 1986 1987 1988 1989 TOTAL

Brcmm Mr. Sterling 8,738 8,738

Brown Canp Creek 57,500 25,(300 20,183 102,683

(]_ampa_ Upper Salt Fork 20,300 42,525 56,700 54,129 173,654

Christian Cottonwood & Locust Creeks 28,000 34,950 55,900 26,412 145,262

Fulton Canton lake 15,000 15,000 20,000 50,000

Greene Greenfield lake 20,344 13,106 33,450

Iroquois Pigeon Creek 48,560 50,000 98,560

Jersey Fast Otter Creek 37,014 27,760 5,000 69,774

_age Mill Creek 50,000 50,000

Knox Court Creek 85,000 83,206 36,819 30,000 235,025

LaSa//e Crotty Creek 39,308 39,308

LaSalle Matthisssen Lake 23,500 17,625 41,12_5

lee Four Mile Grove Creek 22,500 40,000 62,500

Middle Lake Fork 32,700 50,512 83,212

Mscon North Oaldey 48,225 58,500 94,125 64,050 264,9(30

Mmcompin Palmyra-Modeste Lake 25,500 11,391 36,891

Msrshall-Putnam lo_er Crow Creek 20,000 17,667 25,000 28,557 91,224

Msrsha]/-Putna_ Sermdhwlne Creek 25,0(D 30,000 55,000

Msson Sleepy Hollow 41,000 40,200 99,869 40,700 221,769

Cab " Creek 5,667 29,920 35,587

Morgan _erly Lake 28,450 38,625 35,900 21,625 124,600

Morgan J_ lake 21,400 28,798 33,173 33,173 116,544

Vexmont lake 24,000 18,(](]0 6,000 48,000

McP,erLry Dutch Creek_ I0,000 10,000

McI-lenry _er Lake 20,000 20,000

Peoria _ Creek 21,000 30,839 51,839

Piatt Upper Sa%B_non (Goose Creek) 48,600 48,265 96,865

lower Sugar Creek 40,000 43,500 41,511 85,000 210,011

Sclmyler Sdmy-Nmsh Lake 29,000 49,000 58,000 39,000 175,000

Taze_/l Dillon Creek 36,000 45,750 61,000 61,000 203,750

Warren _ Creek 29,920 25,000 54,920

Woodford Fareka lake 41,995 17,438 59,433

928,301 603,041 948,614 589,668 3,069,624
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The Illinois River and Peoria Lake area have been the focus of

concern and attention regarding erosion, sedimentation and other natural

resource issues, for many years. The support for action regarding the

protection and enhancement of the Illinois River and Peoria Lake area is

evidenced by a multitude of initiatives, including: the formation of

several committees and organizations, the preparation of several reports

and research studies, the convening of a Governor's Conference on the

Illinois River and a Legislative Task Force, and substantial news media

coverage.

The six Soil and Water Conservation Districts in the Peoria Lake

river basin drainage area of the Illinois River have together received

$1,169,854 in state funds in fiscal years 1986-1989, for cost-sharlng

with farmers, the construction of soll conservation practices under the

Build Illinois program. Thus far, over 200 projects benefitting nearly

9,000 acres of land is saving approximately 70 thousand tons of soil

annually.

The federal Conservation Reserve Program has to date retired 19

thousand acres of land on 562 farms in the six SWCD's adjacent to Peoria

Lake. From 1986 to 1989 the U.S. Soll Conservation Service also reported

that 1.7 million tons of soll per year was saved on 315 thousand acres,

as a result of conservation measures in the same six SWCD's.

To date, $150,000 in state funding has been received by the Illinois

River Soil Conservation Task Force to demonstrate low-cost streambank and

gully stabilization techniques for controlling erosion.

In addressing environmental concerns in Peoria Lake the highest

priority for sediment input control must be given to the tributary

streams which discharge directly into the lake. The "Peoria Lake

Sediment Report" by the Illinois State Water Survey, (Demissle and

Bhowmlk) indicates that 800,000 tons per year or 40 percent of the total

sediment entering Peoria Lake is from tributary streams draining directly

into and above the Lake area. Approximately 15 small watersheds

comprising about 343,320 acres make up the drainage area immediately

adjacent to and above the Lake. Since the land area contained in these

tributary watersheds is contributing to 40 percent of the sediment

delivery, it is clear that soil erosion control efforts should be

concentrated in this area first. The remaining 60 percent or 1.2 million

tons of the sediment delivered from the Upper Illinois River watershed

would take longer to treat, and require more resources.

The estimated cost for treating approximately 88 thousand acres of

highly erodible land near Peoria Lake is about $5.2 million. This

includes the cost for land treatment practices such as grassed waterways

and terraces, as well as stabilization of 92 miles of eroding

streambanks.

The current estimated soil loss in high priority tributaries totals

about 1.6 million tons per year. The soil savings possible by installing

needed conservation practices is 844 thousand tons per year, which

represents about 52 percent of the annual soil loss. The reduction in
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soil erosion could result in stopping an estimated 294 thousand tons of

sediment from entering Peoria Lake each year. In turn, this could result

in a 37 percent reduction in annual sedimentation.

The Department of Agriculture believes that the level of interest

demonstrated by the people in the six district area surrounding Peoria

Lake makes this area a prime location for a demonstration project

involving the protection of the resource base through the application of

standard soil conservation practice while at the same time implementing

non-traditional/innovative techniques for controlling the flow of

sediment into the lake as well as stabilizing the streams that are

importing that sediment.

The Department believes that the success of a demonstration project

must rest with the desires and interests of the persons who will most

directly be affected by the project. In that vein, the following

recommendations are provided for consideration.

. Utilize the technical, financial and educational assistance

delivery mechanisms already in place. This includes utilizing the
local soil and water conservation districts and U.S. Soil

Conservation Service for technical assistance, the programs of the

U.S. Agricultural Stabilization and Conservation Service, the

Illinois Department of Agriculture and other state/federal or local

programs for financial assistance, and the Illinois Cooperative

Extension Service for educational assistance.

• Organize local resource planning committees in each small

hydrologic unit within the larger river basin. The Soil

Conservation Service initiated hydrologic unit planning process is

an effective means for identifying and implementing resource

goals. It is designed to encourage local input and support for

soil and water conservation activities and other resource issues,

and to design plans for addressing local concerns•

• Concentrate soil conservation efforts in the watershed areas above

and surrounding Peoria Lake. As the Illinois State Water Survey

report suggests, a large portion of the sediment entering the Lake

is coming from this area, and therefore it deserves a higher

priority.

• The highest priority for erosion control should be given to highly

erodible lands with steep slopes and areas with excessive

streambank erosion• These are the areas where the best results in

reducing soil erosion could be attained for the least amount of

effort and money. Furthermore, it should be pointed out that

reducing soil erosion in the areas with close proximity to the lake

will result in the greatest reduction of sediment delivery to the
lake.

• The federal Conservation Reserve Program (CRP) should be

encouraged on highly erodible ground as a means for retiring land

that may be contributing significantly to erosion and sedimentation
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in Peoria Lake• Permanentvegetative cover, tree planting and
filter strips are eligible practices which can be approved under
the CRP.

• Expand streambank stabilization projects on highly susceptible
streambanks of tributaries to Peoria Lake. Streambankerosion adds
many tons of sediment directly to Peoria Lake. Reducing the flow

and velocity of water in the watershed uplands in combination with

streambank stabilization work can significantly reduce sediment

deposition• State cost-sharing for low-cost bank stabilization
should be made available.

. Encourage the voluntary adoption of soil conservation practices by

landowners in the watershed farming highly erodible land. The T by

2000 program and the Federal conservation compliance requirements,

along with other state, federal and local efforts should be

instrumental in long-term soil loss reduction•

• Designate the llllnois River Soll Conservation Task Force as the

local organization for coordination of watershed resource planning

committees, prioritization of watersheds for cost-share funding and
educational efforts aimed at landowners within the Peoria Lake

tributary watersheds•

Soil and Water Conservation Districts will continue to make progress

in reducing soil erosion and the resulting sedimentation but, if we are

to continue to succeed in controlling erosion in the Illinois River

Basin, we must evaluate alternatives and make recommendations which will

enable land users to more easily comply with the State T by 2000 program,

the Federal conservation compliance requirements and other state, federal

and local efforts to keep the soil in its place•
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WATERWAYS-THEIR RECREATIONAL POTENTIAL

Bonnie Noble, Heartland Water Resouro_ Council

Heartland Water Resources Council, 126 E. Southgate Road, Peoria, IL 61614

"We always had plenty;, our children never cried from hunger, neither were our people in want
•.. The rapids of the Rock River furnished us with an abundance of excellent fish, and the land
being very fertile, never failed to produce..."

"If a prophet had come to our village and told us that the things were to take place which have
since come to pass, none of our people would have believed him." In 1833 these were the
words of Chief Black Hawk speaking of his village that had stood on an Illinois river bank for
more than a hundred years.

The Indians knew how to live and enjoy their life in harmony with nature--they saw no virtue in
imposing their will over the environment. There was a reverence for the everyday environment,
an environment that was integrally interwoven with their way of life.

When the white man came, he plowed up the ground and scattered the rocks. Everywhere the

white man has touched the earth, it is sore (lilinois Resources, 1987). Whether it was from a
lack of wisdom and vision or an insensitivity to the way of nature or perhaps the misplaced
values of our American society, we somehow did not understand that the rivers were the
"lifeblood* of our continent--great biological systems which support diverse forms of life•

The rivers and streams that nourished the earth and those living on it, became the natural
corridors for tramportation_ Through transportation, explorers and settlers were introduced;
they in turn recognized the advantages of building on the rivers and inland lakes where all their
needs could be met. These early settlers crowded the rivers and streams and reshaped them to
suit their immediate needs.

As towns and cities grew, they followed then" lifeblood, the river, to explore new areas, tame
new lands, and create greater and larger settlements.

The history of mankind is inseparably linked to water and to this day, rivers and streams are not
only used as transportation routes, and as irrigation sources but for industrial, commercial and
recreational uses as well
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Theearliestsettlers of the Illinois River Valley used the rivers simply-that is, for exploration
and migration.., simple commerce. They made their living by fishing, cutting ice and
harvesting mussels. Mussels were first harvested with the hope of finding pearls, but more
earnestly to supply the button making indusLry with its raw material 0ilinois Resources, p. 4,
1989).

Today, however, we find ourselves reaping the bitter ha_est of our forefathers who saw our
rivers as useful and necessary to the'it way of life. In satisfying our immediate needs, we failed
to recognize our respons_ility to protect the river and the land to preserve them for future
generations. In fact, we used our rivers as the disposal systems for the byproducts of our
industrialized society.

A case In point was the opening of the sanitary canal In 1900 which diverted Chicago's sewage
from Lake Michigan to the minois River. This act of man intervening with nature had a
negative impact upon our river. At first the sewage promoted fish population, but later began
to deplete the oxygen supply and actually caused the aquatic life to diminish (Illinois Resources_
p. 5, 1989).

As farming expanded and became more competitive, the interest of profiting from the rich
low-land softs caused the farmers to construct levees along the river, closing off the backwater
areas and the floodway. The contained waterways flooded more severely and more frequently
resulting in subsequent sedimentation which reduced the depth of our river (Illinois Resources,
p. 5, 1989).

With the alarming encroachment from agriculture and other industries on our wetlands and
rivers, we saw a real impact on wildlife.

Throughout history, the Illinois River has always been an important migration route for ducks,
rivaling and actually exceeding the Mississippi flyway to earn the reputation as the choice duck
hunting area in the United States.

Yet, due to siltation, the river's aquatic plant supply and other natural foods were reduced and
the annual migration of mallards and other ducks diminished from over a hundred million to a

count of sixty-six million in 1987. This number continues to decrease today (American
Outdoors_ 1987 and Lee).

Nationally, our wetlands are being lost at an alarming rate currently estimated to be about
450,000 acres per year (Thomas, 1989).

However, public Concern over the loss of our nation's wetlands is growing. A 1982 Harris PoU
found that 83 percent of its respondents were aware of this loss and felt it "very important to
protect remaining wetlands" (American Outdoors, p. 158, 1987).

Fortunately, our nation is blessed with over 3.3 million miles of rivers and streams, 13,000 of
which are located in the State of IUinois. These rivers and streams not only help us provide for
our commerce and transportation needs, but provide necessary aquatic habitat areas as well as
help meet the recreational needs of millions of Americans.

Hundreds of millions of dollars are spent annually by the millions of Americans who use our
river and waterways for pleasure boating, swimming and other water based activities.

Water, as Forest Service Researcher David W. Lime points out, "is a magnet for recreation and
'liquid' gold for a seemingly ever-expanding commercial tourism and service markeL" For many
Americans, though, the passive enjoyment from water as a backdrop is just as important for
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their leisure activities. Throughout our counuy, many communities have at least one river
which do_ or could serve as a visual centerpiece (American Outdoors, p. 159, 1987). In fact,
not only have some of those rivers started to reach their recreational potential, but we are also
using them as catalysts for economic revitalization. For instance, with the passage of Senate Bill

787, we will be able to provide seven million dollars for construction of future biking and hiking
trails. Much of that construction will follow our railroads which aligned their system along the
shorelines of our rivers, q'he Peoria Park District will pursue this funding with a goal of further
developing our trail system not only to serve our residents, but to draw tourists to central
Illinois.

The Pleasure Driveway and Park District of Peoria is Illinois' oldest park and recreation agency,
founded in March, 1894. The agency serves not only as Peoria's Park District bat in an
unofficial capacity as a conservation and forest preserve district. Upon the election of the first
Board of Trustees in May, 1894, a commitment was made to acquire park sites to meet the
recreational needs of our residents. Among Peoria's early parks were Glen Oak, Grand View
Drive and Detweiller Parks--parks located along the bluff lands of the Illinois River and set
aside in perpetuity for the enjoyment of Peoria residents. The commitment to preserve our
unique bluff lands was extended by subsequent Park Boards to protect and conserve acreage
adjacent to the Illinois River.

Among the more recent additions to the land holdings of the District have been properties
purchased in cooperation with the Federal Emergency Management Agency. FEMA works with
the state and local communities to identify and remove the obstructions in the floodway of the
Illinois River by purchasing the homes that have been continually flooded and rebuilt with

federal insurance funds in excess of 50 percent of the property Values.

The Peoria Park District accepted free title to the federally purchased properties and provides
long term stewardship with the return of the land to flood plain, restricting it from further
building. The areas acquired are contiguous to other parkland previously purchased and
available to the general public for river access.

The Peoria Park District is committed to doing its part in meeting the President's Commission
on Americans Outdoors" mandate of protecting and enhancing our nation's waterways and
providing trails for public access along such waterways. The Park District's efforts are indicative
of efforts being made across our country by local, state and federal agencies--efforts that will
improve the quality of life in our communities.

In Peoria, the Illinois River has the potential of becoming the focal point of our community.
The two expansive "lakes" of the Illinois provide not only visual enhancement, but help to serve
the aquatic recreational needs of people living throughout Central Illinois. Galena Marina and
Detweiller Marina, managed by the Park District for the Detwe'dler Trust, offer the general
public direct access to the river In Peoria. In addition, a nature preserve, the development of a
Riverfront Park and Constitution Gardens in conjunction with the City and the private sector,
as well as a shoreline golf course and other park and open space opportunities are available for
public access.

We have found Peoriaus becoming particularly sensitive to the value of the Illinois River,
utilizing the waterway for power boating, sailing, water skiing and fishing while sharing this
important corridor with the barge traffic shipping raw materials up and down the river.

Sensitive to the needs of our local community, the Peoria Park District, with the aid of the
Forest Park Foundation and federal and state matching funds through the State of Illinois
Department of Conservation, has preserved over 4.2 linear miles of riverfront in the City of
Peoria and Village of Peoria Heights. In recent years, several large donations from the private
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sectorhave been received for the upgrade of facilities and land adjacent to the river. The
Peoria Park District will continue to pursue our goal of preserving riverfront and the bluffs of
the Illinois River to the extent our resources allow. We recognize, however, that much of the
success of tkis effort is in the formafton of partnerships with our other local governmental
entities. Even more important, the key to continued preservation and enhancement of the
Illinois River is cooperation between national, state and local governments and the private
Sector.

A great e_ample of public-private partnership in Peoria, the City anti Park District joining forces
with the River Station Restaurant, D. James Jumer's Boatworks and the Economic Development
Council to enhance our riverfront.

Jumer's Boatworks draws tens of thousan_ annually who tour the Illinois on the Spirit of

Peoria. This partnership offers public access to the river, a historical museum, restaurants,
tourism opportunities to Starved Rock State Lodge and Park by way of the Illinois River and
future biking and hiking trail opportunities.

The Peoria Park District, in conjunction with the City of Peoria and Detweiller Trust as well as
the D.O.C. are working together on the development of a hiking/biking/jogging trail now in the
initial stage of construction. This trail, envisioned to be a connecting link between the existing
Rock Island Trail and East Peoria, Morton and Pekin, has become a distinct reality due to the
LD.O.T. and federal government designing a walkway in conjunction with the planned new
Franklin Street Bridge. The Peoria side of this trail has a potential length of 48 miles. This
planned trail will parallel the river corridor for a portion of its length due to local governmental
efforts in acquiring the former railroad switching yards and other riverfront lands previously
owned or leased to the private sector.

The State of Illinois, Department of Conservation, has partially fancied the first section of the
trail which will run from Jumer's Boatworks to the Park District's Woodruff Field site which

abuts the Komatsn-Dresser plant site.

Bielfeldt Park, located along Route 29 north and west of the Ivy Club, will serve as a trail head
to the Peoria Trail which runs above Bielfeldt Park and below Grand View Drive and Prospect
Road.

Biking and hiking has also become a popular pastime along other Illinois rivers. Along the Fox
Valley River in northern Illinois for instance, the communities of South Elgin, St. Charles,
Geneva, Batavia, North Aurora, and Aurora have joined together to successfully develop a linear
trail which parallels the Fox River and serves as a tourist attraction adding millions to the local
economy annually.

On the federal level of study, the Report of the Presicient's Commission on Americans Outdoors

made several significant recommendations concerning America's water corridors.

The Commission advised us to Protect 2,000 rivers and stream segments by the year 2000. The
Commission further advised that our cities and towns should clean up and revitalize their stream
corridors and that States should set up river protection programs to compliment local action
(American Outdoors, p. 159, 1987).

The Commission also advised that emphasis should be placed on the public-private partnership

opportunity made necessary by the abundance of privately owned river shoreline which so often
precludeS the enjoyment of the river by the general public.
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Unfortunately,whenpeopledevelopeddifferentusesfor the river and
extensively exploited the riches of the land bordering it, little was done to
maintain and improve the environmental and ecological integrity of the river.

Therefore, as we move toward developing the best possible management

programs for the river and its lakes, we need to remind ourselves about the
historical development of the different problems and realize that they cannot be
solved in a short time. The attainment of full solutions to these problems may

take as long a time as it took the problems to reach their present stage.

Third, Peoria Lake is part of the Illinois River and cannot be seen in isolation
from the whole system. Peoria Lake is the largest lake on the river, and
whatever we do in the lake has a major impact on the Illinois River and vice
versa. Therefore our programs for management of the lake should be

compatible with our programs for the entire Illinois River.

And finally, any successful management program for the Illinois River and
Peoria Lake will require the support and participation of many state, federal,
and local agencies, and public and private organizations.

It is most important that we develop a management plan for the entire river basin - and that we
do it soon.

To exemplify the need and the direction that such a plan should take, we only need to look at
the Peoria Lake issue. For Peoria Lake we must develop a Comprehensive Management Plan

that is realistic in terms of its potential for implementation and also in terms of expected
results.

It would be unethical for me to promise unachievable results by underestimating the complexity
of the problem and the powers of nature. Our studies, and those of other agencies, show that
there is no one solution for Peoria Lake. The solution has to be multifaceted and

multidisciplinary. Furthermore, the citizens who are directly affected should be provided
opportunities to review and comment on any major undertaking related to the management of
the river in general, and Peoria Lake, specifically. This is the only sure way of developing a

long-lasting and effective program for managing the river and the lake.

A Comprehensive Management Plan for Peoria Lake must include two major components:

First, control of sediment input to the lake is essential.

Second, the disposition of the sediment in the lake and along its shoreline must be
carefully considered.

Selecting just one of these two components will not solve the problem in Peoria Lake. Because
about 75 percent of the lake has filled up with sediment, applying the best known erosion
control measures in the watershed will not increase the volume or the depth of Peoria Lake.

As a matter of fact, if we were to say that the only measure that should now be implemented is
erosion control, we are in effect abandoning Peoria Lake (especially Upper Peoria Lake). By
the time soil erosion in the Illinois River is brought under control, most of Peoria Lake will not
exist as a lake.

On the other hand, if we dredge the whole lake to 1903 conditions, or raise the dam, but do

not implement any sediment input control measures, it will just be a matter of time before the
lake fills up with sediment again.
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a real_tic and beneficial management plan for the sedimentation
problem in Peoria lake must indude a program to deal with sediment in the
lake and a program to redu_ the input of sediment from the watershed.

When we evaluate different management alteruatives, the environmental impacts of each
alternative should also be thoroughly evaluated. We have to consider and evaluate the impacts
of all alternatives on:

Aquatic life

Water quality

Navigation

Recreation

Flooding

Commerce

Indush-y

Tourism

In summary, it is very important that we develop a Comprehensive Management Program for
Peoria Lake that is both realistic and effective. The management program must include the two
components, in-lake sediment management and sediment input control.

A management program should be multifaceted and multidisciplinary. A management program
should also provide for monitoring the sediment budget in the future to evaluate the
effectiveness of solution alternatives on the lake environment and its use.

Lest I leave you with the impression that little has been or is being done to help solve the
problems of the river and Peoria Lake, I would like to enumerate a few studies and
investigations that have led us to what we know today.

First, we have surveyed and analyzed the sedimentation rate of Peoria Lake. The major findings
of the study were:

1. The lake had lost 68 percent of its 1903 capacity by 1985.

2. The average depth of the lake was reduced from 8 feet in 1903 to 2.6 feet in 1985.

3. The sedimentation rate in Peoria Lake is the highest among large reservoirs and
lakes in Illinois.

4. The sedimentation rate in recent years has been higher than in earlier years.

5. The sedimentation rate in the upper lake is higher than in the lower lake.

6. The annual capacity loss is 2,000 acre-feet.

7. The annual sedimentation rate is 2 million tons of sediment.
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Second,wehaveidentifiedthe major sources of the sediment and developed a sediment budget
for the lake.

Third, we estimated that about 40 percent of the sediment in the lake originates from local
tributaries that make up less than 3 percent of the drainage area of the Illinois River upstream
of Peoria.

Based on this finding, ENR has funded several streambank stabilization projects around Peoria
lake and has funded a three-year sediment monitoring project of the local tributaries that

discharge directly into Peoria Lake.

Fourth, we evaluated 19 different management and rehabilitation alternatives from "doing
nothing" to hydraulically manipulating the Illinois River to flush out the sediment in the lake.

After evaluating the various alternatives in terms of their advantages and disadvantages, we

developed recommendations for inclusion in a Comprehensive Management Program consisting
of only five alternatives that had good potential for success. These were:

Selective dredging

Creation of islands with the dredged sediment

Raising of the dam

Creation of marshy areas and wetlands

Controlling the input of sediment into the lake

After we developed the recommendations, we obtained funding from ENR for further and more
detailed analysis of the selective dredging and island alternatives.

We evaluated the feasibility of the concept and identified the benefits and
problems.

We completed a report that identified locations of islands and side channels that
can be constructed in the lake.

We recommended that a demonstration project be initiated under the EMP
program of the Upper Mississippi River System. We are very pleased that this
project is moving forward under the Corps of Engineers.

In cooperation with IDOC, we have been developing procedures for establishment of vegetation
in shallow parts of the lake to improve fisheries, and for low-cost streambank stabilization
techniques.

We believe we have made significant progress in developing the management tools for Peoria
lake. However, we need a much more coordinated and concerted effort to effectively establish
the management plan for the Illinois River and develop the details of a Comprehensive
Management Program for Peoria Lake.

The 1987 special report of the Ulinois Water Plan Task Force and our 1986 Peoria Lake report
are still the best starting points for developing a Comprehemi_ Management Program for
Peoria Lake.
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The1987 special report of the Illinois Water Plan Task Force and our 1986 Peoria Lake report
are still the best starting points for developing a Comprehensive Management Program for
Peoria Lake.

In concert with the Governor's office, several state agencies are drafting an initiative to fund the
Water Survey at $250,000 to prepare the Comprehensive Plan and a $4.4 million IDOA
proposal to reduce erosion In the watersheds of the local tn'butaries.

I have focused on the fact that we have accomplished much, but much remains to be done. If

you have approval from the governor in your pocket, and a broad base of support from the
people as represented in the legislature, much can be accomplished to preserve the Illinois River
and its lakes for the enjoyment and livelihood of future generations of Illinois citizens.
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PEORIA LAKE SEDIMENTATION AND PROPOSED ARTIFICIAL ISLANDS

Misganaw Demissie, Senior Professional Scientist

Illinois State Water Survey
2204 Griffith Drive, Champaign, IL 61820

ABSTRACT

Peoria Lake is the largest and deepest bettomland lake in the Illinois River valley. It
is located on the Illinois River between River Miles 162 and 182. The lake is subdivided into

two parts, Upper and Lower Peoria Lakes, by a narrow constriction at River Mile 166. It
covers a total surface area of 15,000 acres, and in 1903 it had a capacity of 120,000 acre-feet
at the present mean pool elevation of 440 feet above mean sea level. As of 1985, the lake had
lost 68 percent of its 1903 capacity as a result of the continuous accumulation of sediment

over 82 years. The average depth of the lake was reduced from 8 to 2.6 feet in the same
perio&

Sedimentation in Peoria Lake has occurred at two distinct rates For the period from

1903 to 1965, the sedimentation rate for Peoria Lake was 0.63 percent per year, which is
relativelyhigh but within the range of sedimentation rates for other large lakes and

reservoirsin Illinois.The sedimentationratefor the periodfrom 1965 to 1985 was 1.44

percent per year, which is more than double the rate of the previous period and by far the
highest sedimentation rate among the large lakes and reservoirsin Illinois.The

sedimentationrateishigherinUpper PeoriaLake than inLower PeoriaLake. The lakegets

shallowerin the upstream direction,and much ofthe upper end ofthe lake has practically

filledup with sediment. At present,much ofthe lake outsidethe 300-foot-widenavigation
channelisshallowerthan 5 feet.

As sedimentation continues at the present rate,much of the lake outside the

navigationchannelwillbe transformedintomudflats and wetland areasthatwillbe flooded

annually. The transformationof Peoria Lake into a narrow navigation channel with

bordering wetlands and mudflats not only willreduce aestheticvaluesbut alsowillhave

negativeimpacts on recreation,realestate,and tourism.

The need for rehabilitationof PeoriaLake is thereforeapparent. After evaluating

many alternatives,the IllinoisStateWater Survey recommended a comprehensive plan,the

creationofartificialislandsby selectivedredgingofcertainareas,which has become one of

the most promising alternativestobe carriedout as partofa long-termsolution.The U.S.

Army Corps ofEngineers,Rock IslandDistrict,determinedthatartificialislandconstruction
in PeoriaLake has a benefit/costratioofover4 based on recreationalbenefitsalone,without

takingany ofthe environmentalbenefitsintoconsideration.The major benefitsofselective

dredgingand islandconstructioninPeoriaLake couldinclude:

• Improved and diversifiedaquaticand riparianhabitats

• Dredged materialdisposalsitesforbeth navigationchannel maintenance and selective

dredging

• Reductionofwind- and navigation-inducedresuspensionofsediment and turbidity
• Reductionofsedimentationratesinthe areaswhere islandsare constructed

• More suitablewater-basedrecreationalsitesin PeoriaLake
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Sedimentation

Peoria Lake islocatedin centralIllinoison the IllinoisRiver between River Miles

(RM) 162 and 182 (figurei). PeoriaLake isone ofthe most important water resourcesin

centralIllinois.Itprovidesmany benefitstothe citizensofIllinois,such as opportunitiesfor

recreation,fishing,and beating,and a channel fornavigation.Most of the benefitsofthe

lake have been taken for granted because the lake is a natural lake. However, the

continuousaccumulationofsediment overtheyears isthreateningitsexistence.

The volume ofPeoriaLake at differenttimes isshown inTable 1 and Figure 2. The

correspondingaverage depths of the lake are given in Table 2 and Figure3. In 1903,the
lakevolume below 440 i_mean sea level(msl)was calculatedtobe 120,000acre-feekFor all

practicalpurposes the 1903 volume can be assumed to be the originalvolume of the lake,

even though the originalvolume ofthelakewould actuallyhave been somewhat greaterthan
the 1903 volume. Elevation440 i_msl isused in calculatingthe lake volumes at different

times because itprovidesa consistentreferencepointforallcomputations. It should be

noted,however, thatthe low-waterlakelevelpriorto 1939 was about 436.7i_msl, which is

3.3feetbelow the currentmean poollevel.

In 1965, the lakevolume was 72,900 acre-feet.Thus in 62 years the lake had lost

slightlylessthan halfofitsvolume. By 1976 the lakevolume was furtherreduced to56,600

acre-feet.In the 11 years from 1965 through 1976,the lakelostappreximate]y14 percentof
itsoriginalvolume or22 percentofits1965volume as a resultofsediment accumulation.

In 1985 the lakevolume was estimatedtobe only38,300 acre-feet,which was about
one-thirdofthe 1903 volume. The lake volume lostin the nine years from 1976 through

1985 was about 15 percentofthe originalvolume, which was almostthe same as thatlostin

the preceding11 years.However, the lossamounts to32 percentofthe 1976 volume.

As of 1985,the lakehad lost68 percentofits1903 volume due to sedimentation.The

situationiseven worse when the navigationchannel,definedas thatpart ofthe lakewhich

is9 feetor deeper,isexcludedfrom the lake volume calculations.Outside the navigation

channel,PeoriaLake had lost77 percentofits1903 volume. In 1985,the average depth of

the whole lake(upper and lower)was only2.6feet,and the average depth ofUpper Peoria

Lake was only2 feet(Demissieand Bhowmik, 1985,1987).

Peoria Lake has the highest sedimentation rate among all the large lakes and

reservoirsin Illinois(Demissieand Bhowmlk, 1985). The sedimentationratesforthe lake
were distinctlydifferentin the periodsfrom 1903 to 1965 and from 1965 to 1985. For the

periodfrom 1903 to 1965,the sedimentationratewas 0.63percentper year,which ishigh

but withinthe range ofsedimentationratesforotherlargelakesand reservoirsin Illinois.

The sedimentationrateforthe periodfrom 1965 to 1986 was 1.44percentper year,which is

more than doublethe rateforthe previousperiodand by farthe highestsedimentationrate
among thelargelakesand reservoirsinIllinois.

The severityofthe sedimentationin PeoriaLake isillustratedby figure4, in which

the 1903 and 1986 lakebed profilesarecompared at fourlocationsalongthe lake. As can be

inferredfrom thisfigure,much ofthe lakehas filledup with sediment. The sedimentation

rateis higher in the upper lake than in the lower lake. The lake gets shallowerin the
upstream direction,and much ofthe upper end ofthe lakehas filledup with sediment.
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Figure 1. Location of Peoria Lake on the Illinois River
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Table 1. Volume of Peoria Lake at Different Times at 440 feet msl

Volume in acre-fe_t
Year Upper Peoria Lake Lower Peoria Lake Upper plus Lower

1903 96,000 24,000 120,000

1965 55_200 17,700 72,900

1976 42_200 14,400 56,600

1985 26,500 11,800 38_00
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Figure 2. Volume of Peorla Lake at different times
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Table 2. Average Depth ofPeoriaLake at DifferentTimes at440 feetmsl

Average Depth in feet

Year Upper Peoria Lake Lower Peoria Lake Upper plus Lower

1903 7.6 9.8 8.0

1965 4.4 7.2 4.8

1976 3.4 5.9 3.8

1985 2.0 5.3 2.6

,2 , I ' I ' I ' I ' I '

,o _.

Lower Peoria Lake
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Figure3. Average depth ofPeoriaLake atdifferenttimes
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Figure 4. Comparison of 1903 and 1985 lake bed profiles for Peoria Lake

The net result of the sedimentation pattern in Peoria Lake is the shrinking of the deep

parts of the lake. This is illustrated in figure 5, where the portions of the lake deeper than 5

feet are compared for 1903 and 1985. In 1903 much of the lake would have been deeper

than 5 feet under present-day normal pool conditions, while in 1985 much of the lake was

shallower than 5 feet, with a narrow navigation channel in the middle of the lake. As

sedimentation continues and the shallow fiat areas start supporting vegetation, much of the
lake will be transformed into a wetland area that will be flooded regularly. The

transformation of Peoria Lake into a narrow navigation channel with bordering wetlands

and mudflats not only will reduce aesthetic values but will also have negative impacts on

recreation, real estate values, and tourism.

Alternative Solutions

One of the main objectives of the 1985 Illinois State Water Survey study was to

investigate a range of alternative solutions to the sedimentation problems and make
recommendations as to the best alternatives. Aider information was gathered on a number of

alternative solutions, the alternatives were grouped into the following four major categories,

including the "do nothing" alternative.

1. Control sediment input into the lake

2. Manage the in-lake sediment
3. Hydraulically manipulate the Illinois River through Peoria Lake

4. Do nothing
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Under each of the throe major categories of alternatives (excluding the "do nothing"
alternative), numerous alternatives were considered in the roport of the study (Demissie and
Bhowmik, 1985). For purposes of completeness and clarity, a complete list of the
alternatives considered in the original report is presented below.

1. Control sediment input
_L Control sediment input from tributary streams which drain directly to the lake.
b. Implement best management practices (BMPs) on the Illinois River watershed

to reduce erosion.

c. Implement a shoraline protection program for Peoria Lake.
d. Establish marshy areas to prevent bank erosion and rosuspension ofbettem

sediment.

e. Construct a dam upstream of Peoria Lake to trap the sediment from the Illinois
River.

f. Provide upstream storage for high flows to reduce the sediment input into the
lake.

2. Manage in-lake sediment
Dredge selected areas of the lake.

b. Lower the lake level to compact the sediment by drying.
c. Lower the lake level for dry dredging.
d. Dike part of the lake for dry dredging.
e. Createartificialislandsinthe laketoform braidedsidechannels,increaseflow

velocities,and reducewave action.

f. Experiment with thalweg disposalofdredged sediment.

3. Hydraulically manipulate the Illinois River through Peoria Lake
_L Raise the Peoria dam.
b. Build an in-lakedike(levee)to confinethe IllinoisRiverflow.

c. Redirectthe main flowofthe IllinoisRivertothe shallowpartsofthe lake.

d. Relocatethe sailinglineperiodically.

e. Widen and deepenthe Narrows.
f. Build a check dam atthe Narrows.

ARer allofthe above alternativeswere evaluated,a comprehensive lakemanagement

plan was recommended (Demissieand Bhowmik, 1985).Itwas recommended thatthe plan

includeallor some ofthefollowingalternatives:

* Selectivedredging
• Creationofartificialislands

•Raisingofthe dam
• Creationofmarshy areas

• Sediment input control

ArtificialIslands

Among the components of the recommended comprehensive plan, the creationof

artificialislandsby selectivelydredgingcertainareashas become one ofthe most promising

alternativestobe carriedout as partofa long-termsolution.

The U.S.Army Corps ofEngineers,Reck IslandDistrict,made an economic analysisof
the constructionofislandsin PeoriaLake as a follow-upto the Water Survey study. They

assumed groups ofislandsin Lower and Upper PeoriaLake and estimatedconstruction_sts
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and recreational benefits. They did not include any other benefits (such as environmental

enhancement) in their benefit calculations. With the above assumptions, they estimated
that groups of islands in Lower and Upper Peoria Lake would have benefit/cost ratios of 4.3

and 5.0, respectively. On the basis of such high benefit/cost ratios, they concluded that the
islands are economically justified. However, the Corps of Engineers could not pursue the
project further because the project would not have flood control benefits. They recommended
that the project be pursued by local and state groups (USACOE, 1987).

Construction of artificial islands is not a new concept, even though this is the first
time it is being proposed for lakes in the Illinois River valley. Artificial islands have been

constructed in offshore areas as shore erosion control measures and as drilling platforms
(Keith and Skjei, 1974; Garratt and Kry, 1978; Sohnlck et al., 1981). Numerous artificial

islands also have been created by disposal of dredged material in coastal waterways, the
Great Lakes, and the Upper Mississippi River (Soots and Landin, 1978; Schnick et al., 1981).

Artificial islands are also being constructed in Weaver Bottoms in Pool 5 of the

Mississippi River (USACOE, 1986a,b). The artificial islands in Weaver Bottoms are part of a
major habitat rehabilitation program in the Upper Mississippi River being conducted by the
U.S. Army Corps of Engineers and the U.S. Fish and Wildlife Service. Weaver Bottoms is a

4,000-acre backwater lake which had problems associated with increased velocities,
sedimentation, and turbidity (USACOE, 1986a,b). Artificial islands were selected as part of
the project to reduce wind fetch and thus sediment resuspension and turbidity. Another
benefit of the islands, in addition to improvement of the habitat, is that they serve as
disposal sites for dredged material from maintenance of the 9-foot navigation channel in the
Mississippi River.

Benefits of Artificial Islands in Peoria Lake

In Peoria Lake the construction of islands would serve many purposes. The main
benefits would include the followin_

1. Providing improved and diversified aquatic, riparian, and terrestrial
habitats. The dredging of lake sediment at selected areas would create variable water

depth habitatsin areas which are presentlyvery shallow. The dredged areas and the

shorelineofthe islandscan be contoured so thatthey providethe desiredwater depth at

selectedlocationsduringdifferentwater stagesin the IllinoisRiver. Such an arrangement
shouldprovideimproved and diversifiedaquatichabitatforfishand otheranimals.

Because of the variablestagesof the river,differentparts of the islandswould be

inundated at different times. Some of these areas would behave like natural wetland areas

and provide a different form of habitat that would enhance the aquatic habitat. Further up
at higher elevations on the islands, there would be areas that would not be inundated by
water every year. These areas could be designed to provide riparian and terrestrial habitats
to supplement the aquatic and wetland habitats. This should benefit beth waterfowl and

shore birds that are found in the Illinois River valley. In addition, the island habitat could
provide a refuge to migratory and nesting birds.

2. Serving as dredged material disposal sites for both navigation channel
maintenance and selective dredging. At present, frequent dredging is not required in
the Peoria Lake area to maintain the navigation channel. However, that will not be the

situation in the near future as the deeper portion of the lake keeps shrinking because of
continuous sedimentation in the lake. In some locations where the tributary deltas are very
close to the navigation channel (for example, as in the case of the Tenmile and Blue Creek
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Deltas),navigationchanneldredgingwillbe needed soonerthan in otherareas.Therefore,it

would be to the long-termbenefitofnavigationintereststohave sitesat which todisposeof

dredgedmaterialinPeoriaLake.

A largepartofPeoriaLake needs tobe dredgedifitisgoingtoprovidedeep water for

fishand wildlifehabitatand forrecreation.Ifno dredgingisperformed,a largepartofthe
lakewillbe transformedtomud fiatsand wetlands. However, dredginga largepartofthe

lakewould be expensiveand willnot likelyhappen. Therefore,with the limitedfinancial

resourcesavailableforlake rehabilitation,only selectedareas could be dredged- Ifsome

selectedareas are goingtobe dredged,thereisa need tofinda disposalsiteforthe dredged
material.Itisvery unlikelythatthe necessarystateand federalpermitscouldbe obtained

for disposingof dredged materialin the riverchannel and flushingitdownstream, as is

popularlybelieved.Thus islandswould be an advantageous additionto the proposalsfor

dredginginPeoriaLake.

3. Reducing wind- and navigation-induced resuspension of sediment and
turbidity. One of the major environmental problems in Peoria Lake is the resuspension of
fine sediment due to wind- and navigation-induced waves. The problem is aggravated by the

shallowness of a large part of the lake and the fine unconsolidated sediment at the bottom of
the lake. Peoria Lake is more than a mile wide and even as much as two miles wide (west to

east) at many places. Lower Peoria Lake is about 4 miles long, and Upper Peoria Lake is
more than 14 miles long in a south-to-north orientation. These dimensions and the
prevailing wind direction in the area, (southwesterly) provide long fetches for wind to

generate waves sufficient to resuspend the sediment in the lake frequently. Navigation and
recreational boating also generate significant waves that resuspend sediment in the lake.
Therefore the construction of islands that reduce the fetch of the wind would reduce the

generation of waves in the protected areas and the resuspension ofbettom sediment into the
water column. At the same time, constructing islands between the navigation channel and
some parts of the lake would shelter the area on the opposite side of the navigation channel

from waves generated by tows and pleasure eral_s. This would reduce the negative impacts
of navigation and recreational boating in some areas of the lake.

4. Reducing sedimentation rates in the areas where islands are
constructed. Constructing islands in Peoria Lake should create slightly reduced flow areas,
thus increasing the flow velocity through the ares. In Peoria Lake, the flow areas are so
large that the velocities under existing conditions are very small, resulting in high
sedimentation rates. Increasing the flow velocity would reduce the sedimentation rate in the
areas where the islands are built.

5. Providing more suitable water-based recreational sites in Peoria Lake.

At the present time only a small part of the lake is used for recreation. These areas are
limited to Lower Peoria Lake and the lower part of Upper Peoria Lake. The availability of
suitable recreational areas will continuously diminish as the lake fills up with sediment. At
the same time, the need for water-based recreation is expected to increase. Selective
dredging and island construction would provide some relief to the shrinking recreational
areas in the lake by increasing areas for water-based activities such as boating, sailing, and

water skiing.

6. Providing a side channel away from the navigation channel for safe
recreational boating. One of the concepts developed in this project is the inclusion of a
side channel along the islands on the opposite side from the navigation channel. The side
channel, in addition to providing an improved aquatic habitat to that provided by the shallow
channel border areas, would provide a safe recreational beating and sailing channel away
from the navigation channel and its large commercial na_dgation cratts.
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Conceptual Considerations

The selection of the dredge sites and the location of islands is an important
consideration in implementing a long-term lake rehabilitation and management program.
The dredge sites and the islands have to be located such that the new environment created

can be integrated into the river and lake environment and sustained for a long period of
time. The best method for achieving such an environment in Peoria Lake is to establish a
sidechannel by dredging and to use the dredged materialto partiallybuildthe islands,as

shown in figure6. Ifproperlydesigned and constructed,thisarrangement of islandsand
sidechannels shouldmaintain and sustainitselfand blend inwith the naturalenvironment

very well. In fact,the presence of a sidechannel and an islandor groups ofislandsisa
common featurein the IllinoisRiver valleyin areas where the riverdoes not flow in

constrictedreaches.Therefore,the selectionofislandand sidechannel locationsin Peoria

Lake shouldbe based on establishingan environmentthatfunctionsand looksllkea natural

environment and thatimproves the overallqualityofthe lake forfishand wildlifehabitat
and forrecreation.

Navigation
channel

I
r

1903 la_ed

Typical PeoriaLakecrosssectiontoday

Sidechannel

PeoriaLakecrosssection after islandconstruction

Figure6. ArtificialislandconceptforPeoriaLake
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SEDIMENT MANAGEMENT PROBLEMS OF BACKWATER LAKES
AND ALTERNATIVE SOLUTIONS

Nani G. Bhowmik, Principal Scientist
and AssistantHead ofSurfaceWater Section

IllinoisStateWater Survey

2204 GriffithDrive,Champaign, IL 61820

ABSTRACT

Construction of locks and clams along the Illinois River, especially in the reach
extending from Gral_n to the Lake DePue area, has created a large number of backwater
areas within the main floodplains of the river. These backwater areas are called backwater
lakes, and they are subject to natural variations in water depths and sediment deposition.
Moreover, over the last 100 years or so all the river basins in Minois have been subjected to
intense human activities and alterations. As a result of these natural and human

interventions, the Illinois River valley has experienced a tremendous amount of sediment

deposition in recent years. Many of the 53 or so backwater lakes along this river have lest 30
to 100% of thsir rapacity to sediment deposition. Peoria Lake, a bottemland lake, has lost
68% of its 1903 rapacity, and upper Peoria Lake will eventually attain the appearance of an
incised river with broad and shallow wetlands on both sides. On the average, about 20.6
million tons of sediment is deposited annually ever the entire valley, with a deposition rate of
0.81 to 2.1 inches per year. Recently implemented nonpoint source pollution control

measures are showing their impacts on the receiving bodies of water through substantially
lower concentrations of trace elements within the recently deposited sediment.

Numerous alternative solutions can be considered for managing these backwater
lakes, including constructing closing structures, periodic and selective dredging, using
dredged materials to create artificial islands, diverting high flows, installing management
practices on the watershed, and converting some of the backwater lakes to marsh and

wetland habitats. A concerted effort, in which various physical, biological, and
environmental factors are considered, is needed for the development of an acceptable
management scenario for these backwater lakes.

BACKGROUND

The lower portion of the Illinois River above Henry to GraRon, Illinois, occupies a
valley that was the home of the Mississippi River before the Wiscensinan glaciation occurred
(Willman, 1973). This former Mississippi valley inherited by the Illinois River was
broadened and deepened by the prs-Wiseeasinan glacial melts, which had substantially
larger flows than the present flow of the Illinois River. Thus the normal flows of the Illinois

Riverwere unable totransportallthe sediment deliveredto the riverby itstributaries.

Because ofthisalteredmorphology associatedwithglacialsediment depositswithinthe

largevalley,acceleratedsediment depositionoccurredallalongtheIllinoisRiver,especially

withinthe reachesoftheriverfrom the Peoriapooltothe rivermouth near Grai_n (Fig.1).

The gradientofthe riveratthisIorationisextremelysmall(32mm km -1),which also
acceleratesthedepositionofsediment on theriverbottom.
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Figure 1. Illinois River valley and the backwater lakes, River mile 0-230
After Bhowmik and Demissie (1989).
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Inadditiontothesenaturaleventsand naturalmorphology,human interventions

have acceleratedthe sediment rateinthe IllinoisRivervalley.Earlyinthe 1900s,the

bottemland areasoftheIllinoisRiverwere infairlypristinecondition(Benroseetal.,1983).

However, when the Sanitaryand ShipCanal was opened in 1900 and Lake Michigan water

was divertedthrough the IllinoisWaterway, the structureand morphometry ofthe Illinois

Riverpermanently changed. This changed regime eventuallyincreasedthe average water

depthsofthe river,with an associatedincreasein sediment depositionwithinthe floodplain
areas.Moreover,duringthisearlyperiod(1909 -1922)many drainagedistrictswere formed,

especiallybelow the Peoriapool,and the riverlostmost ofitsfloodplainstoagriculture.

Startingaround the 1930s,locksand dams were constructedallalongthe rivertomaintain a

minimum water depth ofat least2.7m. Thishuman interventionagainpermanently altered
therlver-floodplaininteractions.Many ofthe originalmarsh areasbecame open-water

areas,onlytoexperiencesubstantialsedimentationdue toslackwaters createdby the dams,
which initiateda significantalterationprocess.Moreover, startingaround and afterWorld

War II,intenserow croppingbecame the common practice,alteringthe land use and land

coverofthe IllinoisRiver watershed. Thischange oflanduse substantiallyincreasedthe
grosserosionrateofthe IllinoisRiverwatershed.

The IllinoisRiverthushas experiencedboth naturaland man-made constraintsthat

have resultedinhigherthan averagesedimentationrates.Almost allthe alterationshave

been permanent innatureand areirreversible.Investigationsand evaluationsofthese

problems by I-Iaveraand Bellrose(1965),Demissie and Bhowmik (1985,1987),Bhowmik et
al.(1986b),Bhowmik and Demissie(1989),and Bhowmik and Adams (1989)have shown that

the riverhas changed drasticallyand thatrevitalizationwillrequiresubstantialmonetary
commitments.

BACKWATER LAKE SEDIMENTATION

Sedimentation of the many backwater lakes, side channels, and sloughs along the
Illinois Waterway has been a chronic problem for many years. Construction of hydraulic
structures has increased this problem, especially in and around the backwater areas.
Sedimentation of the waterways has been instrumental in transforming some of the reaches
of the river from a lake-like appearance (because of locks and dams) to a fairly narrow and

incised river-like appearance. If no drastic measures are taken, many other reaches of the
river may attain this fate in the next 30 to 50 years (Bhowmik et al. 1986a).

The majority of the man-made lakes in Illinois are losing their capacities at the rate of
about 0.5% per year. However, most of the backwater lakes and bettomland lakes such as

PeoriaLake have substantiallyhighersedimentationratesthan most Illinoisreservoirs.As

of1975,therewere approximately53 backwater lakesalongthe IllinoisRiver,with a
combined surfacearea of21,520ha. The locationsofsome ofthesebackwater lakesare

shown inFig.1. Research resultsindicatethatsedimentationofthebackwater lakesisnot

an isolatedproblem and thatitextendsalloverthebasin.ExceptforPeoriaLake, where

recentsedimentationdatahave been collected(Demissieand Bhowrnik, 1985,1987),no new

data on the sedimentationratesofthesebackwater lakeshave been collectedsince1979,
(Bellrose et al., 1983).

During the drought of 1988, a field trip was made along many of the backwater lakes
to get a first-hand look at these lakes. Even though the summer of 1988 was an extreme
case, still many of the backwater lakes were nothing more than mudflate or dry lakebeds.
Some of the backwater lakes such as Pekin Lake, a portion of Swan Lake, and Weis Lake
were covered with tall weeds, and the transformation from a lake-like appearance to wetland
and finally to upland-type habitats had already taken place. Figures 2 and 3 show such
changes for Sawmill Lake north of Peria and Worley Lake near Pekin.
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Sawmill Lake (figure 2) is now in the process of changing from a wetland-type habitat

to an upland-type habitat. However, Worley Lake (figure 3) completely dry in 1988, and a

few more dry seasons such as in the summer of 1988 may eventually transform this lakebed
into a habitat similar to the one that is now present in Pekin Lake.

Figure 2. Sawmill Lake, July 28, 1988.

Figure 3. Worley Lake, July 27, 1988.
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No new sounding datahave been collectedfrom theselakesduringthe last12 to 15

years sincethe datacollectedby Lee and Stall(1976)and ReUrose etal.(1983).New and up-

to-datesounding datawillbe usefulindeterminingthepresentcapacityofthebackwater

lakesand how thoselakesshouldbe managed. Even though no new dataare available,
trendsin sedimentationratesin 15 backwater lakeswere determined on thebasisofolddata

and some newer soundingdata from PeoriaLake,and an estimateoftheircapacitiesas of

1985 was made (Bhowmik and Demlssie,1989).Table i shows thesevaluesas of 1985. Itis

apparent thatmany ofthe lakesare almostfullofsediment and thattheywillno longerbe
lakesby the mid-1990s orearly21stcentury.

Table 1. Sedimentationofthe Backwater Lakes alongthe IllinoisWaterway

Estimated

Capacity capacity Percent
(m3×103) (m3×103) capacity

Lake 1903 1985 loss

Swan Lake 5,984 3,084 48
Lake Meredosia 9,606 4,573 52
Museooten Bay 1,799 ~0 i00

Patterson Bay 334 31 98
Chautauqua Lake 17,623 13_289 25

RiceLake 3,778 1,047 72
Pekin Lake 398 261 34

Peoria Lake 147,960 47,224 68
Babbs Slough 1,698 642 62
Weis Lake 555 78 86

Sawmill Lake 2,600 174 93
Senachwine Lake 11,393 1,883 83
Lake DePue 3,498 607 83
Huse Slough 312 28 91
Ballard's Slough 175 26 85

SEDIMENT QUALITY

Research conducted by Demissie and Bhowmik (1985, 1987) and Cabill and Steele

(1986) on the quality of the deposited sediment along the Illinois River valley shows a trend
of generalized improvement. The sediment layer deposited since the 1970s is generally of
better quality than the sediment deposited in the 1950s and 1960s. Plots of lead and zinc

concentrations in deposited sediment from Peoria Lake show a gradual but certain decrease
in concentrations since around 1960.

This trend of decreased concentrations ofinerganic compounds in the deposited
sediment has been demonstrated all along the river valley. Figure 4 shows a plot of arsenlc
distn_utien along the river, in which the concentrations of arsenic for the top, middle, and
bottom layers of sediment are shown (Cahill and Steele, 1986). At most locations, the top
layer has a lower arsenic concentration than the middle layer deposited in the 1950s and
1960s. Similarvariationsforothercompounds suchas aluminum, chromium, lead,and zinc

have alsobeen observed.These variationsindicatethatthe inputofinorganiccompounds to

the IllinoisRiverhas decreasedinrecentyears.
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Revitalizationofthe backwater lakeswillrequirea considerableamount ofresources

and commitment by allconcernedagencies,includingstate,federal,and localentities.

Initiallya detailedsedimentationsurveyofallthe backwater lakesmust be done to

determine the presentcapacitiesoftheselakes.Based on thesedata and otheravailable

data on hydrology,geology,sediment quality,and physiographyofthe basin,comprehensive
management alternativesfortheselakesmust be developed.These management

alternatives must be based on recognition of the fact that many of the backwater lakes can
no longer be considered for revitalization as backwater lakes. More appropriately, they
should probably be considered for conversion into wetlands or upland habitats.

Other alternatives that should be considered for the management of these lakes may
include but not be limited to selective dredging;, construction of artificial islands with
dredged materials; management of dredged areas so that excessive sediment deposition
within these areas is either reduced or completely eliminated; isolation of high-demand areas
against excessive sediment deposition; construction of control structures to reduce the flood
flow to these areas; diversion of flcodflows with high sediment loads; construction of water
control structures; complete conversion of sediment-filled backwater areas into wetlands,
marsh areas or shallow water habitats; control of sediment input from local tributaries

through installation of best management practices on the watersheds including the
construction of detention basins and diversion structures; and finally, the alternative of

doing nothing and letting nature take its course of action.
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The backwater lakesare a valuableresourcethatshouldbe managed and protected.

However, management and protectionofthesebackwater lakeswillrequiresoliddatabefore

"remedialmeasures" csn be designed,developed,and implemented. Prompt actionby

variousconcernedagenciesand entitiescan and willresultin the development ofproper

management alternativesthatran have measurable influenceon thishighlyvaluable

resourcealongthe IllinoisRiver.
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HABITAT RESTORATION FOR FISH AND WILDLIFE IN BACKWATER

LAKES OF THE ILLINOIS RIVER

Don Roseboom and Rick Twait, Water Quality Section
Dan Sallee, Streams Program, Illinois Department of Conservation

Illinois State Water Survey, P.O. Box 697, Peoria, IL 61652

ABSTRACT

The Lake Peoria Habitat Restoration project was sponsored by the Illinois

Department of Conservation with Sport Fish Restoration funds to create fish habitat. The
Illinois River and Lake Peoria were the greatest fishing and hunting areas in Illinois.
Excessive rates of sedimentation are destroying Lake Peoria and all backwater lakes of the
Illinois River. Concurrently with increased sedimentation, much of the aquatic vegetation
disappeared between 1950 and 1965. High rates of sedimentation buried aquatic
vegetation beneath thick layers of fluid sediments. Wave action prevents natural

revegetation by uprooting young plants from the fluid sediments. When the aquatic
vegetation died off, populations of waterfowl and gameflsh declined quickly.

The Lake Peoria Restoration project has developed lowcost techniques to restore
aquatic vegetation. When placed behind a tire breakwater, arrowhead and pondweed
plantings have been successful in 1987, 1988, and 1989. Both the breakwater and plant
beds have survived two winters after the initial plantings. The breakwater also serves as an
artificial reef. Gameflsh response has been quick and dramatic. The number of fish

species has doubled and the numbers of fish have quadrupled. The vegetated area serves
as a nursery for young bluegill, channel catfish, and bass. In 1989, large bluegill were found
on the vegetated site only. In fact, the number and total weight of bluegill and channel
catfish in the vegetated area exceeded the number and total weight of all fish (mainly carp)
in the control area.

The Major Illinois River Problem Unresolved:

The major water quality problem of the Illinois River is the non-point pollution
problem of sedimentation. There are 53 backwater lakes along the Illinois River with a
combined surface area of 5,187,000 acres. These backwater lakes have had such severe

sedimentation that many are only broad shallow wetlands. Examples are Weis Lake and
Sawmill Lake with volumes losses of 86 percent and 91 percent respectively. It is believed
that over 20,000 acres of backwater lakes have been lost. Recent sedimentation studies
have indicated an increase in the rate of sedimentation between 1960 and 1980 in Peoria

Lake (DeMissie and Bhowmik, 1985).

Corresponding with the increase of sedimentation has been a decrease in the
amount of aquatic vegetation, which supports fishery and waterfowl resources. While the
filled backwater lakes have been called wetlands, aquatic vegetation is extremely limited so
that wave action constantly resuspended sediment. While highly turbid waters adversely
affect many species of plants (Bellrose et al., 1979), even emergent species as arrowhead

are absent from most of the filled backwater lakes. As in Chesapeake Bay with the
increased sedimentation and loss of aquatic vegetation, sport and commercial fisheries
declined, particularly centrachid species. Numbers of waterfowl migrating through the
Illinois River valley dropped precipitously also (Mill, et al., 1966).
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Field Test Design:

With Sport Fish Restoration funds from the Illinois Department of Conservation,
the Non-Point Pollution Control Program of the Water Quality Section began a 3 year
project to test methods of aquatic revegetation and their affects on gamefish populations.
Three areas of experimentation were established in a bay of lower Peoria Lake. This bay
lies just downriver from the delta of Ten Mile Creek. One area is a control area without
any type of revegetafion attempted. A second area would be revegetated without any wave
protection. The third area would have revegetafion behind a tire breakwater. All
revegetation methods were lowcost approaches, which could be utilized over a large area.

During 1986 baseline data was established on all three areas. Aquatic plantings
were attempted in both areas to be revegetated. Laboratory studies had found even
weighted tubers of arrowhead or sago pondweed would pull loose from the fluid sediments
without any type of wave action. The plant tubers were therefore placed deep into the
sediment so that the developing root system would be in a more cohesive sediment layer.

All plant beds required grazing protection from waterfowl during initial spring
growth. Orchard netting was placed around all plant beds. AU plant beds were uprooted
with the exception of one site behind a 40 ft. floating log. This bed regrew during the
spring of 1987.

Revegetation and the Tire Breakwater:

During the winter of 1986-87, a 700 ft. tire breakwater was constructed in 112
modules and transported to the bay area. During May of 1987, the 25-ton breakwater was
towed into the bay from the delta of 10 Mile Creek. The breakwater was held in place by
nine steel pilings. The pilings were 11 feet long and 5 inches in diameter. A gasoline water
pump and nozzle were used to jet the pilings eleven feet into the sediment. The
breakwater was attached to the pilings with 18 ft. lengths of 3/8 inch diameter chain. With
such construction, the breakwater has survived the ice of two winters.

In June of 1987, arrowhead plantings were again made in the two areas of
vegetation. Orchard netting was again required to prevent overgrazing of the developing
plant stems by waterfowl. In the vegetated area without breakwater protection, only the
bed of vegetation behind the floating log survived to flower in August.

All beds of arrowhead behind breakwater survived to flower in August. The plants
died back rapidly in September after flowering. The breakwater was left in place through
the winter of 1987-88. All the 1987 plant beds regrew more densely in 1988. New beds of

arrowhead were also established behind the breakwater in 1988. Sago pondweed was also
planted with the arrowhead beds. Sago plants were vis_le through August of 1988.

Gamefish Response to Revegetation and the Breakwater:

By the fall of 1988 and spring of 1989, the number of fish species in the area of the
vegetated breakwater area was double the number of species in the untreated control area.
The number and weight of all fish in the breakwater area were quadruple the number and
weight of all fish in the control area. The control area fish numbers were similar to the
breakwater area before revegetation and breakwater installation.
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During the May fish survey of 1989, bluegill and channel catfish exceeded all fish in
the control area in both numbers and weight. While bluegill were never found in the
control area, they did become numerous in breakwater area. The vegetated area served as
shelter and forage base for young channel catfish and striped bass.

Waterfowl Grazing:

Both second year and newly established beds of arrowhead flowered behind the
breakwater in August of 1987. Orchard netting was removed after flowering to determine

the effects of gazing on the beds. Even though arrowhead is not considered to be a prime
waterfowl food source, the effects of gazing were immediately apparent. While openings
in the orchard netting below the water surface allowed carp into some of plant beds, the
activity of rough fish did not compare with the gazing of waterfowl and aquatic rodents.

None of the aquatic beds had protective netting until June of 1989. The broods of
both mallard and geese young around the breakwater required the establishment of

protective fencing around the remaining plant beds. Waterfowl seem to prefer the
vegetated areas, which are separated from the predators on mainland. Protective fencing
will be kept in place until late fall of 1989. The protective fencing will be placed around
vegetative beds early in 1990. In this manner, recovery of first and second year plants can
be determined. The major problem in conducting this field trial was a major reason for
revegetation - the limited supply of wetland plants for migrating waterfowl in the Illinois
River valley.

Wetland Restoration to Reduce Sedimentation:

The project has demonstrated the advantages to the fisherman and waterfowl
hunter to recreate the wetland areas in those thousands of acres of barren, mud-filled

backwater lakes. Both video and slide presentations vividly demonstrate the response fish
and waterfowl. But how does the restoration of wetlands benefit the power boater or sailor
in deeper waters?

One of the primary concerns of both local recreationists and researchers in the
revegetation project was increased sedimentation of the vegetated area. This is a valid
concern and the primary reason for locating the field site in the shallow bay, which is not
deep enough for sail boats or power boats. Indeed most of the Illinois River backwater

lakes are too shallow for pleasure boating and too barren of vegetative cover for fishing or
waterfowl hunting. Presently river fishing is concentrated in the main river channel.

This project outlines the feas_ility of increasing fishing and hunting in backwater
areas while increasing the effectiveness of sediment entrapment of these shallow areas.

The entrapment of the nutrient-rich fine sediments increases the fertility of the marsh
while reducing sedimentation of the deeper river areas. Such wetland areas should

concentrate in shallow areas and deltas, which mark the entrances of tn'butary streams.
The wetland areas need not be confined to backwater areas but should extend up into the
valleys. These valleys must delay and contain floodwater so the sediment will be dropped
on land - wetlands, riparian borders or rowcrop fields.

The highest rates of sedimentation should occur in the stream valley because
sediment is cheaper and easier to handle on ground than underwater. The process should
promote the overflow of floodwaters so that the floodwaters spread and slow. Such a
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process simulates the stream patterns before agricultural drainage cleared and
straightenedfloodplain streams.

Wetland restoration onwooded streamdeltashasbeenaccomplishedby Fonsecaet
al., 1989. The borders of the stream and delta remain wooded but the interior area is
planted in thick marsh grassesto provide waterfowl habitat and trap sediment. Zonesof
deposition in streamvalleys need to be reclaimed becauseland and stream management
hasnot increasederosionbut increasedrates of floodwater runoff and sedimentdelivery.

Wetland restoration will buy time for upland soft conservation to reduce erosion
and floodwater runoff before deepwater areasof the river are filled. Both soil erosion,
floodwater runoff, and sediment delivery rates must be drastically slowed even if all
backwater lakesare filled. While the main river channelwill alwaysbe present,what will
water quality be like when streams drop all the sediment directly into the main river
channel? If the resuspensionof sedimentby commercial bargetraffic is a problem now; in
the future, millions of tons of sedimentwill be constantlyresuspendedby bargesin a river
that actslike a lake.

Wetland restoration provides buffer areas between sediment sources in the
watershed and the deep river areas. Wetlands have public support groups as hunters,
fishermen,and environmentalists,who will actively campaignagainstwetland destruction.
If water quality and deepwaters are to be protected in the river, then the best protective
strategyis an actively defendedbuffer between the river and its streams,which carry the
sediment.
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BENEFITS OF TARP TO THE ILLINOIS RIVER
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ABSTRACT

The Chicago Tunnel and Reservoir Plan (TARP) was conceived for eliminating
combined sewer overflows to Metropolitan Water Reclamation District of Greater

Chicago waterways by storing the runoff from rainfall in underground tunnels and
reservoirs and then gradually releasing it through the existing wastewater
treatment plants. The benefits of TARP have been considered for the project area,
which covers about 375 square miles; however, the propagation of these benefits to
the Illinois Waterway downstream of Lockport to its confluence with the Mississippi
River has not yet been investigated. A study is in progress to determine the

reduction in peak flow and improvement in water quality with TARP Phase 1
(nearing completion) and Phase 2 (which includes reservoirs), and to investigate the
propagation of these effects downstream of Lockport to Merodosia. The reduced
peak flows and stages will provide some relief from severe flooding, thus reducing
flood damages and posing less danger to the levees along the river. The runoff from
the urbanized Chicago area of about 375 square miles will be treated at the
wastewater plants before it is released to the waterways. This will lead to
significant improvement in water quality in the Illinois River.

INTRODUCTION

The city of Chicago began building its first sewers in 1850, mainly to drain
stermwater away from the dirt roads of those days. After the Chicago fire of 1871,
new brick sewers were constructed to replace the old wooden conduits. By the late

19th century the stermwater sewers had been turned into combined sewers, carrying
beth storm runoffand sanitary sewage directly into the rivers and into Lake
Michigan. In the early 1900s, the construction of sewage treatment plants began,
and by 1930 Chicago and its suburbs were almost completely developed to cover an
area of 375 square miles. New intercepting sewers were constructed to capture the
combined sewage during dry weather, but the intercepters and the plant capacities
were be exceeded during high runoffperiods. Separate sewer systems have been

constructed since 1930 for stem runoff and sanitary sewage. However, the
combined sewers built before 1930 still remain. Because of these combined sewers

and the increasing concentration of people and industries within the 375-square-
mile metropolitan area, about 100 spills of raw sewage and storm water enter the
Chicagoland waterways every year, causing major pollution problems (Rebison
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1986). The more intensestorms causeresidential andbusinessflooding,and may
even causebackflowsinto Lake Michigan.

The TARP,or the ChicagoTunnel and ReservoirProject,wasconceivedby the
Metropolitan Water ReclamationDistrict of Greater Chicago(MWRDGC,formerly
known asthe Metropolitan Sanitary District) primarily to eliminate the pollution
and flooding causedby the combinedseweroverflows(CSO)to the Chicagoland
waterways. To reducethe overflowsfrom combinedsewersinto the waterways,
runoff from rainfall is stored in tunnels, ranging in size from 9 to 33 feet in
diameter, and then gradually passed through existing wastewater treatment plants
before being discharged to the waterways. TARP will also significantly reduce the
sedimentation in the waterways.

TARP is one of the largest public works projects ever undertaken and has the
following goals: 1) protection of Lake Michigan; 2) cleanup of rivers and streams; and
3) flood control. Because of the immensity of the overall project, TARP has been
designed in two phases. TARP Phase 1 will primarily control pollution, and TARP
Phase 2 will provide for flood control. The total cost of TARP is about $4.14 billion
(in 1989 dollars). The cost of Phase I is about $2.59 billion and the cost of Phase 2 is

about $1.55 billion. TARP Phase 1 primarily consists of tunnels, and TARP Phase 2
will have tunnels and storage reservoirs. A simple diagram of TARP showing beth
phases is presented in figure 1. Within the service area, the TARP has been
subdivided into four separate subsystems: Mainstream, Des Plaines, Calumet, and
O'Hare (or Upper Des Plaines) systems.

The expected benefits of TARP have been considered only for the project area, which
covers about 375 square miles. The propagation and attenuation of these benefits
for the Illinois Waterway downstream of Lockpert have not been considere&

TUNNEL

AND

RESERVOIR PLAN

CANAL

:" ":. _-_._ STOUGE RESUVOIR

D_OP I SHJST STATION

_ eo_ _rUTUM

Figure 1. Components of Phase 1 and Phase 2 of TARP (Courtesy of MWRDGC)
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TARP PHASE 1

The components of TARP Phase I consist of collecting structures, drop shaft.s,
tunnels, and pumping stations. TARP Phase I will capture CSOs from a service
area of 375 square miles, containing about 13,500 miles of sewers (U.S. Army Corps
of Engineers 1986; MWRDGC personal communication 1989). The drop shafts range
in diameter from 4 to 17 feet, depending on the required inflow capacity. The
tunnels range from 9 to 33 feet in diameter and are bored 150 to 350 feet below
ground. Of the 109.4 miles of completed and proposed tunnels comprising TARP
Phase 1, the largest is the Mainstream tunnel (see figure 2), which conveys the
combined sewer flows to the pump station located at the end of the tunnel. The
pump station operates at a dewatering rate that allows a fifll tunnel to be emptied
within two to three days (U.S Army Corps of Engineers 1986). The Mainstream
System has 40.3 miles of tunnels with 31.2 miles completed so far (MWRDGC
personal communication 1989). The Des Plaines System consists of 25.8 miles of
tunnels. Currently 3.5 miles of the Des Plaines tunnels have been completed and
13.4 miles are under construction (MWRDC_ personal communication 1989). The
Des Plaines System is also dewatered by the Mainstream pumping station. The
Calumet System consists of 36.7 miles of Phase 1 tunnels, of which 9.2 miles have
been completed (MWRDGC personal communication 1989). The Calumet pumping
station is located at the Calumet Sewage Treatment Works in Chicago. It is
designed to handle the total Phase 1 Calumet System discharges. When all of its six
pumps are in operation, the Calumet pumping station will have a capacity of about
500 cubic feet per second (cfs), which can dewater the Calumet System in two days
(U.S. Army Corps of Engineers 1986). Phase 1 of the O'Hare System is complete and
consists 0f6.6 miles of tunnels.

In summary, TARP Phase 1 consists of 109.4 miles of tunnels. As of now, 63.9 miles
of these tunnels are either completed or under construction, with 45.5 miles
remaining to be constructed. When TARP Phase 1 is completed, it will have 6,815
acre-feet of tunnel storage capacity (MWRDGC 1987). The distribution of the
capacities with respect to the subsystems is as follows: Mainstream System = 3,697
acre-feet; Des Plaines System = 1,267 acre-feet; Calumet System = 1,638 acre-feet;
and O'Hare System = 213 acre-feet.

TARP PHASE 2

TARP Phase 2 has initially been planned to consist of additional conveyance tunnels
(Mainstream and Calumet Systems), an on-line reservoir, and three terminal
reservoirs located at the downstream ends of the Mainstream/Des Plaines, Calumet,
and O'Hare tunnel systems. The purpose of the tsrminal reservoirs is to capture a
greater quantity of combined sewer overflow volume for flood control. The

Mainstream/Des Plalnes reservoir will be located in the McCook quarry, and the
Calumet System reservoir will be located in the Thornton quarry. Both quarries are
still being mined by their owners, but MWRDGC has begun acquiring land. The

storage capacity proposed by the District is 84,000 acre-feet for the McCook
reservoir, 40,000 acre-feet for the Thornton reservoir, and 3,550 for the OTIare
reservoir. However, a U.S. Army Corps of Engineers study has recommended
significantly reduced storage capacities for the TARP Phase 2 reservoirs (U.S. Army
Corps of Engineers 1986).

The recommended plan for the McCook reservoir involves constructing a 32,100-
acre-foot reservoir that will provide 30,100 acre-feet of flood storage for the
Mainstream System and 2,000 acre-feet of flood storage for the Des Plaines System.
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The recommended Thornton reservoir is only 14,600 acre-feet, and only 1,050 acre-
feet of reservoir storage is recommended for the O'Hare System. Therefore, the total
reservoir capacity of 127,550 acre-feet proposed by the MWRDGC is reduced to
47,750 acre-feet by the recommended Corps of Engineers plan. In addition to the
reservoir storage, there will be 2,342 acre-feet of storage due to 21.6 miles of Phase 2
tunnels. The Mainstream System will have 17.3 miles of Phase 2 tunnels (1,984
acre-feet), and the Calumet System will have 4.3 miles of Phase 2 tunnels (358 acre-
feet).

WATER QUALITY IMPROVEMENTS

When Tarp Phase 1 is finally completed, combined sewage overflows from
approximately 80% of the storms will be captured and diverted to tunnels for
temporary storage and treatment. This will reduce the pollution of the Chicagoland
waterways by approximately 85%. In the first year of operation the Mainstream
System has eliminated 80% of the combined sewage pollution problems throughout
most of Chicago and 15 nearby suburbs, an area of 204 square miles (Robison 1986).

Combined sewage overflows from the Chicago area appears to negatively impact the
dissolved oxygen (DO) resources and general water quality to some degree. TARP
Phase 1, although only partially completed, has had a significant effect on improving
downstream DO resources.

The water quality data collected by the MWRDGC for a period before the TARP
operation began (January 1983-December 1984) and a period al_r the TARP
operation began (January 1986-June 1988) indicate that DO levels at all six
locations monitored in the TARP area have increased since the TARP operation
began (Lue-Hing et al. 1989). An increase of up to 25% in DO levels at one station
and a decrease of 53% in BOD levels at another station were observed. Total
phosphorus, total iron, and phenol levels have also showed consistent decreases at
all six locations.

Significant improvements in daily average DOs have been realized downstream of
Lockport since the operation of TARP Phase 1. These improvements can be
attributed primarily to a higher degree of treatment of point source wastewaters.
Average daily DO values in the Peoria pool (figure 3) appear to have increased
significantly because general water quality improvements in the Chicago area and in
some problem areas along the waterway have provided an environment conducive to
sustaining primary productivity. Photosynthetic oxygen production has become an
important and somewhat reliable DO resource in the Illinois River below Starved
Rock. This fact has been documented and reported upon by Butts et al. (1987) and
Butts and Schnepper (1989). Present water quality conditions above Starved Rock
still appear to retard photosynthetic oxygen production in terms of magnitude and
sustained yield. Limited data over the last few years indicate that this may be
changing. The long-term effects of the implementation of TARP could possibly
hasten this phenomenon to the benefit of Illinois Waterway water quality.

A significant portion of the DO depletion in the Illinois Waterway has historically
been caused by sediment oxygen demand (SOD). A comparison of SOD data before
and after TARP Phase i operation began indicates that SOD had decreased at three
of the seven stations monitored (Lue-Hing et al. 1989). A reduction of as much as

61% was observed at one station. Completion of TARP should effectively reduce
SOD values, especially in the Brandon Road and Dresden Island pools, over the next
three to five years. More detailed and definitive information on the water quality

improvements will be forthcoming from field studies and monitoring currently being
conducted by the Illinois State Water Survey.
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FLOOD CONTROL

The flood control portion of TARP will be achieved by the Phase 2 reservoir storages.
With the Corps of Engineers' recommended plan, 47,750 acre-feet of reservoir
storage and 2,342 acre-feet of additional Phase 2 tunnel storage will be available for
floodwater retent$on. The 32,100-acre-foot McCook reservoir would be sufficient to
capture runoff from a 30-year, 24-hour storm on the Mainstream System, plus a 9-
year 24-hour storm on the Des Plaines System (U.S. Army Corps of Engineers 1986).
In the Calumet System, the 14,600 acre-feet Thornton reservoir and the available
tunnel capacity should be able to contain a 7-year, 24-hour storm. Expected
overflow volumes and their frequencies in the Mainstream, Des Plaines, and
Calumet Systems without TARP Phase 2 (Phase I completed) and with TARP Phase
2 (recommended plan) are shown in table 1. A continuous period analysis was used
to evaluate these volumes and frequencies, based on the 28 years of data for the
period 1949 through 1976. The Corps of Engineers' continuous-record analysis also
shows that the backflows to L_ke Michigan would be reduced from 91 to 11 for the
period of analysis at the three control points (Wilmette Pumping Station, Chicago
River Controlling Works, and O_rian Lock and Dam).

A significant amount of reduction in flood peaks, especially due to TARP Phase 2, is
expected downstream of the TARP service ares An analysis of the annual peak
discharges at the Sanitary and Ship Canal at the Lockport Powerhouse by the U.S.

Army Corps of Engineers (1986) indicates that the implementation of the TARP
Phase 2 recommended plan may significantly reduce the peak flood levels, especially
at higher return periods (table 2). According to this analysis, reduction in peak flood

discharges due to implementation of TARP Phase 2 is about 35%. Cousidering that
the TARP service area (375 mi ) covers only about one-half of the total drainage
area (740 mi 2) above Lockport, reduction in peak flood discharges from the TARP

area may near 70%. These lower flood peaks will significantly reduce the frequency
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and duration of residential and business flooding in the TARP service area. What
remains to be investigated is the attenuation of the beneficial effects of these
reduced peak flows (and improved water quality) downstream in the Illinois
Waterway down to Meredosia`

Table I.Overflow Volumes and Their Frequencies in the Mainstream, Des Plaines,
and Calumet Systems, with and without Recommended TARP Phase 2

(from U.S. Army Corps of Engineers 1986)

Mainstream System Des Plaines Svstem Calumet Svstem

Without With Without With Without With

Ph_ 2 Phase 2 Phase 2 Phase 2 Phase 2 Phase 2
Number of
Overflows 214 4 47 7 466 6

Duration of

Overflows (hr) 2,080 311 631 24 10,205 336

Average
Duration of
Overflow (hr) 9.7 77.8 13.4 3.4 21.9 84.0

Overflow
Volume (ac-i_) 693,629 34,775 29,087 4,087 781,528 33,124

Max. Overflow

Volume (ac-ft) 36,167 15,086 3,896 2,568 30,569 25,696

Table 2. Peak Discharge Values at Lockport without TARP Phase 2 and
with TARP Phase 2 (from U.S. Army Corps of Engineers 1986)

Flood Peak without Flood Peak with
Return Period TARP Phase 2 TARP Phase 2

(years) (cubic feet per second) (cubic feet per second)

1 4,500 2,790
2 12,000 7,800
5 17,000 11,I00

10 20,600 13,400

25 25,400 16,500
50 29,200 19,100

100 33,300 21,800

MODELING STUDIES

Research is currently being conducted to investigate the propagation and
attenuation of favorable conditions (improved water quality and reduced flood peaks)
downstream of Lockport in the Illinois River Waterway. Lockport flows are being
adjusted to bring the historical flows (reported by the MWRDGC) in line with the
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new acoustic velocity meter (AVM) measurements, which have been recorded since
June 1984. A flow simulation and prediction model is being developed for the
Illinois River that can effectively simulate the variations in the daily low and high
flow conditions. The Lockpert flows will be input to this model. The adjustment of
the historical Lockpert flows will eliminate any bias that may exist due to different
measurement techniques used at different times.

Flow conditions and stages at four stations (Lockpert, Marseilles, Kingston Mines,
and Meredosia) along the Illinois River will be generated by using the adjusted
historical flows at Lockport, with beth TARP Phase 1 and Phase 2 storage and
dewatering capacities. Statistics on high and low flows will be computed for three
scenarios: 1) base condition (historical flows); 2) with TARP Phase I conditions; and
3) with TARP Phase 2 conditions. Determination of new flood stages along the

Illinois River due to TARP will also be useful in estimating accrued benefits (or
reduced damages) due to lower flood levels. Lower flood levels in the Illinois River
are expected to result in less pumping at the levees, less risk to the levees, less
flooding of urban and agricultural lands, and sustained water supply.
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ENVIRONMENTAL MANAGEMENT PROGRAM PROPOSAI_
THE ILLINOIS BASIN

Bin Donets

Illinois Department of Conservation
524 South Second Street, Springfield IL 62701-1787

ABSTRACT

The Environmental Management Program was established by Congress in 1986 to protect the
environmental resources of the Upper Mississippi River Basin which includes the Illinois River
and provide a sound basis for the future management of the river system. The Environmental
Management Program is composed of five program elements which are (1) Habitat Improvement
Projects (2) Long Term Resource Monitoring (3) Recreation Projects (4) Recreation Economics
Study and (5) Navigation Traffic Monitoring. The U.S. Army Corps of Engineers implements
the Environmental Management Program through a coordination process with the U.S.
Department of Interior, the Upper Mississippi River Basin Association, and the Five states in
the upper basin. The Illinois Department of Conservation is the lead State agency for the
coordination and implementation of the program in the State of Illinois.

At least nine major Environmental Management Program Habitat Improvement Projects are
recommended for design and eventual implementation in the Illinois basin. These projects
include the Peoria Lake island construction and habitat improvement project, the Banner Marsh
Habitat Rehabilitation and Enhancement Project in the La Grange Pool, the Rice Lake
Complex Habitat Rehabilitation and Enhaneement--Phase I Project in the La Grange Pool, the

Chautauqua Lake Project in the La Grange Pool, the Sanganois Wildlife Area project, the Alton
Pool Side Channels near at the mouth of the Illinois River, the Stump Lake Project near the
mouth of the Illinois River, the Swan Lake Refuge, and the Calhoun Point project. The present
status of final design and implementation of these projects is summarized.

INTRODUCTION

For those of you that are not familiar with the Environmental Management Program, I would
like to provide you with some background of how the program came about and its mission.

With the authorization of the replacement of Lock and Dam 26, Congress directed the Upper

Mississippi River Basin Association to prepare a Comprehensive Master Plan for the
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Managementof theUpperMississippiRiverSystem.ThissystemincludestheentireIllinois
RiverfromGraftonto Lake Michigan. The Master Plan recommended a second lock at L&D
26 and the Environmental Management Program with an initial 10-year time frame. The
environmental recommendations were tied to past, present and future deterioration of the fish
and wildlife habitat of the river system.

A General Plan for the implementation of the Upper Mississippi River System-- Environmental

Management Program was completed by the North Central Division, U.S. Army Corps of
Engineers in January, 1986. The U.S. Fish and Wildlife Service, Region 3, and the five affected
states (Illinois, Iowa, Minnesota, Missouri, and Wisconsin) participated through the Upper
Mississippi River Basin Association in developing the General Plan.

Habitat Rehabilitation and Enhancement Projects (HREP), Long-term Resource Monitoring,
Recreation Projects (LTRM), An Economic Impacts Study on Recreation and Navigation Traffic
Monitoring are the five elements of the EMP General Plan. Approximately 95 percent of the
authorized 191 million dollars for EMP is the HREP and LTRM elements of the plan.

Although annual funding levels have laden short of the annual authorized amount, the program
has received increased funding every year with this years funding at 75 percent of the authorized
amount.

At this time I would like to provide you with an overview of what Habitat Rehabilitation and
Enhancement Project activities taking place along the Illinois River. Some other EMP activities
will be described in more detail by other presentations in this conference.

Habitat Rehabilitation and Enhancement Projects are proposed by States and the U.S. Fish and
Wildlife Service, and are engineered and constructed by the Corps of Engineers. Most of these

projects are designed to counteract side channel and backwater sedimentation. The projects may
involve dredging and alteration of flow patters by channel structures, construction of enclosed
levee systems with pumping facilities for water level control, island construction, bank
stabilization, wing dam modifications, and vegetation manipulation.

PROPOSED PROJECTS IN TI-IEILLINOIS BASIN

Peoria Lake: The general design phase was started in June 1988 and is scheduled
to be completed in March 1990. The project scope has three
elements, a barrier island, removing a silt plug at the end of the
East River and constructing a forested wetland management area all
at the Woodford County Conservation Area. This project has
received support from Heartland Water Resources Council and the

Tri-County Regional Planning Commission, the designated
Metropolitan Planning Organization. September 7, 1989 was the
date of the latest of two information meetings held in Peoria. The

public has shown support for this project. It is anticipated that
some elements of this project may provide insights to solutions to
the overall problems at Peoria Lake. Estimated project cost is
$4,000,000.

Banner Marsh: General design work was started in July 1989 and scheduled to be

completed in January 1992. The project scope includes all major
elements of the Master Management Plan to complete restoration of
Banner Marsh to a fresh water marsh habitat for fish, wildlife and
migratory waterfowl as outlined in the Banner Marsh Natural
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ResourceManagementPlanis theprimaryobjectiveof this project.
Projects costs are estimated to be $4,575,000.

Rice Lake: The 5,592 acre backwater area at Rice Lake is scheduled for general
design work for sometime after FY 92. The proposed project would
involve re-establishing the Hate Levee to function as the major
water control facility for the entire comple_ A pumping facility
would be located on the Illinois Waterway. Later phases could
include the excavation of channel for water supply to management
areas, upgrading of the riverside access road/levee for flood and
sediment control, interior levees for moist soil management, island
construction in the lakes, and creation of additional mudflats. The

estimate for this project is $1,891,000.

The proposed project's primary purpose is habitat improvement for
migratory waterfowl. Re-establishing the Hate Levee and installation
of the pumping facility would reduce sedimentation and enable
manipulation of the water level necessary for moist soil
management. Food supply for waterfowl will be more stable due to
greater water control capabilities. Habitat would be improved for
herons, egrets, shorebirds, eagles, cormorants, and other endangered
species which utilize the area.

Chautauqua Refuge: The proposed project includes the construction of a pump station
with road access and electrical connection; repair of the existing
cross dike to include installation of a water control structure;

dredging of Liverpool Ditch, and potentially Meyer's Ditch; and
channel dredging and island construction within the lake itself. Cost
estimate is $1,380,000.

The project will create a moist soil management unit that will
provide reliable submergent and emergent vegetation and
shallow-watcr aquatic habitat for migrating waterfowl, wading birds,
and other wetland dwelling wildlife species. Channel dredging
within the lake will allow for effective dewatering and provide
material for the creation of several islands. The islands will be

oriented and of sufficient height and length to decrease wind fetch,
thereby reducing turbidity. Ditch dredging will not only increase
available water for the pump station, but also provide deeper
channels and holes to benefit the local fisheries.

Sanganois Wildlife Area: This proposed $1,886,000 project of levee and water control
structures will restore water to the backwater areas as proposed in
the departmental Master Management Plan. Once completed, it will
be the largest single waterfowl area (11,695 ac.) within Illinois, using
contour levee systems for water level management and will _provide
food and water capabilities for up to 5 percent of the waterfowl in
the flyway.

Alton Pool

Side Channels: The side channels within the Alton pool of the Illinois River afford
a protected riverine habitat conducive to the feeding, spawning, and
resting of fish. The channel banks are largely unprotected and bank
erosion with resulting sediment deposition has damaged fish habitat.
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Thisprojectwouldprovideinstallationof various erosion control
measures in several of the major side channels that are experiencing
the most severe erosion problems. Cost estimate is $925,000.

Stump Lake Complex: The general design phase was started March 1989 on this backwater
area in pool 26 of the Illinois river. The Fowler Lake element of
this project was removed from the scope because the Department of
Conservation decided to accomplish this project element sooner with
their heavy equipment program. Low levees and water control
structures at Stump and Flatt Lake will allow ma2dmum
management of habitat conditions for this heavily used wildlife area.
Construction is anticipated to tart in March 1992. Estimate of cost
is $2,276,000.

Swan Lake Refuge: Three low level riprapped dikes with stop log structures and
pumping facilities would be provided so that water levels could be

manipulated as required for moist soil and fisheries management.
The two upstream compartments would be managed for waterfowl.
The downstream compartment would be managed for fisheries.
Deeper channels would be dredged to improve water characteristics
and to provide a winter fish refuge. Wing dams would be
constructed to extend into the lake, thereby reducing the fetch and
decreasing wave action and also providing shelter for juvenile fish.
General design work has started on this $2,929,000 project.

Some 2,400 acres would be restored to prime fish and wildlife
habitat. Under pre-existing conditions, the luxuriant plant growth
nourished many species of marsh and water bird. The fish

population included goodly numbers of bass, crappie and channel
catfish. The area was also an important feeding ground for bald
eagles.

Calhoun Point: The proposed project would: (l) provide a low elevation perimeter
levee to substantially reduced sediment deposits from the more
frequent flood events and (2) provide low elevation interior levees,
connecting ditches, swale blockages and selected deep water
dredgings, and gated water control structures to form four
independent management units: a riverine fish unit, two wildlife

units, and a combination fish and wildlife management unit. We
estimate this project to be in the four million dollar range.

Rehabilitating and enhancing these wetland and aquatic habitats
would provide breeding, nesting, and feeding habitats for many
forms of waterfowl, mammals, and reptiles, and would furnish
productive spawning and nursery areas for riverine fishes.
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THE ILLINOIS RIVER BASIN: LIFEBLOOD OF OUR STATE

Karen A. Witter

Department of Energy and Natural Resources

325 West Adams Street

Springfield, Illinois 62704-1892

Good afternoon, ladies and gentlemen. I want to invite you to
come with me to look at an old friend - the river that gave our

state its name, the illustrious, industrious Illinois.

The Illinois River is 273 miles long. It stretches from its

headwaters in the region of Chicago and Lake Michigan and winds

southwest toward its confluence with the Mississippi River at

Grafton, only about 20 miles from St. Louis as the crow flies.

The Illinois River Basin occupies about half of the land area of
Illinois. It extends north into Wisconsin with the upper

portions of the Fox and Des Plaines Rivers and east into Indiana

with the Kankakee and Iroquois Rivers. The Illinois River Basin

includes almost half Of our state's agricultural land, more than

a quarter of our forest land, more than a third of our surface

waters and streams, and 95 percent of the urban areas of
Illinois.

In the course of the ages, Nature recast the river from its

original form. The present-day Illinois is the remnant of the

much larger Mississippi River which carved out the Illinois

Valley. By the time the early settlers arrived, natural
reductions in the river's drainage areas and changes in the flows

had made the Illinois much smaller and more sluggish than its

prehistoric ancestor.

The early settlers made the Illinois work for them just as we
have in this century. In times past, the river served as the

primary inroad to the Illinois portion of the Northwest
Territories, transporting settlers and their goods. It was their

main source of water and an important source of food and raw

materials for a fishing industry and even a button industry that
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relied on the mother-of-pearl taken from the mussel shells once
plentiful in the river.

For a long time, the Illinois River has been the backbone of
Illinois commerce and industry. As early as 1679, coal was
discovered on the river. Steamboats first plied the river in
1828, a mere ten years after Illinois was admitted to the Union.
Today, over two hundred industrial and agricultural processing
and transport terminals are situated in the Illinois River Basin.

The waterways of the Illinois River Basin are as economically
important to us as the interstate highways. They carry 60
percent of the state's annual commodities tonnage; almost
one-quarter of all the grain produced in the United States; as
well as petroleum, chemical products, coal, sand and gravel, and
salt. Nationally, the Illinois River waterways carry 9 percent
of the total barge shipments transported on our nation's inland
and intracoastal waterways. Transport of crude petroleum
products, chemicals, and fertilizers has increased in recent
years, and we expect to see this trend continue.

In addition to serving our state's economic and commercial needs,
the Illinois River also serves as the source for public water
supply systems throughout a vast region of the state. Peoria is
the largest user, but the cities of Elgin, Kankakee, Pontiac,
Streator, Decatur, Taylorville, Springfield, Jacksonville, and
Canton also use water from tributaries of the Illinois River.
Moreover, the CommonwealthEdison Companyuses Illinois River
water for cooling purposes.

At the sametime, the Illinois River is hometo a variety of fish
populations, and side channels and backwaters serve as nurseries
and spawning areas. Sport fish at homein the Illinois include
white bass, largemouth bass, bluegill, and black crappie; there
are also channel catfish, carp, buffalo, bullhead, walleye,
sauger, and manyother warm-water species.

Commercial fishing today isn't what it was in the early 1900s,
whencarp and buffalo were a major source of income for fishermen
along the middle and lower reaches of the river. Today, about
one million pounds of carp, buffalo, catfish, drum, and other
commercial fish are taken from the river each year. Still,
their wholesale market value comesto more than a quarter million
dollars annually.

Sport fishing is even more lucrative. Over two million angling
days per year are spent on the Illinois River and its
backwaters. Whenyou figure that the estimated average spending
for each angling day is $12, the value of angling on the Illinois
River comes to about $25 million a year.

The Illinois River has also been important historically to a
multitude of avian species. The river valley is a major
wintering ground for the endangered bald eagle. In recent years

82



as many as 375 bald eagles have been counted annually, which

represents about 3% of the total wintering population of bald

eagles in the lower 48 states. The endangered double-crested

cormorants migrate through the valley in fall and spring, and the

endangered great egrets and black-crowned night herons nest with

the common great blue heron in rookeries throughout the valley.
Wading shorebirds, ducks, geese and other waterfowl rest and feed
in the various wetlands associated with the river in both fall

and spring.

In addition to fishing and hunting, the activities of boating,
water skiing, hiking, and camping and the pleasures of the scenic

and historic sites and parks along the river draw thousands of

visitors to the banks of the Illinois each year -- and

Illinoisans spent more than six billion dollars on recreation in

1985, which generated just under two billion dollars in tax
revenues.

Although the Illinois ranks among our state's top recreational

resources, it has also been a primary channel for the transport
of human, animal, industrial, and agricultural wastes. From its

headwaters near Lake Michigan to its confluence with the

Mississippi near St. Louis, the Illinois River has absorbed the

wastes of the industries, the farms, the stockyards, and the
people who have inhabited its banks and basin for more than a

century.

Needless to say, the major contributor is and always has been

Chicago. With the city's growth in the late nineteenth century

came the problems that always accompany progress. Manufacturers,

slaughter houses, and families all dumped their wastes into the
small, sluggish streams along the Lake Michigan shores, and

these in turn carried the city's wastes into the lake.

Even as early as 1848, Chicago had a waste pollution problem, and

the city attempted to remedy it by opening the Illinois and
Michigan Canal, which carried wastes into the Illinois River via

the Chicago and Des Plaines Rivers.

Twelve years later, however, even this was not sufficient for

Chicago's growing waste load. Eventually, the Chicago Sanitary

and Ship Canal was built in 1886 and served as a new conduit to
the river for untreated wastes.

The beginning of the twentieth century marked the beginning of a

new era for the Illinois River - and not a very healthy one. In

January of 1900, the Illinois River received the first water to

be diverted from Lake Michigan and the Chicago and Calumet Rivers

through the new Chicago Sanitary and Ship Canal. The new canal

was bigger, deeper, and more hydraulically efficient than the I&M

Canal, and it carried massive volumes of untreated sewage into

the Illinois River, along with water from Lake Michigan. By also

raising the average flow of the Illinois River, the increased
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volume provided excellent navigation from Lake Michigan to the
Mississippi.

From that time until the 1920s, the water quality of the Illinois
River was at its worst, and conditions along the river
progressively deteriorated. Fish and other aquatic organisms
disappeared or were reduced drastically in numbers. High flows
brought problems of flooding and sedimentation as well.

Conditions started to improve whenChicago built highly efficient
sewage treatment plants in the early 1920s. By the late 30s,
successful sewagetreatment in Chicago madeit possible to reduce
the amount of water diverted into the Illinois River, and the
average flow was reduced by half.

Since that time, manyaspects of water quality in the Illinois
River have improved, and a more or less steady rate of flow has
been maintained. Stringent water quality standards imposed in the
early 1970s have also helped improve the quality of the water in
the Illinois River. Nevertheless, the Chicago area still
contributes more than 95 percent of the domestic and industrial
wastes that now pollute the waters of the river.

The influx of Chicago's wastewater and the diversion of water
from Lake Michigan at the turn of the century also increased
flows, making it necessary to construct levees. While these
levees created more farmlands, they also channeled the river,
removed 185,000 acres of land from the river's floodplains, and
eliminated manyof the river's backwater lakes, which comprised
someof our state's richest wildlife habitats.

The creation of the navigational channel constitutes another
historical chapter for the Illinois River. As towns and
industries became established along the banks of the Illinois
throughout the nineteenth century, it became necessary to forge
a navigation channel and to control flooding. The solution was
to construct damsat critical locations along the course of the
river, beginning in 1873.

The year 1919 marked the beginning of the final step in the
river's transformation. In that year, construction began on the
Illinois Waterway, an ambitious project designed to create a
9-foot navigation channel with a minimumwidth of 300 feet that
would extend all the way from Lake Michigan to the Mississippi
River.

Five major locks and damswere constructed along the Illinois
River in the I930s. These navigational damspermanently altered
the nature and character of the Illinois River and its bottomland
lakes, changing it from a true river to a series of pools. The
Illinois River becamein fact a man-madechannel, and a new set
of problems arose: The flow characteristics of the river changed
once again, resulting in higher water levels, decreased
velocities, and even greater sedimentation rates.
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While I don't want to paint a picture that is unnecessarily
bleak, neither do I want to minimize the serious consequencesof
the problems now surrounding the health of the river. Paramount
amongthem are the issues of wastewater and pollution. In 1922,
a low point for the river, the Illinois carried the equivalent
of all the waste that would be produced by a population of over
six million people. Improvements have been carried out over the
years which have reduced this amountto 9 percent of the
original volume, but it is still equal to the waste produced by a
population of over 500,000 people.

Commensurate improvement has also been shownin the volume of
ammonia nitrogen carried by the river, derived from raw
domestic waste flows. The ammonianitrogen measuredat Lockport
is now only a third of what it used to be in 1970.

On the other hand, overall improvements in water quality have not
measured up to these specific reductions. In this regard, it
seems that our meddling has caught up with us. The damming,
diking, draining, diverting, and deforming of the Illinois Basin

have actually reduced the river's ability to assimilate natural

wastes. Basic to the river's regenerative abilities are the

oxygen levels in the waters. Today the minimum standard for

dissolved oxygen in the river is 5 milligrams per liter, but

during extremely warm, low-flow periods, such as during last
summer's drought, levels in the lower river still fall far below
that number.

According to our state scientists, there are now virtually no
freshwater mussels left in the river above Peoria Lake; all the

river-bottom fauna, that is, benthic species, are seriously

degraded; the diversity of fish and wildlife species and their

abundance have declined; and sediments are increasingly toxic to
fingernail clams and larval fish. They have succumbed to a lack

of dissolved oxygen, to increased contaminants, and to a loss of
aquatic plants.

The improvements that have occurred in the river's water quality

have come about in spite of massive point and nonpoint waste
discharges. All significant point discharges of specific wastes

into the river receive some sort of water treatment, and domestic

wastes receive secondary treatment. However, even this level of

treatment does not completely remove phosphorus and nitrogen, two

plant-growth nutrients essential to the growth of algae. These

nutrients remain in all the wastewater discharged from Chicago

treatment plants, and in the last decade or so, this has resulted

in dramatic increases in algae growth and related water quality

problems in the river, especially in its upper reaches.

The algae problem is further aggravated by increased row cropping

in the Illinois River watershed and the runoff of agricultural

chemicals and fertilizers. At this point, the long-term effects

of algae in the river are still unknown.
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Furthermore, as the watershed becomesmore urbanized, development
practices can contribute to increased amountsof nutrients, heavy
metals, and various toxic substances from urban sources finding
their way to the waters of the Illinois River.

Flooding is also a major consideration. The locks and dams on
the Illinois fulfill navigation purposes, but they also function
in flood control, along with levees that were constructed early
in this century, and they protect crop land.

Additional flood control measures are needed immediately,
because, since 1978, the Illinois River has flooded at least once
a year. Precipitation has been higher in the last 20 years than
it was in the previous 60 years, and this has resulted in
significantly higher flow levels in the river. Nonstructural
flood control measures for the Illinois, such as sound
agricultural managementpractices, floodplain zoning, land use
regulations, and development of protected streamflow standards
to regulate the level of the river's flow, could be tried.

Among our most urgent concerns for the quality of the Illinois
River water is the threat of contamination from hazardous
material spills. Last summer's Exxon Valdez disaster brought
home to us the importance of being in a constant state of
preparedness for such an event.

Barge shipments of petroleum and chemical products now amount to
almost half of all shipments on the Illinois, and overall, about
80 percent of the commodities transported on the upper reaches of
the waterway can be considered hazardous materials.
Approximately 200 accidental spills were reported in the
Illinois Basin from 1986 through 1988, and the majority of these
occurred in the areas of Joliet and Chicago. Petroleum was the
main commodity involved, and, fortunately, most of the spills
were minor. But we should be prepared for major spills.

The most serious consequenceto the health and welfare of the
Illinois River is the problem of sedimentation. Although
sedimentation has been a natural process through the ages,
increased row-cropping and the construction of hydraulic
structures has exacerbated the problem throughout the river
basin. Sedimentation has been responsible for the disappearance
of entire backwater lakes, and it has changed manyportions of
the river from lake-like expanses to narrow, incised channels.

Many of the backwater and bottomland lakes should no longer be
called lakes. They are now really broad, shallow wetlands.

An example of the sedimentation process is shownby Peoria lake.
It is the largest and deepest bottomland lake in the Illinois
River Valley. But it has lost 68 percent of the capacity it held
in 1903, and is now little more than an incised navigation
channel near its upper reaches. The rate of loss has increased
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substantially since 1965, and what's more, we know that Upper
Peoria lake will probably lose most of its capacity outside the
navigation channel by the year 2000 unless drastic sediment
control measures begin immediately.

The development of hydroelectric generating plants along the
river also deserves very serious and thorough attention.
Hydroelectric plants are currently being considered at three dam
sites between Starved Rock and Lockport, and an existing
hydropower plant is operating at the Lockport Dam.

Hydropower plants typically use a damto direct water through a
powerhouse that contains mechanical and electrical generating
equipment. They can affect water quality by reducing aeration
and thus dissolved oxygen, whereas water usually experiences an
increase in oxygen content as it flows over a dam. The
feasibility of developing hydroelectric plants on the Illinois
River should be examined in light of hydrologic considerations,
operational constraints, and environmental impacts, as well as in
light of economics.

So far, I've directed your attention to past and present concerns
about the Illinois River. Now, I'd like to speak to the
concerns of our state's scientific community.

The sedimentation of the Illinois River has cost us much more
than the deepwater lakes along the river. Sedimentation has
resulted in the loss of aquatic habitat that attracts and
supports both fish and wildlife populations.

The bottom line is the vegetation, and the future ecological
health of the river depends on it. Aquatic vegetation is easily
uprooted in loose sediment or cannot grow at all because of
turbidity. It's a circular problem: without lakebed vegetation,
there is no anchor to stabilize the moving sediment; at the same
time, the flowing sediment and turbidity prevents vegetation from
rooting and growing. The results are shallow, bowl-shaped lakes
whosebeds are composedof loose sediment. Lake water is murky,
and these conditions further reduce plant growth and shift the
balance of the fish populations to rough species such as carp
which do not depend on sight to catch food.

Waterfowl also have suffered serious setbacks because the
backwater lakes of the Illinois were once someof the richest
habitats in the nation. Although somelakes have been levied,
in manycases, the levees have broken during major floods, and
much of the fish and wildlife habitat they protected has been
washed away.

In the effort to save such seriously endangeredlakes, the State
Water Survey have developed some low-cost methods to restore
aquatic vegetation. Our scientists have erected a breakwater in
Peoria Lake to protect the planting area from the damaging waves
that can uproot delicate young vegetation. Plantings have
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survived two winters. The new vegetation acts as a nursery For

young bluegill, channel catfish, and bass, and actual numbers of
fish have quadrupled since testing began.

The only problem with the re-vegetation project is that it has

proved too popular to waterfowl, who love to graze on the young
plants. The vegetated beds around the breakwater are such an

attractive haven that we have to protect the young plants with

orchard netting to prevent overgrazing by waterfowl.

Alongside our hopes and plans to restore aquatic habitats are

our concerns for the continued operation of commercial navigation
on the Illinois River. Commodities travel on the Illinois in

massive barges that take their toll on the Illinois River. When

a typical convoy of fifteen barges moves along the river, it

disturbs the flow characteristics by altering velocity and

pressure and creating waves and drawdown. The barges wreak
havoc with the sediment - they scour the riverbed and riverbanks.

The sedimentation buck stops, of course, in the backwater lakes

- the ultimate victims. Here, as well as along the river
channel proper, the barge traffic interrupts important

biological habitats, such as fish spawning areas, macrophyte

beds, and the ichthyplankton that supports so much aquatic life.

Illinois cannot afford to lose any of the commercial

opportunities we enjoy by access to such an extensive waterway
system. But we also cannot afford to lose any element of the

delicate ecological system that survives along the river.

Our state scientists tell me that the Illinois is the most

studied river in the world, and their efforts throughout this

century have done much to reclaim a highly degraded waterway.

But too many of their studies have been short-term, fragmented,

and perhaps somewhat uneconomical, in that they were initiated

to put out brush fires, as opposed to being part of a concerted,
long-range plan.

The Illinois River is central to our state's geography, our
history, our economy, our ecology, and I would like to think, our

hearts. We are now at a crossroads as far as its future is

concerned. To do nothing now or to continue with fragmented,
albeit principled and well-meaning, efforts will seal the fate

of our state's river. It will die. And along with it will go a

great portion of the natural health and wealth of Illinois--and

without doubt, some of the pride we take in the river whose name

we have adopted as our own.

The organization of this conference presents a positive step in

grappling with the future of the Illinois River. In addition,

the gradual in-filling of Peoria Lake has become a call to action

on the part of the people of Peoria and surrounding counties, and

their efforts have acted as a catalyst for many of the

discussions now occurring about the future of the Illinois River.
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Their efforts have continued through the formation of the
Heartland Water Resources Council in 1988, which encompasses 22
groups and organizations. Significant help has been received
from private sources, such as Caterpillar.

These people have spent manyyears learning about the resource in
their own back yards and ensuring its future. I commendthe work
and concern of all of these organizations and individuals. It
is the type of community concern that can be built into a solid

state, federal, and local partnership which can create realistic
and doable solutions. We hope to see this kind of local interest

grow all along the banks of the Illinois River.

The Department of Energy and Natural Resources has also long been

active in studies on the Illinois River. Out of our Water Survey
office in Champaign has come studies on the management of Peoria

Lake, the effect of climatic changes on the Illinois River, flow

studies, the feasibility of artificial islands for Lake Peoria,
and monitoring in-stream sediment levels in Peoria Lake

tributaries. In Peoria, the Water Survey has been involved in

analyzing the effects of barge traffic on water quality, on

rehabilitating aquatic plant communities, on studying the
manipulation of gate flow controls for maximum aeration and in

stabilizing stream banks to reduce erosion. The Natural History

Survey has also been a concerned partner in research on the

Illinois River. The Forbes Biological Station at Havana has

conducted a multitude of fish, sedimentation, and aquatic biology
studies since 1876. In Champaign, the Natural History Survey is

presently studying the causes of toxic sediments in the Upper

Illinois River. From a cultural perspective, the State Museum in

Springfield has been involved in conducting studies on

archeological and cultural resources along the Illinois River

corridor. A traveling riverboat exhibit, "Harvesting the

River", has created a unique history of life and work on the
Illinois River.

As we have seen, the early days of the Illinois River emphasized
creating a navigation channel, controlling floods, and managing

waste disposal. These activities were in step with nationwide

trends of harnessing the resources of rivers for social and
economic benefits to the human inhabitants of the land.

Times have changed, however. With many of these direct benefits

in place, new trends are emerging and public perception of water

works projects is changing. Now, the public may be more

interested in managing rivers for their environmental benefits.

Fish and wildlife resources and water quality are considered

legitimate resource values to be factored into a management plan.

And, in fact, all rivers need to be managed for the many purposes

which they can serve. Organizationally, the task is no longer to

engineer bigger and better systems, but to involve all

constituents affected by the river and to give credence to local

government concerns. And finally, trends in large river
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managementcall for an integrated approach that views a river as
a system of interconnected waterways.

Wein Illinois would do well to embracethese trends in decisions
regarding the Illinois River. However, the degradation of its
waters and riparian habitat has occurred over many years; its
revitalization for ecological purposes will take manyyears. A
new managementperspective points to the need for a long-range,
comprehensive plan which addresses the manymanagementgoals on
the Illinois River. With solid planning, we can begin to
address:

Challenges such as the reestablishment of aquatic and
wetland habitats for fish and wildlife;

Challenges such as balancing our state's agricultural
and industrial needs with our environmental needs;

Challenges such as the rejuvenation of recreational
resources in the river and along its banks;

Challenges such as preparedness in the event of a
hazardous materials disaster;

Challenges such as flood control and maintenance of
water levels; and

Challenges such as the rehabilitation of the backwater
and instream lakes...

Cooperation among state, federal and local agencies; the
agricultural community; citizens; and private organizations is
necessary to meet these challanges and to ensure that the
Illinois River survives as a long term resource for the people of
Illinois. The Department of Energy and Natural Resources is
committed to being a partner in this effort.
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UPDATE OF TRI_ RIVERFRONT PLAN

L. Donald Luebbe, Principal Planner

Scruggs and Hammond, Inc.

Landscape Architects and Planning Consultants

Scruggs and Ham_nd, Inc., 2914 Caterpillar Trail,

East Peoria, IL 61611

ABSTRACT

The following comments are a progress report on the update of the

Tri-County (Peoria, Tazewell, Woodford Counties, Illinois) Riverfront

Plan. The Tri-County Riverfront Plan was originally prepared by

Scruggs and Hammond, Inc. in 1968, under contract to the Tri-County

Regional Planning Commission. The current assist is being done by

Scruggs and Hammond, Inc. for the Tri-County Riverfront Fort_. The

cc_ments discuss the current riverfront plan being developed, the major

problems of twenty years ago, a ccmparison of then and now, a look into

the future, and challenges to be faced.

INT_3DUCYION

Twenty years ago Tri-County Pegional Planning Ccmaission with

Scruggs and Haramond, Inc. prepared the Tri-County Riverfrcnt Plan.

This was an extensive undertaking for at that time there were far fewer

people who realized the then untapped potential of the river as an

amenity which could add considerably to the quality of life of

Tri-County residents. At the same time there __re few people who gave
an ear to the problems on the horizon, most of which are more under-

stood today now that the horizon is here.

I would like to address the riverfrent plan now being developed

in ccmparison with the riverfront plan of tw__nty years ago in terms of

format, approach, problems then as cc_pared to now, and what we see for
the future.
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THE_ RIVERFRONTPLANBEINGDEVELOP_

Whereasthe 1968Tri-County Riverfront Plan was a review of the
problems and potential of the river and riverfront in the late 1960's,

and reported in same detail covering a wide variety of issues, the

current plan will have a three-way orientation. It is our goal that

the plan now being developed should have three overriding objectives:

a status report of where we are today, what has ha[_pened in the past

twenty years, and where we go in the future. We do not intend to do

indepth reporting on the technical studies and analyses being presented

here but rather to touch on t_ in a brief "overview" manner.

Our purpose for the present plan is to aim at a _t different

audience. While we do hope the plan will be accepted and utilized by

various agencies, it is our intention that the current plan when

cc_pleted will be oriented to a broader cross-section of the general

public. In order for local gov_ts and local agencies to undertake

programs and projects to enhance the value of the river and its front-

ing lands to the public, there must be understanding that such programs

and projects are part of an overall process.

We intend that the format of the plan now being developed be

structured so that the plan _t is graphic, concise, and very

readable. If we achieve our objective, the plan will be produced in a

folder format suitable for ease of distribution by the Tri-County

Riverfront Actien For_ including direct mailing to the great n_mlber of

people the For_u has found, over the years, to be interested in the

better appreciation and enjoyment of the river.

THE MAJOR PRO_ OF %%_NTY YEARS AGO

Its a real opportunity for a consulting finn to work on the sane

project over an interval of this time. Its even more of an opportunity

for me as an individual to be involved in this project after also being

involved in the initial effort sane twenty years ago. This is an

opportunity which provides me some insight. I will be the first to

admit, however, that any such insight is more due to the passage of

time and my maturing age than any great in-depth technical knowledge of

the ccmplexity of forces at work on the Illinois River detezmining how

its future will be decided. I hope this insight will be imparted to

the plan.

The three major problems identified twenty years ago by persons

knowledgeable about the river were pollution, siltation, and turbidity.

Pollution and siltation are generally understood. Turbidity relates to

the lack of clarity of water which in turn has an adverse effect on the

ability to sustain fish and wildlife. The list of primary problems

noted at that time were---
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Water Pollution
Siltation
Turbidity
Limited Waterfront Recreation
Lack of Public Access to Waterway
Poor Shoreline Maintenance
Certain Unattractive Urban Waterfronts
Inattention to Visual Values
Poor Earth Borrow Practices Along the Bluffs
RandomFilling of the Floodplain for Development

A COMPARISONOF THENANDNOW

Sc_eobservations are warranted of certain select factors, then
and now to give smme insight as to meaningful trends as to what is

happening to the river and riverfront lands and also, and very

importantly, what is happening to the attitudes of people about the
river.

i. Public Interest

Then (in 1968) there were fewer _ersons with a more narrow focus

interested in the river. Today there is a considerably greater inter-

est in the river by people and agencies with a wide and diverse range
of interests.

2. Public Access to the River

Then there was very little opportunity for public access. Today

considerable land has been acquired or transferred to public a_encies

for recreational use. There has been good participation by the commu-

nities and the park districts, much of which was accc_plished with the

assistance of Forest Park Foundation, Riverfront Action Forum and grant
assistance frc_n the state.

3. River as Focus for Quality Development

In 1968, the challenge was in getting people to believe that

desirable develoFment could occur on the riverfront. Today, its not

if, but when and how quality development will occur.

4. Protection of the Flood Plain

Twenty years ago there was fillin_ in of the flood plain with
relatively little control. Today all counties and waterfront commu-

nities have flood plain zoning which prohibits filling in the flood

plain. The program has resulted in flood insurance, the protection of

the flood absorbing capabilities of waterfront lands and has made

possible relief for flood prone developed properties through acquisi-

tion and conversion of such properties to permanent open space.
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5. Tributary Erosion Control

In 1968, the eniohasis w_s to channel tributaries and keep them

clear of vegetation, so as to drain floodable natural areas for their

conversion to farmland or development. Today we are embarked on a

national progr_n addressing practices oriented to highly erodable

farmlands. Also instead of channelling and clearing streams, there are

pilot programs underway to revegetate stream banks so as to slow or

stop stream bank erosion.

A LOOK INTO THE FUTURE

We believe that a continuing level of interest and past and

present efforts of the various local, state, and federal agencies could

create an expanding awareness and use and appreciation of the waterway

and riverfront lands. This in turn should create a greater public

constituency for the proper use and management of this resource of the

Illinois River and its riverfront lands. Such activities as the

Riverfront Forum's Riverfront Awareness Cruises end the J_m__rs Boat-

works and its Spirit of Peoria cruises have aptly demonstrated the

appeal for thousands of people to both an educational and recreational

experience few would have thought possible twenty years ago.

There is another potential development on the horizon which will

further strengthen the public's exposure to the riverfront. The

development of a regional bikeway and jogging trail connecting the

communities of Pekin, East Peoria and Peoria is now in varying stages

within the three cc_munities ranging frem discussion to preliminary

planning to actual phases of construction. Much of that bikeway once

constructed will parallel the Illinois River. We believe such a

project will provide another great _e of the waterfront to

people, again strengthening the constituency to whom good waterfront

usage has appeal.

Other potentials exist. Almost all of the following have good

potential, though all face obstacles of one form or another--

Use of Levees for Trails

M_re Idmear Parks Paralleling the Waterway

Expanded Efforts for Spot Restoration of Fish and Wildlife Habitat

Island Projects to Manipulate the Flow of the River and Improve

Fish and Wildlife Habitat

Expansion of Stream Bank Erosion Control Efforts

Continuing Development of Urban Waterfronts to Open Space and

Cc_patible Oammercial Recreational Uses
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TOBE FACED

Someof the major challenges to be faced are expected to include

the following--

Ways to Allow Public Recreational Access Along the Water's Edge

Through Non-Public Lands

How to Continue Waterfront Acquisition for Permanent Open Space

How to Balance Waterfront Real Estate Development with Public Open

Space Interests in a Harmonious Way
How to Achieve a Truly Coordinated and Strongly Supported On-Going

Working Partnership Between the Hosts of Various Federal, State,

and Local Agencies, and the Public at large that has the

ContJ_nuity and Commitment Necessary for Quality Development of

the River frent

CLOSING

This should give you an understanding of the direction of the

current Tri-County Riverfront Plan now underway. We feel these are

exciting times concerning the waterway. There are various forces in

motion setting the course for how we live up to our responsibilities in

protecting, managing and utilizing this magnificent resource. Sc_e

will succeed, and unfortunately same may fail. My only regret is

probably that I won't have the opportunity to take another look at
where we are in another twenty years. I have confidence, however, that

we will make much greater strides in the future than we ever would have

thought possible in the past.
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INTRODUCTORY COMMENTS

Barbara Mantz Drake, Associate Editor

Peoria Star Journal, I News Plaza, Peoria, IL 61643

In February of 1979 readers of newspapers throughout the country awoke to news that Susan
Ford, daughter of the ex-president, was marrying her bodyguard (remember that?), that huge
pools of off had been discovered beneath Mexico and that the United States was on the verge of
trading with China. Big news, all of it. But readers of the Journal Star newspaper, here in
Peoria, had a front-page story of a different sort. _1"11eDying Illinois," the headline read,
accompanied by a picture of disturbingly stark backwater mudflats.

A portion of the first article, part of a three-part series, should be in front of you. The author
is Tom Edwards, an environmentalist and former Journal Star reporter. I know many of you
know him.

The article begins like this:

"Within the lifetime of children now living in Peoria there may no longer be a Peoria Lake. Or
an Upper Peoria Lake. Or Lake DePue, Senachwine, Chautauqua, or any other of the
backwater lakes and sloughs of the Illinois River. All of them are gradually disappearing, filling
in with soil washing mainly from farm fields, according to scientists at the Illinois Natural

History Survey laboratory at Havana. Unless soil erosion is stemmed, they say, in a relatively
short time the McClugage and Baker bridges will cross not a lake but a narrow ribbon of muddy
water, a two-way street for barges. _

Pretty powerful words, weren't they. Well, that's why they struck many of our readers. The
lake was a given. Like the land, it had always been there and always should. How could it be
otherwise; it was too much a part of us. Besides, the lake looked great from atop Grandview
Drive--wide and expansive, like always. To believe otherwise was to be deceived by one's eyes.

And so I suspect that many Peorians wondered if we weren't being unduly alarmist. After all,

there were so many things in the world to be alarmed about--nitrates in bacon, red dye no. 2,
asbestos in schools. It seemed as if there wasn't enough room in the should for any more
alarm. Besides, how do we separate the genuine cause for worry from the latest panic fad?
After the initial shock, I think many readers went back to sleep. The lakes of the Illinois gone
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in 50or 75or 100years?Probablyjustanotherexaggerationbroughtto youbythefolkswho
sellnewspapers.

Oneof the people to treat this article with the seriousness it deserved was a man who is now
our executive editor. At that time Tom Driscoll was managing editor, in charge of news

operations. It was he who purchased the story from Tom Edwards because he knew a good
story when he saw it.

Driscoll came to Peoria to work at the Journal Star 40 years ago. I was speaking to him

yesterday as he recalled drive down Rt. 116 for an interview and seeing over the bluff Upper
Peoria Lake spread before him in all its grandeur. He was a Chicago boy and had expected
nothing like this in the flatlands and cornfields of Central Illinois. He was astounded at the

spectacle, and it made a deep and lasting impression. It may help explain why saving the lakes
has become an impassioned campaign of this newspaper over the last decade. But I'm getting
ahead of myself.

About six months after the Edwards' article appeared, Tom Driscoll moved from the news

department to the commentary section. As editor of the editorial page, he was responsible for
the opinion content of the paper. And in view of what I've told you, it's not surprising that he
wasted little time in writing about the threat to the lakes.

You have in front of you the first editorial we ran on the issued, dated September 15, 1979. It

was prompted by a news story that some Pekin residents out in a motorboat had gotten stuck in
the river's mud and spent 14 frightening hours awaiting rescue. Driscoll was quick to associate
this with the lake siltation reported months earlier and lied the two together in this editorial.
The motorboat incident, he said, "is another reminder that this great natural resource is
gradually disappearing...You can't see it happening, because when you look out across the river
and across these backwater lakes, you still see water. What you can't see is that the bottom

gets closer to the top every year2

Over the next tow months, Tom Driscoll wrote two more editorials on the river. And over the
last decade, he-and more recently I--have written more words than we can count on the subject.
Like the federal deficit, good schools and economic development, readers of the Journal Star

have come to expect a periodic harangue on the river in our editorial pages. It has and will
continue to be one of our ongoing campaigns. Why? We are keenly aware that Peoria and the
other nearby communities are here because the lakes are here. They are the reason the metro
area exists. And we--this newspaper--exists because Peoria exists. We cannot envision separating

the newspaper from the community or the community from the lakes. We believe it is in the
utmost interest of all of us who live here to preserve them.

As it turned out, Tom Edwards' initial article was not unduly alarmist. If anything, it failed to
be alarmist enough. The initial prediction of 50 or 100 years for the lakes was entirely too

optimistic. As people began to better understand what was taking place, the experts began to
talk of a 15- or 20-year lifespan.

And as time went on, the alarms many of you out there were sounding, and we were sounding
in print, made believers of a lot of people. Folks in Tazewell, Woodford, and Peoria counties
began to take seriously the potential loss of the lakes. And at the hands of activists like you,

the campaign to save the lakes began.

The day in 1979 after our first editorial ran, suggesting that farming practices were to a large
extent responsible for what was happening to the river, Tom Driscoll go a call from an angry
farmer.
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"Whatdoyouwantto saveit for, the barge companies?" he asked.

Driscoll responded as you might expect--in print--and I think what he said then pretty much
represents the philosophy with which we pursue this issue now. Here is an excerpt:

"No, we don't want to save it for any special interest group. We want to save it for our

children and our grandchildren and for their grandchildren, so they can enjoy all of the
benefits--both economic and recreational--that will derive from this magnificent and historic
stream. The same goes for the riverfront from one end of Peoria to the other, and, indeed, on

both sides of the river from as far up and down its banks that we might be able to inspire
anyone who will listen to our plea for preservation of this river, gently flowing."

Well, now we have moved from inspiration to perspiration. With that in mind, I am pleased to
present your first panel this morning. The subject, appropriately, is local initiatives.
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THE ILLINOIS RIVER AND PEORIA LAKES: IT'S TIME TO ACT

Michael Reuter, Caterpillar Inc.

Henry W. Holling, Caterpillar Inc.

Robert W. Frazee, University of Illinois

Caterpillar Inc., I00 N.E. Adams St., Peoria, IL 61629-1475

ABSTRACT

In June 1988, the Heartland Water Resources Council of Central

Illinois was formed to manage the issue of saving the Illinois River and

Peoria Lakes from sedimentation. A number of studies had documented the

river's loss of volume--77 percent since 1903--and other changes, but the

time had come for action.

In this slide presentation, the HWRC attempts to build awareness of

the sedimentation problem and broaden the base of support for the

challenge to keep soil on the land and manage the sediment already in the

Illinois River and Peoria Lakes. Causes are varied, but the two critical

sources of erosion mentioned include crop land which slopes less than 5

percent--simply because so much of that land exists in Central Illinois--

and stream banks. The solution presented is multi-dimensional but not

conclusive: selective dredging, construction of islands for a sediment

depository and improved wildlife habitat, and enhanced erosion controls on

stream banks and farmlands. Some of these projects could begin within two

years. The cost? Maybe $200 million. The alternative?

INTRODUCTION

It was October. The summer's humidity had relinquished to deep blue

skies and sometimes chilly breezes. A few miles from town, along a dirt

road, a car rolled to a stop as a young boy named Jim leaped from the

passenger doorway. His dad hurried to catch up, cautioning him to be

quiet as they began their journey down a dirt path, overgrown with grass

and quite uneven.

Jim's mind raced. He thought of the book he'd been reading, the book

that had fueled his imagination with talk of ducks and geese, their

migratory flight, their cries that could be heard echoing over their

watery habitats.
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"It's just like dad said it'd be," Jim whispered as they arrived at
an old hunting blind, although the green paint was chipping badly and a
woodenplank that had been fashioned into a bench now lay on the ground.
His dad put his finger to his lips as they sat, and they began to wait.

Jim fingered his pocketknife as he studied the hundreds of names

which had been carved into his seat. "So many people have been here," he

said to himself. "How beautiful the geese must be to have such an

audience."

A faint honk through the crisp air arrested his thoughts. His eyes

darted to the northern sky. Way up high Jim saw them--maybe 50, maybe I00

geese in perfect form. Tense with excitement, he watched, but they didn't

circle, didn't seem to slow or even look down.

The afternoon held only similar discouragement. "I don't understand

it," said his dad. "They've been landing right over those trees there for

years. It's the only lake for miles."

Jim and his dad climbed out of the blind and walked to the edge of

the trees. They stood motionless; the lake was gone. Only reeds and

grasses filled the basin which once had teemed with wildlife. They said

nothing to each other, but turned and walked toward the car. It's over,

Jim thought, as he slid the knife back into his pocket. Nothing's left

but the stories.

Jim sat in his room holding the book. He opened it up to the page he

had marked and began reading. He imagined how the geese would have

acted--squabbling among themselves, rummaging their long necks below the

water's surface in search of seeds and grasses. Then he gently closed the

book and placed it on the shelf, just behind Huck Finn and Call of the

Wild.

PROBLEM ASSESSMENT

About 18,000 years ago, the Ice Age ended for most of Central

Illinois. Flat, fertile plains and a wide river extending from the Great

Lakes to the Mississippi Valley were its gift to present times. The river

formed two pools and a series of narrows along one bend, making it an

ideal site for the series of settlements that would eventually become

Peoria.

French explorer Father Jacques Marquette, along with Louis Joliett

and five assistants, first visited this area in 1673. He described it as

"a scene of enrapturing beauty." Three hundred years later it seems

unlikely that he would choose the same words.

The Illinois River, which has nurtured Peoria and other river

communities for decades, is sick, possibly dying. Because of decades of

sedimentation, an eight-foot average depth in 1903 has decreased to about

2h feet today. Water volume has decreased 77 percent outside the

navigation channel. Aquatic plants and animals simply are choking, sure

to have dramatic effects on other forms of wildlife.

The cause is widespread. The majority of the sediment--about 60

percent--enters the river from lands that drain north of the Peoria area.

We inherit a large amount of that sediment because of the river's

relatively low slope between Starved Rock and Peoria. As the water slows,

silt and clay particles drop out. A very slow current through Upper

Peoria Lake makes that area one of the most severely affected. Water

depth there has been reduced to about 18 inches in many places.
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The remaining 40 percent of sediment comes from local streams in

nearby counties--Marshall, Peoria, Tazewell and Woodford. From those

streams, an average of 800,000 tons of soil enter the lakes every

year--enough to fill the Pere Marquette hotel in Peoria more than 14

times. It's ironic, the loss of one infinitely valuable resource is

causing the loss of another.

Although moderately and severely sloping crop land can be a major

contributor, the largest amount by far--estimated to be more than 70

percent--comes from crop land that slopes less than 5 percent, simply

because so much of that land exists in Central Illinois. Another major
source is the erosion of stream banks that feed into the river.

The ramifications are immense. With the present rate of

sedimentation in Peoria Lakes--about 2 million tons every year--they will

disappear in less than 15 years. The view from Grand View Drive in Peoria

will be that of a mud flat, a common ditch. If a transportation channel

could still exist at that point, it would be surrounded by marsh.

Flooding would be common; fishermen and outdoor enthusiasts would not.

WHY WE NEED TO ACT

It's not a pretty picture, but it's real. Saving the river needs to

be of immediate and primary importance to Central Illinois. We stand to

lose something immeasurable in common dollars.

What's it worth to us, the residents of Central Illinois, to have our

cities sit nestled within the arms of such a beautiful and important river

as the Illinois? Is it the value of a trip to watch a flock of ducks

drop into a lagoon as night falls? And the sight of a bass leaping after

a mayfly at sunrise? And the value of a sun setting over the water, seen

from atop a bluff, trees streamed yellow and gold?

The aesthetic value of the Illinois River cannot be measured. But

its economic value can be. Industries from fur trading to agriculture

originally came and flourished here in part because of the readily

available transportation. It also attracted stockyards, distilleries and

manufacturers. Presently, the river is used to transport chemicals, coal,

sand and gravel, raw materials for manufacture. In fact, the Illinois

River accounts for more commercial barge traffic than does the Upper

Mississippi. Total tonnage exceeded 56 million in 1988.

The river also serves as a stable water supply for many of us, both

as residents and businesses. One only has to read the newspaper to

realize how many communities don't have that luxury. Water problems in
California and Arizona are well documented. But even our closest

neighbor, Bloomington/Normal, has expressed concern. Community leaders

there have even considered tapping the Illinois River.

Central Illinois agriculture benefits significantly. It is estimated

that corn and soybean producers in this area, for instance, receive

increased revenues of anywhere from i0 to 20 cents per bushel because of

the lower cost of marketing through barge traffic than through rail or

trucking.

And recreation, in many forms, exists here only because of the river.

Thousands of people are drawn to our area every year--hunters, fishermen,

boaters, hikers and tourists. As Midwestern land lovers, we don't always

realize how valuable a resource water is. So a complete study of the

revenue impact felt here is under way. We know revenues are in the

millions of dollars. Studies have shown that revenues from hunting and
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fishing alone, along the Illinois River, stand at about 39 million dollars
annually.

Wealso mustn't forget that the Illinois River is more than a river
to Peoria and other area cities. It is so mucha part of our culture.
Steamboats and vaudeville entertainment madeus knownto the world in the
1800s and early 1900s. And, in the words of Jerry Klein, author of
Peoriat, "as long as people hear, or even remember, that rhythmic slap of

the paddlewheel...the era will never end. Not completely."

The Spirit of Peoria riverboat may still be able to run on merely a

transportation channel, but could we, the men and women of Central

Illinois, run on such a narrow path through life? Economically and

aesthetically, the Illinois River is as important today as it ever was.
It's our front door. If we can't take care of our front door, what can we

do?

CAUSES OF SEDIMENTATION

Soil erosion is a natural geological process. Research shows that

when the Wisconsin Glacier melted and began to recede, its drainage

streams were laden with silt. In fact, the sediments deposited then,

redistributed by violent wind storms, were the basis for the fertile soil

we find in this area today. What has happened, however, is that man has

sped up this natural process to a rate that the river cannot cope with

anymore.
We cleared forest lands, drained wetlands and developed urban areas

at the cost of increased runoff. We constructed dams and levees at the

cost of increased sedimentation. All had a compounding effect on the

river. But the greatest impact came from an intensified agriculture.

During the 1960s, '70s and early '80s, we thought we'd never be able to

produce enough food to feed the people of the world. Fences were pulled

to make larger fields. Cereal grains as well as hay and cover crops were

plowed up in favor of the higher-yielding corn and soybeans. Grass

waterways were eliminated and marginal land was brought into production.

With bigger machines and new hybrids requiring earlier planting, fall

tillage--often with a moldboard plow--became the norm, an answer to the

lack of time available in the spring. But when the rains came, the bare

soil was easily dislodged. Flowing waters transported and deposited it

into the streams. The annual sedimentation rate from 1965 to present is

double that of previous decades largely for these reasons.

The second largest contributor to Illinois River sedimentation is

stream bank erosion. Many small streams were "straightened" over the

years to accommodate urban development and more intensive farming. At the

time, most people believed a by-product of the directed flow would be

reduced soil erosion. A straighter path, they thought, would mean the

stream would not cut into the banks as much.

We found out that just the opposite occurs. Without natural bends in

a stream, water flows at a faster pace, and with more force. Then, when

the bank finally does curve, the current meets it with greater force and

erodes it severely. A single heavy rain storm has been known to cause
streams to cut 30 to 40 feet into a bank. If someone had asked to buy

that land, we'd have charged several thousand dollars per acre, yet we

watched it wash away for free.

So although erosion from construction sites, urban areas and steep
hillsides do contribute to Peoria Lakes sedimentation, we can identify
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crop land with less than a 5 percent slope and stream bank erosion as the

major causes by far.

THE HEARTLAND WATER RESOURCES COUNCIL, STATE AND FEDERAL GOVERNMENTS

We all benefited from the intensive agriculture of the '60s, '70s and

'80s--altruistically because of the food we were able to provide to the

world and economically because of the cheaper food prices we were asked to

pay at home. But the land suffered greatly. It is now more highly

erodable. And the loss of topsoil and natural nutrients has lessened its

overall productivity.

We all benefited from the series of locks and dams which were built

into the river. Without them, Peoria and other river communities could

not have been settled as they are today. But the dams slowed the water,

increased sedimentation, reduced the river's ability to cleanse itself.

We all benefited when marshlands were drained, forests cut to make

room for our cities. But the land lost its ability to effectively absorb

water. Wildlife was crowded out, increasing the burden on other areas.

The bottom line is we all benefited. The river brought a richness to

our corner of the world that is unequaled in most other places. But it's

tired, as if it is saying, "I've had enough, I can't give you anymore."

Since we reaped the benefits, and in the process caused the problems,

we also must be part of the solution. Locally, we have a responsibility

to form a partnership to develop a unified, coherent strategy to save the

Illinois River and Peoria Lakes. The Heartland Water Resources Council

was formed in June 1988 to undertake that role. It's made up of

individuals, public and private companies, and various other organizations

from Marshall, Peoria, Tazewell and Woodford counties with an aim to

coordinate the various lake- and river-saving ideas and to manage their

implementation.

But the success of any local rescue efforts greatly depends on the

success of efforts up and down the river. Long term, we have to reduce

the amount of sediment entering the river. And since 60 percent of it

received locally originates on land areas north of Peoria, it will require

a cooperative effort from those areas. In turn, we have a responsibility

to consider the effects of our actions on our downstream neighbors.

The Illinois River Coalition/Father Marquette Compact was recently

formed to serve that larger purpose. Members come from the 22 counties

which border the Illinois River. The Coalition will ensure communication,

so that what happens on one part of the river doesn't negatively affect

another.

The next tier of responsibility is the state government. There are

at least 13 state agencies which have some concern for water in the

Illinois River and Peoria Lakes. The Illinois State Water Plan Task Force

was formed to focus all those agencies the way the Heartland Water

Resources Council is focusing local efforts. We are very optimistic about

the State of Illinois being a large part of the solution.

Finally, there is much support available at the federal level. The

Corps of Engineers, U.S. Coast Guard and Department of Agriculture will

all help some aspects of the river project. Our elected officials have

been quite successful at securing their attention and potential funding.

But we cannot tap those resources until we present a local, coherent

strategy. That brings us back to the Heartland Water Resources Council.
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The council will furnish that strategy, in conjunction with the

thoughts of the Illinois River Coalition and the state and federal

governments. It's a management challenge--a challenge to bring together

many varied interests. We'll need to appeal to the farmer, to the boater,
to the fisherman and to the executive.

RECOMMENDED SOLUTIONS

By the nature of the problem, the solution must be two dimensional.

First, it must keep the soil on the land. Second, it must manage the

sediment already in the lake.

As far as erosion control, signs of change are already evident,

particularly in agriculture. The Soil and Water Conservation districts at

the county and state level, and the Soil Conservation Service on the

federal level foretold the inevitable effects of soil loss, both on- and

off-site, long ago. And today, primarily because of their efforts, we are

witnessing nothing less than a revolution on the farm.

According to extension specialists at the University of Illinois,

conservation tillage practices are being adopted by farmers at a rate

faster than any other new technology in our history--faster than

conversion from the draft horse to the internal combustion engine, faster

than adoption of hybrid seeds, chemical pesticides or fertilizers. Will

the effects be as great? We think so.

Erosion from land farmed with conservation tillage and other

sustainable practices can be up to 90 percent less than that from land

farmed conventionally. Again, since this land contributes the largest

amount of sediment by far, any reduction in its soil loss will ease the

river's sediment burden dramatically. Benefits will be felt by the farmer

as well, most certainly that of sustained soil productivity.

The Illinois Department of Transportation has made a great effort to

reduce erosion from construction sites. A biodegradable layer of fibers

is replacing the use of straw for cover on bare ground. Once tacked down,

it lasts from two to three years as erosion protection. By that time, a

healthy stand of vegetation will have become established.

Studies to reduce stream bank erosion are under way. Critical

streams are being identified so that erosion controls can be put into

place on a top-priority basis. The Illinois River Soil Conservation Task

Force, primarily made up of soil and water conservation district

directors, already is installing erosion controls on many small streams in

Central Illinois. Osage orange branches, for example, are being placed

along critical stream banks to reduce the water's impact and redirect its

flow. The trees will last for 50 to 75 years.

All of these efforts, provided similar efforts are undertaken

upstream, will sharply reduce the amount of sediment entering the Illinois

River. Managing the sediment currently in the river will then be possible

through a combination of programs.

Ideas already reviewed by the Heartland Water Resources Council

include selective and complete dredging, construction of islands as a

sediment depository as well as for improved wildlife habitat, hydraulic

manipulation of the water level to affect the river's velocity and

increase its natural cleansing ability, redirecting barge traffic to stir

up the sediment and force it downstream.

All the ideas have been well received but some aren't economically

feasible or in line with the system-wide approach. Estimates for draining

104



and dredging the entire lakes, for instance, run into hundreds of millions

of dollars. And flushing our portion of the river might solve our problem

but it only creates one for Havana and other communities south of here.

The council will continue to hear suggestions for some time. Then a

comprehensive strategy will be compiled. Implementation of some

preliminary projects to save the river could begin within two years.

A COMPREHENSIVE STRATEGY

The cost of these solutions is uncertain at this point. But

estimates developed by civil engineers and others suggest that

implementing a variety of the solutions will cost about $200 million. It

could be spread over five years and would encompass all efforts, including

selective dredging and construction of islands as well as implementation

of enhanced erosion controls for stream banks and farmlands. It seems

like a huge expense, but in comparison with other U.S. water projects the

cost isn't out of line. And considering what's at stake, it's more like

an investment.

Once the council can put forth a strategy, state and federal monies

will be secured. Locally, we estimate $1h million to $2 million would be

needed per year, for five years. It seems most appropriate to create a

river conservancy district, as a successor to the council, to raise those

funds. The district, probably three years into the future, would act as a

large_scale, independent and permanent steward of the river. Like other

governmental units, the district also would be given limited authority to

levy taxes. They would he placed on property at a very low rate. The

taxes are vitally important because local monies are the only means to

obtain state and federal monies, since they will be awarded on some form

of matching basis.

IT'S TIME TO ACT

As individuals, businesses, organizations, we must support the

Heartland Water Resources Council and its agenda with an acute awareness

of the situation. Sedimentation originates from a myriad of places, so

the responsible management of soil resources throughout Central Illinois

is critical. We also must support the council financially. A yearly

budget of about $130,000 will be needed for the next two or three years

until a river conservancy district can be established. That will pay for

the professional staff the council is hiring to closely manage river

developments.

Saving Peoria Lakes is most likely the most monumental natural

resource challenge this area will ever face. There is 40 percent more

sediment at the bottom of those lakes than what the Chinese will move over

the next 18 years to build the world's largest hydroelectric dam. We've

waited long enough to begin.

The Illinois River is our front yard. We must tend it, trim it,

nurture it like we would our own. What could we say to our sons and our

daughters if we didn't? What could we say to ourselves?
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ILLINOIS RIVER SOIL CONSERVATION TASK FORCE

Don Condit

R.R. 1, Box 16, Putnam, IL 61560

The filinois River Soft Conservation Task Force was formed at a meeting on June 28, 1985.
However, the history of the Task Force goes back much further. The Marshall-Pumam Soil and

Water Conservation District passed a resolution in the fall of 1983 asking the Soil and Water
Conservations Districts (SWCD) along the river to support them in their effort to focus on the

problem of huge silt loads in the Illinois River. As a result, the Association of filinois SWCD's

(AISWCD) passed a similar resolution at their annual meeting in Springfield, Illinois on August
1, 1983. A similar resolution was passed by the Eighty-third General Assembly of the House of

Representatives as House Resolution Number 548 on November 2, 1983. The following year,

the National Association of Soft Conservation Districts adopted a modified version of the House
Resolution at their annual meeting in Denver, Colorado. These resolutions led to several

planning meetings prior to the June 28 formation meeting of the Task Force. Through the

efforts of the AISWCD, the Tri-cotmty Planning Commission, and many others, the Task Force
was established.

This not-for-profit, 501C3 Corporation was made up of elected Soil and Water Conservation

Districts directors from seven Soil and Water Districts, as well as agency, industry, and
organizational advisors. The Districts-LaSalle, Bureau, Marshall-Pumam, Peoria, Tazewell,

Woodford, and Livingston-have provided an action program to stimulate, accelerate, and

implement conservation practices on the Illinois River water shed. As an action group, the
Task Force has the districts worlang together to build support for a combined local, state, and

federal effort aimed at reducing farmland erosion to the lowest practical levels. The Task Force

supports traditionally funded erosion control practices such as conservation tillage and terraces.
The development and funding of alternative erosion control methods such as low-cost stream

bank and ravine stabilization practices are also a concern of the Task Force. The Task Force's

current demonstration project is concentrating on these practices. In the near future, the Task

Force hopes to expand its efforts to areas north of Peoria Lake. Since these are demonstration

projects, the Task Force looks for the most highly erosive site with good visibility.

The Task Force operates on grant monies. The first one was received from Caterpillar, followed

by funding from the Illinois Department of Energy and Natural Resources. State Senator

Richard Lufi, Pekin, was instrumental in the passage of legislation to appropriate these funds.
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The project co-ordinator and construction supervisors are serf-employed consultants to the Task
Force. Through the Public Aid Program, Project Chance people are used as the labor force.
Over twenty of these volunteers have found permanent employment this year, with the skills and
recommendations offered by the Task Force, relieving the Government payroll. Caterpillar has
donated the use of two excavators, a D 6 dozer and a 953 truck loader on the sites as needed.

The State Water Survey Division of the Illinois Department of Energy and Natural Resources
monitors some of the sites.

As the Task Force completes its fourth project this fall with low cost stabilization of gullies and
streambanks, theft desire would be to have landowners become involved in their projects. As
most Task Forces are organized to do a specific job, then disband, this Task Force is no
exception. Hopefully, legislators will see the need for cost share in this type of program to
further curtail the erosion of our soils into Peoria Lake and other bodies of water. When we

get water to walk down hills instead of run, then our efforts will be rewarding.

SITE (Senachwine Creek)

Install about forty revetments. Revetments were trees cut from the adjacent woods, mostly
hedge trees, which were anchored at the toe of the banks using LaConia earth anchors driven
about six feet in the bank with 7000 pound test cable attached.

Install about 900 cuttings on the site, consisting of mostly willow trees three to five inches in
diameter and eight to ten feet long. There were several soft maple and cotton wood cuttings

and two hackberiy cuttings. The willow cuttings came from this farm, about one quarter of a
mile downstream and the rest of the cuttings came from the woods adjacent to the sites.
Cuttings were placed in rows two and one-half feet apart with the cuttings set five feet apart in
the row. The rows were staggered so the cuttings formed a pattern like the number five on a
domino. Three to five rows were used depending on conditions.

Treat three consecutive sections with bank erosion problems.
Section 1: About 375 feet long with a wide sweeping curve on the upstream end of the site

with banks about 6-8 feet high, about 25 revetments and about 350 cuttings were used.
Revetments were placed at right angles to the bank with top ends in the edge of the channel.
The butt ends were on the toe and side of the bank. Cuttings were placed in and between the
revetments.

Section 2: About 300 feet of bank with sharp curves on both the upstream and
downstream ends and high (10-12 feet) steep banks, 7 revetments and about 150 cuttings were
used. Revetments were placed with the tops upstream and the butt ends downstream. Cuttings
were used on the upstream and only for this section.

Section 3: About 250 feet long with a sharp bend at the upstream end and a relatively
straight section downstream. This was the farthest downstream of the three sections with 8 foot
banks. Fifteen revetments were placed with the butt ends upstream and about 400 cuttings were
placed in and between the revetments.

This site was infested with willow leaf beetle and required several treatments to avoid complete
defoliation of the new leaves as they emerged, in mid-July, we had about 80% survival on this
site. There has not been sufficient rainfall to test the concept on this site to date.
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PEORIA GUN CLUB (Ten Mile Creek)

This site is adjacent to and just downstream from the Caterpillar, Inc. Proving Grounds. We

installed a structure about 100 feet downstream of the outlet structure which Caterpillar built on
Ten Mile Creek nearly twenty years ago. The structure has about a 4 foot overfail and is about

60 feet long, with a 36 x 6 foot notch. The area between this structure and the apron of the

upstream structure was filled with broken concrete which should make a good energy dissipator.

A gabbion basket structure will be built about 500 feet downstream from this one with about
the same overfall and notch size. These baskets will be filled with broken concrete, and the

area immediately upstream from this structure will also be filled with broken concrete.

Caterpillar, Inc. has furnished all material used on this site including the broken concrete
delivered to the site. This winter, we will be putting two or three rows of willow and cotton

wood cuttings along both banks of this stretch of Ten Mile Creek.

FANDEL SITE

Install 48 tire structures.

Install 4 living willowing structures.

Materials Used: Tires 1900

Willow Cuttings, greater than 1/2 inch 300

Willow Cuttings, two to four inches 154

Main Channel: 1001 feet long 19 tire structures
Four side ravines: 737 feet total 29 tire structures

4 willow structures

Treated Area Statistics:

Main Channel: 1,001 feet long 50 foot drop 19 tire structures

Side Ravine #SI: 113 feet long 45 foot drop 12 tire structures

Side Ravine #$2: 246 feet long 50 foot drop 8 tire structures
1 willow structure

Side Ravine #NI: 130 feet long 25 foot drop 2 tire structures
1 willow structure

Side Ravine #N2: 248 feet long 55 foot drop 7 tire structures
2 willow structures

Total length treated = 1,738 feet @ $10.65/foot.

Cost per structure: tire structures $347.00
willow structures $463.00

HECK SITE (Richland Creek)

This was the most interesting and diverse of the sites worked on to date. It is being monitored

by the Illinois State Water Survey. The U.S.D.A. Soil Conservation Service cooperated on the

site and assisted in setting up four different conservations trials for evaluation.

Trial 1. Install about 1,300 cuttings on the downstream site, which was on a long curve

with banks from six to ten feet high. The cuttings were eight to ten feet long and three to six

inches in diameter and placed in holes about four feet deep. The holes were made with a Cat

excavator equipped with an eight foot long 6 x 8 inch pointed probe. They were placed in the
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same pattern and spacing as the larger cuttings used on the Foster site. There were four to ten
rows with a few hedge tree revetments anchored in critical spots. The cuttings were about 70%
willows, 20% cotton wood, and the rest were soft maple except for six or eight mulberry cuttings
which are doing fairly well so far. This trial looked very good in mid-July.

Trial 2. Install about 1,200 cuttings below a ford on the main creek. This trial is about
5130feet long. The cuttings were thirty to thirty-six inches long and one and one-half to three
inches in diameter. Those on the upper half were placed in holes almost as deep as the length
of the cutting. Those in the lower half were driven with a gas powered jackhammer to within
four inches of their length or the point of refusal. This appeared to damage many cuttings and

the top few inches were sawed off. These cuttings were about 50% willow and 50% cotton
wood. The pattern was the same as other cuttings, but the spacing was about eighteen inches
between the four to six rows. All seedlings were furnished by the Soil Conservation Service.
The rhizomes were obtained from the State Department of Conservation and the see was
purchased from the La Fayette Home Nursery. Many of these were stressed or dead in mid-
July.

Trial 3. This trial is located on the south bank of the south branch of Richland Creek, just
upstream of the ford. It consisted of shaping a bank to about two hundred feet long to a 3:1
slope and seeding it with three different grasses. We used Eastern Gamma grass seed, Prairie
Cord Grass rhizomes, and Reed Canary grass seed. A light straw mulch was spread and secured
with erosion neL By mid-July there was little evidence of any growth of any of the grasses.

They may come with some good rains, but the drought has been very hard on this entire site.

Trial 4. The fourth trial is a 500 foot reach on the upstream end of the south branch of
Richland Creek. One hundred each of five species were used in this trial. They were Streamco
Willow, Bankers Willow, Cotton Wood, and Dogwood seedlings and native willow cuttings. The
cuttings were about two feet long and up to one-half inch in diameter. They were placed in
holes made with a tree spade. Each species is in a 100 foot reach of the south bank, which is
about 8 feet high. There are about five rows, two on the creek bed, one at the tee of the bank,
and two or three on the bank. Survival on this trial was low in mid-July.
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Stream bank stabilization and the Illinois River Sod Conservation
Task Force

Don Condit, Illinois river Soil Conservation Task Force
407 E. Center St., Eureka, IL 61530

Don Rosehoom, Illinois State Water Survey

Abstract

The Illinois River Soil Conservation Task Force provides an action program to
stimulate, accelerate, and implement conservation practices on the Illinois River
watershed. In June of 1985, the Task Force was formally organized by seven Soil and
Water Conservation Districts from watersheds along the Peoria Pool segment of the
Illinois River. This action group is working together to build support for a combined local,
state, and federal effort, which will reduce farmland erosion to the lowest practical level.
The Task Force supports traditionally funded erosion control practices as conservation
tillage and terraces. The Task Force also supports the development and funding of
alternative erosion control methods such as lowcost stream bank and ravine stabilization

practices.

The Task Force supports alternative erosion practices where massive streambank
or gully erosion sites are transporting high percentages of such farmland erosion to Peoria
Lake. Streambank stabilization practices were applied first near Galesburg by the

Department of Conservation. The Galesburg Watershed had demonstrated the high
sediment yields resulting from stream bank erosion. With ENR funding and technical
assistance from the Soil Conservation Service, the Task Force has applied the vegetative
stream stabilization techniques at additional field conservation trial sites on Richiand,
Senachawine, and Partridge Creeks, which flow into Peoria Lake.

In the presentation video such conservation practices demonstrate their
effectiveness in reducing erosion and sedimentation. Labor for application of the
conservation practices was volunteers from the Project Change program of the Klinois

Department of Public Aid. Over 20 of the volunteers have found employment after
demonstrating an ability to work under difficult conditions.

The Task Force seeks to expand the soil conservation efforts to areas north of

Peoria. These areas also contribute a significant amount of sediment to Peoria Lake and
the Illinois River. The willingness of state legislators to sponsor these efforts has been very
helpful and will be necessary for continued expansion of soil conservation practices.

Bank Erosion and Sediment Yield

The ENR non-point pollution study revealed that stream bank erosion constituted
over 50 percent of the sediment yield. In fact, erosion of the stream channel into floodplain
rowcrop fields was the primary flood damage to landowners (figure 1). Previously
landowners had increased the rates of stormwater runoff by converting steep woodlands to

rowcrops and pastures. In addition, streams were channelized to move erosion sites away
from rowcrop fields. The largest bank erosion sites occur where landowners had
channelized (removed) stream meanders. These channelization practices had increased
the velocity of floodwaters so that bank erosion was a major sediment source.
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The significance of bank erosion was illustrated by comparing the amoum of bank
erosion during a flood with the amount of sediment transported by the flood. The
monitored bank sites had erosion rates equal to 15 percent of the sediment yield. The
monitored bank erosion sites represented 20 percent of the major bank erosion sites in the

62,000 acre watershed. Landuse changes, stream channelization, bank erosion, and
sediment yields are detailed in the final ENR report on Court Creek.

Figure 2 shows the segment of Court Creek between bank erosion site five and bank
erosion site two during 1940 and 1979. The upper half of figure 2 shows the stream

segment as it existed in 1940. In 1948, channelization of the stream meander at bank
erosion site 5 increased channel erosion so that the downstream field at bank erosion site 3

was eroded away by 1979. This loss is documented in the lower half of figure 2. For 40

years, an average of 2000 tons of soil were eroded annually from this one bank site.

As a result of the 1948 channelization, four major bank erosion sites occur by 1979

(figure 2). Bank erosion site 5 is shown in figure 1. Since 1981, stream surveys have
measured the stream channel moving over 80 feet into the rowcrop field along 500 feet of
bank at site 5.

District Fisheries Biologist Ken Russell of IDOC correlated a loss of gamefish
(smallmouth bass and channel catfish) with the loss of stream habitat. Sediment deposits of
silt and sand were filling in pools and covering rocky riffles. The ENR study found the
eroded bank soils were largely composed of silt and sands and therefore bank erosion was

also a major cause of instream habitat destruction.

Stream bank protection was a difficult problem because (1) the expense of

e_.hmoving and riprap prevented widespread application by private landowners and
government agencies, (2) most stream stabilization measures are not widely supported by
conservationists, and (3) the rate of erosion was severe.

The Water Survey designed a watershed program to slow the rate of floodwater
runoff with (1) water detention structures and soil conservation practices on the steep
lands and (2) by utilizing the large floodplain valleys as detention basins. Information from
the ENR study was utilized by the Illinois Department of Agriculture (IDOA) to fund a
Build Illinois watershed program to reduce erosion from upland rowcrop fields with water
detention structures and other soil conservation measures. The watershed received

$85,000.00 per year between 1986 and 1988 for such practices.

Vegetative Stream Stabilization by the Watershed Planning Program

Unlike the Watershed Land Treatment Program Of IDOA, the propose of IDOC's

Watershed Planning Program was not the protection of rowcrop field productivity but was
the reduction of sediment delivery from all land uses to lllinois lakes and streams. The
Watershed Planning Program utilized the research findings of the ENR Court Creek study
in the development of lowcost erosion control for watershed areas with high rates of
sediment delivery. Control of stream bank erosion does not significantly alter rowcrop

productivity but does significantly reduce sediment delivery.

In 1986, the Watershed Planning Program began testing two lowcost methods of
vegetative streambank stabilization: (1) tree revetments and (2) dormant willow posts.

Both methods are designed to slow floodwater velocity by increasing flow resistance in the
high flow portions of the stream channel. Slowing floodwaters will reduce channel erosion
throughout the stream length by reducing floodwater velocity. Slowing the floodwaters will
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also allow sediment to be deposited in floodplain fields during high stream flow. Such
practices require the floodplain fields to remain submerged longer but the duration of
flooding is usually less than one day. Landowners prefer the occasional replanting of young
crops to the severe streambank erosion along floodplain fields.

Vegetative bank stabilization restores riparian areas and is supported by most
environmental groups and agencies. The techniques are relatively lowcost and therefore
are supported by landowners and governmental agencies. Over the last three years, both
tree revetments and willow posts were tested at severe bank erosion sites during flooding,
drought, and winter ice-out.

With funding from the Watershed Planning Program, the Illinois State Water
Survey has monumented a series of stream transects to document the effectiveness of the

vegetative techniques at major bank erosion sites. The degree of erosion control is
determined by comparing the amount of erosion at treated bank sites with the amount of

bank erosion at untreated bank sites. The untreated sites occur in control segments of
Court Creek, which lie immediately .upstream and downstream of the demonstration area.
The Division of Fisheries is momtoring the response of stream fishes to the bank

stabilization methods. The Illinois EPA is monitoring changes in stream habitat and
macroinvertebrate populations.

A private contractor from Ohio (George Palmiter) was hired by 1DOC to place tree
revetments along bank erosion sites in a 3-mile demonstration segment of Court Creek
(figure 3). Approximately 1 mile of large bank erosion sites occur within the
demonstration area. The Soil Conservation Service (SCS) in Arizona was consulted
concerning willow post bank stabilization since SCS personnel in Illinois were not familiar
with the technique in 1986. The willow post technique was tested on two stream reaches,

which are 2 miles upstream of the tree revetment demonstration area. With funding from
IDOC, the Knox County Soil and Water Conservation District (SWCD) adapted both bank
stabilization techniques to withstand local stream conditions.

Selection of Bank Erosion Sites

Erosion control practices were only applied to severe bank erosion sites. At these
sites, bank soils were void of vegetation. Streambank erosion into floodplain fields had
doubled and tripled the stream width when compared to stream reaches with well
developed riparian zones. The severe sites had large sand point bars on the inside of

stream meanders. The location of low sand bars allows for the expansion of floodwaters in
the overly wide channel if the site undergoes an unusually severe flood after stabilization of
the outer streambank.

With both stabilization methods, prevention of erosion around the upstream end of
construction has extreme importance. Tree revetments and willow posts are started in

stable upstream banks. Usually smaller bank erosion sites occur on the opposite stream
bank - immediately upstream and downstream of the major erosion site. Either tree
revetments or willow posts should be applied to the smaller erosion sites. This will further
stabilize the present channel configuration and increase the life of the bank protection.

The success of either method will be reduced ff the cross-sectional area of stream

channel is decreased below the average area of stable stream segments. Excessive
reduction of stream's width will speed the floodwaters at the site of channel constriction. At

severe bank erosion sites, the stream channel has usually eroded far into the field so that
channel width is much greater than necessary.
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Tree Revetment Stabilization

The Palmiter application of tree revetments has been successful on moderately
eroding banks, where 1-3 feet of bank were eroded each year. The best example of an
effective Palmiter structure occurs at bank erosion site 1 near Sugar Creek. The tree

revetments have protected the bank so that small willows and cottonwoods have
revegetated the eroding soils. Even when damaged by floods, the tree revetments have
sharply reduced bank erosion rates when compared with bank sites in control areas (table
1).

Table 1. Amounts of Soil Eroded From 11 Tree Revetment Sites
and 4 Control Sites

Stabilized sites Control sites

Year (4,910feet of bank) (1,570feet of bank)

1986

Total tonnage 5,872 2,127
Tons of soils/foot 1.19 1.35

1987

Total tonnage 1,297 782
Tons of soils/foot 0.26 0.50

1988

Total tonnage 1,170 1,308
Tons of soils/foot 0.24 0.83

Before stabilization, bank erosion rates were 11.9 tons per linear foot in the
demonstration area and 13.5 tons per linear foot in the control area. Therefore bank
erosion in the demonstration area was about 88 percent of the erosion rate in the control

area. These averages are based upon 4,910 feet of bank in the demonstration area and
1,570 feet of bank in the control areas.

In 1987, the bank erosion rate in the demonstration area was 53 percent of the
erosion rate in the control area (Figure 4). In 1988, the bank erosion rate in the
demonstration area was 29 percent of the erosion rates in the control area. During 1987

and 1988, 80 percent of the bank soils eroded from the demonstration area came from 5
sites. These five severely eroding sites equal 2,630 feet of the 5,000 feet of major bank
erosion in the demonstration area. At these five bank erosion sites and two additional sites,

the Palmiter revetments were heavily damaged or removed by flooding and ice floes (figure
5).

A stream crew from the Knox County Soil and Water Conservation District has
replaced the damaged Palmiter revetments with a more durable type during 1989. The
SWCD tree revetments are hedge trees held in place with Laconia earth anchors (figure 6),
which were developed for the military. In addition, the SWCD stream crew hastened
revegetation of the earth banks by placing small willow whips through the revetments and
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into the bank soils. The SWCD tree revetments have withstood a severe June flood when

over 3.5 inches of rain fell in one hour. Only four of 118 tree revetments were lost at the
five erosion sites.

With tree revetments, the branches should extend into the stream channel to deflect

floodwaters away fl'om the fence posts and Laconia anchors in the earth banks (figure 7).
The use of hedge trees maximizes the durability of the tree branches so that woody riparian
vegetation can be established before the revetments deteriorate. The establishment of

riparian vegetation has been hastened with bank plantings of small tree seedlings (green
ash, american plum, grey dogwood, bald cypress) and small cuttings of willows. The
willows, bald cypress,and green ash have been successfully established with a minimum of
maintenance. The more desirable tree species will shade out the willows when fully grown.

Dormant Willow Post Stabilization

The Knox County SWCD stream crew, the lllinois Department of Conservation, the
Illinois State Water Survey and the Soil Conservation Service are testing a second bank
stabilization technique, which utilizes dormant willow posts. The willows are cut in winter

or early spring and transported to the bank erosion site. Dormant willow posts are placed
into holes formed by a 6 ft metal ram, which is attached to a Caterpillar excavator (figure
_n" Since the posts holes are over 5 feet deep, undercutting of the willow posts is prevented.

larger river systems the posts should be placed deeper into the stream bank. At smaller

sites costs are minimized by digging holes with a gasoline powered auger. Ninety five
percent of the willow posts survived and have withstood the floods and ice floes of 1987
and 1988.

Undercutting of willow posts are reduced by placing one row of willow posts directly
into the stream. Most of the willow posts in water will die after two months of regrowth.
However this outer row of willows will deflect floodwaters while the root systems and
branches of the remaining willow posts develop during the first year. Survival rates can be
increased by placing small tree revetments among the willows. The small revetments will
trap sediment and speed revegetation at the base of the bank.

The SCS willow post technique is more successful on severe erosion sites, where 5

to 25 feet of bank are eroded each year. These willow post sites have had no erosion
under summer and winter floods, which removed Palmiter structures at severe erosion

sites. This older SCS method is more expensive because more trees are needed but the

successful application will immediately reforest an eroding stream bank. The willow post
technique method proved to be more resilient to ice floes than the Palmiter tree

revetments. Only thirteen of the 612 willow posts were broken off by ice floes (figure 9).
The live willow posts have the added benefits of regrowth when damaged by floods.

Willow posts must be placed deep into the bank softs so that the ground water table
does not drop below the newly developing root system during the first year. The willow

posts are under stress during initial regrowth and will die out ff water is not readily
available. At erosion sites along the Richland Creek, the Illinois River Soil Conservation

Task Force lost all the shorter willow whips (18 inches long) and willow stakes (40 inches

long) when the water table in a sandy streambed fell below the lowest level of the cuttings.
Even some of the larger willow posts (7 - 10 feet long) died out in the dry streambed.

At one site, a Court Creek landowner removed a stream meander after the bank

had been stabilized with willow posts. The landowner placed the spoils from the new
channel as a dike to block stream flow from the old stream channel (figure 10). The
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landowner hoped to establish more willows in the old channel and move the stream farther
from his field at a cost of $1,500.00. During the next flood (June of 1989), the upper end of
the dike was broken and floodwater flowed perpendicularly into the willow post site. No
erosion occurred - even at the point of maximum turbulence (figure 11). Without the
willows, over one thousand tons of soil would have been lost. The new channel (500 ft long
x 40 ft wide x 10 ft deep) was completely filled with sand and gravel.

Cost Effectiveness of Tree Revetments and Willow Posts

The total cost for one year of Palmiter construction and maintenance was
$40,000.00. When distn'buted over the approximately 5,000 ft of eroding bank in the
Palmiter demonstration area, the price was $8.00 per linear foot. Based upon Palmiter's
submitted expenses; labor, materials, and equipment costs were $3.73 per foot of bank.
Technical assistance from the Palmiter Company had a cost of $4.27 per foot.

Without technical assistance, the three-man SWCD stream crew restored the

damaged Palmiter revetments on 5 bank erosion sites. The SWCD crew cut and
transported 118 hedge trees from a bluff pasture 4 miles away. They purchased 50 Laconia
anchors and aircraft cable for $1050.00. An additional 70 fence posts were also used to
anchor the hedge trees at a cost of $210.00. The crew cost $6,000 dollars for labor.
Approximately $1,500.00 in labor and equipment was donated. Total cost was $8,760 for

2,910 linear feet of stream bank - approximately $3.00 per foot.

At a cost of $3.10 per foot of bank, the willow post method is more costly than the
tree revetment method. Labor to cut, transport, and place willows was 65 percent of the
cost. Use of the excavator and an operator was 35 percent of the cost. Expenses can be
minimized by use of the gasoline auger. If large willows are located near the construction

site, labor and transportation costs will be reduced by 20 percent. The profit margins of
private contractors are likely to raise the cost of both tree revetment and willow post
stabilization to $4.00 per linear foot.

In the Court Creek watershed, streambank protection with bank sloping and riprap
would be much more expensive. If streambanks were graded to a 1:3 slope, the cost would
be $7.60 per foot if the soil could spread in the immediate vicinity. Streambanks are 10 to

15 feet high. Riprap of 10 inch diameter would cost $5.20 per foot of bank when delivered
to the erosion site. The cost for equipment, materials, and labor on bank sloping will be
$12.80 per foot. The cost of technical assistance has a wide range of values, ff done by the
Soil Conservation Service, the cost would be minimal. Technical assistance from a

professional consulting firm will range from $1.00 to $5.00 per foot, depending upon site
difficulties. Costs of tree revetment, willow post and riprap bank stabilization are
summarized in Table 2.
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Table 2. Cost of Bank Stabilization Practices

Method Cost per Linear Foot
of 12-Ft High Streambank

Palmiter Tree Revetments $8.00

SWCD Tree Revetments* $3.00

Willow Post* $3.10

Bank sloping (1:3) and riprap* $12.60

*without technical assistance costs

Stream Fisheries and Water Quality

Stream fish populations are varying markedly at the four fish survey sites in the
Tree Revetment demonstration area. In part the fish population have resulted from the
removal of large logjams during the Palmiter construction phase. At the upper Dahinda
site, smaUmouth bass weights fell from 1250 grams (7 fish) to 302 grams (25 fish) when
logjams were removed. Palmiter was unable to hold the larger tree revetments, which form
deep water pools along eroding stream bends (figure 11). However at the lower Dahinda
site, smallmouth bass increased from 304 grams (3 fish) to 842 grams (16 fish) when some
tree revetments remained in the formerly barren stream channel. Table 3 gives the

numbers and weight of smallmouth bass in the tree revetment demonstration area before
and after Palmiter construction.

Table 3. Smallrnouth Bass Populations in the Tree Revetments**

Date of Survey Fish Survey Sites

Dahinda-lower Dahinda-upper Bridge Control

6/26/86 4 7 3 7

preconstruction (304) (1250) (124) (61)

7/6/87 16 25 18 38

immediately after (842) (302) (53) (1586)*
construction

7/7/88 76 84 51 78

1 year after (797) (572) (548) (2416)*
construction

*group of 3 large trees eroded into control in Oct of 1986 to form

a deep rocky pool - removed during June flood of 1989.

** Fish Surveys are rotenone or electric seine followed by rotenone,
numbers within parentheses are fish weight in grams.
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During the drought of 1988, feedlot runoff killed off the stream fish in the willow
post demonstration area. The feedlot runoff depleted oxygen levels resulting in the death
of large numbers of fish including smallmouth bass. The survey of dead fish indicated a
significant improvement of the fish population. No smaUmouth bass were found during
1987 electro-fishing surveys by IDOC streams biologists. The value of fish killed in the
improved habitat was apparent to feedlot operator because of the damage assessment
($490.00). Unfortunately the feedlot operator was also landowner of the willow post
demonstration area, who had been a strong supporter of the streambank erosion control

program.

Feedlot runoff from the Middle Creek tributary lowered dissolved oxygen levels

below 4.0 ppm in the control area during the afternoon of August 1,1988. Low dissolved
oxygen levels were tracked into the control area but not the downstream tree revetment
sites. The 1988 fall fish survey found a drop in the fisheries of the upstream control after

August feedlot runoff. Only two smallmouth were found in the control which had 78
smallmouth in July of 1988. Smallmouth bass in the tree revetment sites were 6, 13 and 15
fish. Small isolated storms over feedlot operations may have significant impact fishery

during drought periods. No chemical traces of feedlot effluent or a rise in stage were found
at the sampling station below the tree revetments. A similar lack of chemical detection was
found at the lowest station when 21,000 fish were killed in Middle Creek during June of
1987. Preliminary data indicates severe fishery impacts from pesticide runoff during June
of 1989.

Riparian Conservation Easements

With both lowcost stabilization techniques, the landowners have placed a 30 foot

strip along each bank into a conservation easement with the Knox County Soil and Water
Conservauon District (SWCD). This 30 foot easement has been planted with pin oak,
green ash, red cedar, and gray dogwood. While the landowner retains all property rights,
the conservation easement area must remain in natural state after reforestation. The

conservation easements are given by the landowner to the local county SWCD for
administration. The landowner has easy access to the local administrating agency so that

flood repairs along the conservation easement area can be made rapidly.

Public access has not been granted under these easements although members of
community regularly fish the demonstration area. Public access was not pursued so that the
response of the stream fisheries to habitat improvement could be accurately monitored.
This has proved to be a wise decision as water quality problems have impacted stream
fisheries after the erosion control measures were installed and repaired. Populations of fish
must recover from toxic levels of animal wastes and pesticides. The frequency of the toxic
non-point pollution became apparent in 1988 and 1989 during the intensive data collection
of water quality data during flood events and fish surveys in the demonstration area.

The fishery data suggests that intense public fishing should be limited on streams,
even when habitat and stability have been restored. Stream management should include
the establishment of large refuges, where fishing is limited or carefully regulated. The
aggressive nature of smallmouth bass in streams would lead to overharvest without refuges
or regulation of catch-and-release fishing.

Many private landowners limit access because of concern about property damage.
These landowners demand the right to deny access to individuals, who are destructive to
their property. The overseeing of stream corridors by private landowners is extremely
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valuable to natural resources if properly performed. Most streams in Illinois and stream
fishing access are located on private property - similar to the access of Illinois farmlands for
hunting. As with hunting habitat development on private lands, the development of
riparian habitat to improve stream fish populations increases the angling opportunities
even when access is limited. Increases in gamefish and wildlife populations will cause fish
population movement to areas with unlimited public access. Limited public access provides
refuges for growing gamefish populations and a buffer population if pollution decimates
the fisheries over large stream reaches.

The Willow Post Technique Spreads to Other lJlinois Streams

The involvement of county agencies, participation by local farmers, color
publications, and video presentations are designed to develop a public awareness of stream
management and its long term affects. Only through this public awareness will the major
problems of non-point pollution be resolved. This approach in the Court Creek watershed
has resulted in the spread of both vegetative stabilization techniques to other Illinois
streams with funding from other governmental agencies and private foundations.

Combinations of tree revetments and willow posts are presently being tested on
major tributaries of Peoria Lake by the Soil Conservation Service and the Illinois River Soil
Conservation Task Force with funding from Illinois Department of Energy and Natural
Resources. These field conservation trials are supported by the SCS engineering staff in
Illinois. The Illinois Department of Agriculture has asked for 1.8 million dollars for stream
stabilization on tn'butaries to the Peoria Pool of the Illinois River.

Adaptions of the willow post technique will be utilized to replace riprap in the
construction of instream habitat for smallmouth bass at Franklin Creek State Park this fall.

The adaption has ,already been implemented on Court Creek with Sport Fish Restoration
funds from IDOC s Division of Fisheries. The 1989 June flood removed the sand bedload

to expose rock rubble but did not erode the underwater habitat and streambank (figure
12).

DuPage County in northeastern Illinois will adapt the willow post technique to
suburban streams near Chicago. With a change of landuse to residential housing and
business, many small streams have severe bank erosion as a result of higher rates of
stormwater runoff. Small dwellings are being undermined and economic resources can not
provide the necessary funds for the widespread use of conventional bank stabilization. This
problem is not limited to the Chicago metropolitan area but is also occurring in many of
the residential areas along the bluffs of the Illinois River.
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THE COURT CREEK RESTORATION PROJECT

EXECUTIVE SUMMARY

Within the Illinois Department of velocity of floodwaters so that bank
Conservation (IDOC), the Watershed erosion is a major sediment source.
Planning Program is developing lowcost

stream bank erosion control in the Court The significance of bank erosion was
Creek watershed near Galesburg, IL. illustrated by comparing the amount of
Stream bank stabilization by tree bank erosion during a flood with the

revetment and willow post techniques amount of sediment transported by the
have been tested under field conditions flood. The monitored bank sites had

for two years. Such vegetative erosion erosion rates equal to 15 percent of the
control also restores the riparian habitat, sediment yield. The monitored bank
which has been severely damaged in most erosion sites represented 20 percent of the
Illinois streams, major bank erosion sites in the 62,000 acre

watershed. Landuse changes, stream
Study on the Court Creek watershed channelization, bank erosion, and

began in 1979 when landowners in the sediment yields are detailed in the final
Spoon River Watershed Committee went ENR report on Court Creek.
to their state legislators about flood

damages along Court Creek. The Figure 2 shows the segment of Court
Department of Energy and Natural Creek between bank erosion site five and

Resources funded a 3-year nonpoint bank erosion site two during 1940 and
_ollution study by the Water Quality 1979. The upper half of figure 2 shows the

ection of Illinois State Water Survey in stream segment as it existed in 1940. In
1980. Landowners were satisfied with a 1948, channelization of the stream
nonpoint pollution study since flood meander at bank erosion site 5 increased

measurement is an essential factor in such channel erosion so that the downstream
a study, field at bank erosion site 3 was eroded

away by 1979. This loss is documented in

the lower half of figure 2. For 40 years, an
BANK EROSION AND SEDIMENT average of 2000 tons of soil were eroded
YIELD annually from this one bank site.

The ENR non-point pollution study As a result of the 1948 channelization,

revealed that stream bank erosion four major bank erosion sites occur by
constituted over 50 percent of the 1979 (figure 2). The bank erosion site 5 is
sediment yield. In fact, erosion of the the severe erosion site shown in figure 1.
stream channel into floodplain rowcrop Since 1981, stream surveys have measured
fields was the primary flood damage to the stream channel moving over 80 feet
landowners (figure 1). Previously into the rowcrop field along 500 feet of
landowners had increased the rates of bank at site 5.

stormwater runoff by converting steep

woodlands to rowcrops and pastures. In District Fisheries Biologist Ken
addition, streams were channelized to Russell of IDOC correlated a loss of

move erosion sites away from rowcrop gamefish (smallmouth bass and channel
fields. The largest bank erosion sites occur catfish) with the loss of stream habitat.
where landowners had channelized Sediment deposits of silt and sand were
(removed) stream meanders. These filling in pools and covering rockyriffies.
channelization practices had increased the The ENR study found the eroded bank
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Figure 2. 1979 and 1940 aerial photographs of Court Creek, showing
stream channels (solid lines), former stream channels (broken lines, top photo),

and monitored bank erosion sites (numerals). Note the complete erosion

of a rowcrop field at site 3 between 1940 and 1979.
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soils were largely composed of silt and In 1986, the Watershed Planning
sands and therefore bank erosion was also Program began testing two lowcost

a major cause of instream habitat methods of vegetative streambank
destruction, stabilization: (1) tree revetments and (2)

dormant willow posts. Both methods are
Stream bank erosion was a difficult designed to slow floodwater velocity by

problem because (1) the expense of increasing flow resistance in the high flow
earthmoving and riprap prevented portions of the stream channel. Slowing

widespread application by private floodwaters will reduce channel erosion
landowners and government agencms, (2) throughout the stream length by reducing
most stream stabilization measures are floodwater velocity. Slowing the

not widely supported by conservationists, floodwaters will also allow sediment to be
and (3) the rate of erosion was severe, deposited in floodplain fields during high

stream f/ow. Such practices require the
The Water Survey designed a floodplain fields to remain submerged

watershed program to slow the rate of longer but the duration of flooding is
floodwater runoff with (1) water detention usually less than one day. Landowners

structures and soil conservation practices prefer the occasional replanting of young
on the steep lands and (2) by utilizing the crops to the severe streambank eromon
large floodplain valleys as detention along floodplain fields.
basins. Information from the ENR study
was utilized by the Illinois Department of The vegetative bank stabilization
Agriculture (IDOA) to fund a Build restores riparian areas and therefore is
Illinois watershed program to reduce supported by most environmental groups
erosion from upland rowcrop fields with and agencies. The techniques are
water detention structures and other soil relatively lowcost and therefore are
conservation measures. The watershed supported by landowners and

received $85,000.00 per year between governmental agencies. Over the last
1986 and 1988 for such practices, three years, both tree revetments and

willow posts were tested at severe bank
erosion sites during flooding, drought, and

VEGETATIVE STREAM winter ice-out.

STABILIZATION BY THE

WATERSHED PLANNING With funding from the Watershed
PROGRAM Planning Program, the lllinois State Water

Survey has monumented a series of
Unlike the Watershed Land stream transects to document the

Treatment Program Of IDOA, the effectiveness of the vegetative techniques
propose of IDOC s Watershed Planning at major bank erosion sites. The degree of
Program was not the protection of erosion control is determined by
rowcrop field productivity but was the comparing the amount of erosion at
reduction of sediment delivery from all treated bank sites with the amount of
land uses to Illinois lakes and streams. The bank erosion at untreated bank sites. The

Watershed Planning Program utilized the untreated sites occur in control segments
research findings of the ENR Court Creek of Court Creek, which lie immediately

stud.y in the development of lowcost upstream and downstream of the
erosion control for watershed areas with demonstration area. The Division of

high rates of sediment delivery. Control Fisheries is monitoring the response of
of stream bank erosion does not stream fishes to the bank stabilization

significantly alter rowcrop productivity but methods. The Illinois EPA is monitoring
does significantly reduce sediment changes in stream habitat and

delivery, macroinvertebrate populations.
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A private contractor from Ohio
(George Palmiter) was hired by IDOC to The success of either method will be

place tree revetments along bank erosion reduced if the cross-sectional area of
sites in a 3-mile demonstration segment of stream channel is decreased below the

Court Creek (figure 3). Approximately 1 average area of stable stream segments.
mile of large bank erosion sites occur Excessive reduction of stream's width will

within the demonstration area. The Soil speed the floodwaters at the site of
Conservation Service (SCS)in Arizona channel constriction. At severe bank

was consulted concerning willow post erosion sites, the stream channel has
bank stabilization since SCS personnel in usually eroded far into the field so that

Illinois were not familiar with the channel width is much greater than
technique in 1986. The willow post necessary.
technique was tested on two stream
reaches, which are 2 miles upstream of the
tree revetment demonstration area. With TREE REVETMENT STABILIZATION
funding from IDOC, the Knox County Soil

and Water Conservation District (SWCD) The Palmiter application of tree
adapted both bank stabilization revetments (Figure 4) has been successful
techniques to withstand local stream on moderately eroding banks, where 1-3
conditions, feet of bank were eroded each year. The

best example of an effective Palmiter
structure occurs at bank erosion site 1

SELECTION OF BANK EROSION near Sugar Creek. The tree revetments
SITES have protected the bank so that small

willows and cottonwoods have revegetated
Erosion control practices were only the eroding soils. Even when damaged by

applied to severe bank erosion sites. At floods, the tree revetments have sharply
these sites, bank soils were void of reduced bank erosion rates when

vegetation. Streambank erosion into compared with bank sites in control areas
floodplain fields had doubled and tripled (table 1).
the stream width when compared to

stream reaches with well developed Before stabilization, bank erosion
riparian zones. The severe sites had large rates were 11.9 tons per linear foot in the

sand point bars on the inside of stream demonstration area and 13.5 tons per
meanders. The location of low sand bars linear foot in the control area. Therefore
allows for the expansion of floodwaters in bank erosion in the demonstration area

the overly wide channel if the site was about 88 percent of the erosion rate
undergoes an unusually severe flood after in the control area. These averages are
stabilization of the outer streambank, based upon 4,910 feet of bank in the

demonstration area and 1,570 feet of bank
With both stabilization methods, in the control areas.

prevention of erosion around the

upstream end of construction has extreme In 1987, the bank erosion rate in the

importance. Tree revetments and willow demonstration area was 53 percent of the
posts are started in stable upstream banks, erosion rate in the control area. In 1988,
Usually smaller bank erosion sites occur the bank erosion rate in the

on the opposite stream bank demonstration area was 29 percent of the
immediately upstream and downstream of erosion rates in the control area. During
the major erosion site. Either tree 1987 and 1988, 80 percent of the bank
revetments or willow posts should be soils eroded from the demonstration area

applied to the smaller erosion sites. This came from 5 sites. These five severely
will further stabilize the present channel eroding sites equal 2,630 feet on the 5,000
configuration and increase the life of the feet of major bank erosion in the
bank protection, demonstration area. At these five bank
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Figure 4. PalmiterApplication of Tree Revetments
at bank Erosion Site 5.

Table 1. Amounts of Soil Eroded From 11 Tree Revetment Sites
and 4 Control Sites

Stabilized sites Control sites

Year (4, 910 feet of bank) (1,570 feet of bank)

1986

Total tonnage 5,872 2,127
Tons of soils/foot 1.19 1.35

1987

Total tonnage 1,297 782
Tons of soils/foot 0.26 0.50

1988

Total tonnage ],170 1,308
Tons of soils/foot 0.24 0.83
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erosion sites and two additional sites, the holes formed by a 6 ft metal ram, which is
Palmiter revetments were heavily attached to a Caterpillar excavator (figure
damaged or removed by flooding and ice 8). Since the posts holes are over 5 feet
floes (figure 5). deep, undercutting of the willow posts is

prevented. On larger river systems the
A stream crew from the Knox County posts should be placed deeper into the

Soil and Water Conservation District has stream bank. At smaller sites costs are

replaced the damaged Palmiter minimized by digging holes with a gasoline
revetments with a more durable type powered auger. Ninety five percent of the
during 1989. The SWCD tree revetments willow posts regrew and have survived the
are hedge trees held in place with Laconia floods and ice floes of 1987 and 1988.
earth anchors (figure 6), which were
developed for the military. In addition, the Undercutting of willow posts are
SWCD stream crew hastenedrevegetation reduced by placing one row of willow
of the earth banks by placing small willow posts directly into the stream. Most of the
whips through the revetments and into the willow posts in water will die after two
bank soils. The SWCD tree revetments months of regrowth. However this outer
have withstood a severe June flood when row of willows will deflect floodwaters

over 3.5 inches of rain fell in one hour. while the root systems and branches of the
Only four of 118 tree revetments were lost remaining willow posts regrow during the
at the five erosion sites, first year. Survival rates can be increased

by placing small tree revetments among
With tree revetments, the branches the willows. The small revetments will trap

should extend into the stream channel to sediment and speed revegetation at the
deflect floodwaters away from the fence base of the bank.
posts and Laconia anchors in the earth

banks .(figure 7). The use of hedge trees The SCS willow post technique is more
maxamlzes the durability of the tree successful on severe erosion sites, where 5

branches so that woody riparian to 25 feet of bank are eroded each year.
vegetation can be established before the These willow post sites have had no
revetments deteriorate. The establishment erosion under summer and winter floods,
of riparian vegetation has been hastened which removed Palmiter structures at

with bank plantings of small tree seedlings severe erosion sites. This older SCS
(green ash, american plum, grey dogwood, method is more expensive because more
bald cypress) and small cuttings of willows, trees are needed but the successful

The willows, bald cypress,and green ash application will immediately reforest an
have been successfully established with a eroding stream bank. The willow post

minimum of maintenance. The more technique method proved to be more
desirable tree species will shade out the durable to ice floes than the Palmiter tree
willows when fully grown, revetments. Only thirteen of the 612

willow posts were broken off by ice floes
(figure 9). The live willow posts have the

DORMANT WILLOW POST added benefits of regrowth when damaged
STABILIZATION by floods.

The Knox County SWCD stream crew, Willow posts must be placed deep into
the Illinois Department of Conservation, the bank soils so that the ground water
the Illinois State Water Survey and the table does not drop below the newly
Soil Conservation Service are testing a developing root system during the first

second bank stabilization technique, which year. The willow posts are under stress
utilizes dormant willow posts. The willows during initial regrowth and will die out if

are cut in winter or early spring and water is not readily available. At erosion
transported to the bank erosion site. sites along the Richland Creek, the Illinois
Dormant willow posts are placed into River Soil Conservation Task Force lost
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Figure 5. Attendees of

";', i _ a Stream Management

Workshop view displaced
Palmiter tree revetment at

Bank Erosion Site 5.

Figure 6. Large Laconia anchors

replace fence posts in the Knox
SWCD tree revetment sites. The

Laconia anchors are more difficuk

to pull free from bank soil.

Figure Z Knox County SWCD

tree revetments move high

: ! velocity waters to outer edge of
tree branches. Scour at outer

"_-_ edge removes sand and silt to

: "-' '_ expose rocky rubble for

smallmouth bass.
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Figure 8. Caterpillar excavator drives steel ram 6'
into stream bed. Willow posts are placed into holes.

Figure9. Nine months afterinstallation, ice floes are driven
through willow post site by January flood. Only l3

willows broken and no erosion occurred.
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all the shorter willow whips (18 inches crew cost $6,000 dollars for labor.
long) and willow stakes (40 inches long) Approximately $1,500.00 in labor and
when the water table in a sandy streambed equipment was donated. Total cost was
fell below the lowest level of the cuttings. $8,760 for 2,910 linear feet of stream bank
Even some of the larger willow posts (7- -- approximately $3.00 per foot.

10 feet long) died out in the dry
streambed. At a cost of $3.10 per foot of bank, the

willow post method is more costly than the
At one site, a Court Creek landowner tree revetment method. Labor to cut,

removed a stream meander after the bank transport, and place willows was 65
had been stabilized with willow posts. The percent of the cost. Use of the excavator
landowner placed the spoils from the new and an operator was 35 percent of the
channel as a dike to block stream flow cost. Expenses can further minimized by
from the old stream channel (figure 10). use of the gasoline auger. If large willows
The landowner hoped to establish more are located near the construction site, the
willows in the old channel and move the cost labor and transportation will be
stream farther from his field at a cost of reduced by 20 percent. The profit margins
$1,500.00. During the next flood (June of of private contractors are likely to raise
1989), the upper end of the dike was the cost of both tree revetment and willow

broken through, so that floodwater flowed post stabilization to $4.00 per linear foot.
perpendicularly into the willow post site.

No erosion occurred - even at the point of In the Court Creek watershed,
maximum turbulence (figure 11). Without streambank protection with bank sloping
the willows, over one thousand tons of soil and riprap would be much more
would have been lost. The new channel expensive. If streambanks were graded to
(500 ft long x 40 ft wide x 10 ft deep) was a 1:3 slope, the cost would be $7.60 per
completely filled with sand and gravel, foot if the soil could spread in the

immediate vicinity. Streambanks are 10 to
15 feet high. Riprap of 10 inch diameter

COST EFFECTIVENESS OF TREE would cost $5.20 per foot of bank when
REVETMENTS AND WILLOW POSTS delivered to the erosion site. The cost for

equipment, materials, and labor on bank

The total cost for one .year of Palmiter sloping will be $12.80 per foot. The cost of
construction and maintenance was technical assistance has a wide range of
$40,000.00. When distributed over the values. If done by the Soil Conservation
approximately 5,000 ft of eroding bank in Service, the cost would be minimal.

the Palmiter demonstration area, the price Technical assistance from a professional
is $8.00 per linear foot. Based upon consulting firm will range from $1.00 to

Palmiter's submitted expenses; labor, $5.00 per foot, depending upon site
materials, and equipment cost $3.73 per difficulties. Costs of tree revetment, willow
foot of bank. Technical assistance from post and riprap bank stabilization are
the Palmiter Company had a cost of $4.27 summarized in Table 2.
per foot.

Without technical assistance, the STREAM FISHERIES AND WATER
three-man SWCD stream crew restored QUALITY
the damaged Palmiter revetments on 5

bank erosion sites. The SWCD crew cut Stream fish populations are varying
and transported 118 hedge trees from a markedly at the four fish survey sites in
bluff pasture 4 miles distant. They the Tree Revetment demonstration area.
purchased 50 Laconia anchors with In part the fish population have resulted

aircraft cables for $1050.00. An additional from the removal of large logjams during
70 fence posts were also used to anchor the Palmiter construction phase. At the
the hedge trees at a cost of $210.00. The upper Dahinda site, smallmouth bass
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Figure 10. Stream

blocked by upper

end of new

channelization dike

Figure 17. During

next flood, flood-

waters smash

through upper end of
channelization dike.

No erosion occurred

even though

floodwaters hit

directly onto the

willows.

Table 2. Cost of Bank Stabilization Practices

Method Cost per Linear Foot

of 12-Ft High Streambank

Palmiter Tree Revetments $8.00

SWCD Tree Revetments* $3.00

Willow Post* $3.10

Bank sloping (1:3) and riprap* $12.60

*without technical assistance costs
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weights fell from 1250 grams (7 fish) to chemical detection was found at the
302 grams (25 fish) when logjams were lowest station when 21,000 fish were killed
removed. Palmiter was unable to hold the in Middle Creek during June of 1987.

larger tree revetments, which form deep Preliminary data indicates severe fishery
water pools along eroding stream bends, impacts from pesticide runoff during June
However the lower Dahinda site, of 1989.
smallmouth bass increased from 304

grams (3 fish) to 842 grams (16 fish) when
some tree revetments remained in the RIPARIAN CONSERVATION

formerly barren stream channel. Table 3 EASEMENTS
gives the numbers and weight of
smallmouth bass in the tree revetment With both lowcost stabilization

demonstration area before and after techniques, the landowners have placed a

Palmiterconstruction. 30 foot strip along each bank into a
conservation easement with the Knox

During the drought of 1988, feedlot County Soil and Water Conservation

runoff killed off the stream fish in the District (SWCD). This 30 foot easement
willow post demonstration area. The • has been planted with pin oak, green ash,

feedlot runoff depleted oxygen levels in red cedar, and gray dogwood. While the
the stream waters. The large numbers of landowner retains all property rights, the
dead fish included smallmouth bass. The conservation easement area must remain

survey of dead fish indicated a significant in natural state after reforestation. The
improvement of the fish population. No conservation easements are given by the
smallmouth bass were found during 1987 landowner to the local county SWCD for
electro-fishing surveys by IDOC streams administration. The landowner has easy
biologists. The value of fish killed in the access to the local administrating agency
improved habitat was apparent to feedlot so that flood repairs along the
operator because of the damage conservation easement area can be made
assessment ($490.00). Unfortunately the rapidly.
feedlot operator was also landowner of
the willow post demonstration area, who Public access has not been granted
had been a strong supporter of the under these easements although members
streambank erosion control program, of the local community regularly fish the

demonstration area. Public access was not

Feedlot runoff from the Middle Creek pursued so that the response of the stream
tributary lowered dissolved oxygen levels fisheries to habitat improvement could be

below 4.0 ppm in the control area during accurately monitored. This has proved to
the afternoon of August 1,1988. Low be a wise decision as water quality
dissolved oxygen levels were tracked into problems have impacted stream fisheries
the control area but not the downstream after the erosion control measures were

tree revetment sites. The 1988 fall fish installed and repaired. Populations of fish
survey found a significant drop in the must recover from toxic levels of animal
fisheries of the upstream control after wastes and pesticides. The frequency of
August feedlot runoff. Only two the toxic non-point pollution became
smallmouth were found in the control apparent in 1988 and 1989 during the
which had 78 smallmouth in July of 1988. intensive data collection of water quality
Smallmouth populations in the tree data during flood events and fish surveys
revetment sites were 6, 13 and 15 fish. in the demonstration area.
Small isolated storms over feedlot

operations have significant fishery impact The fishery data suggests that intense
during drought periods. No chemical public fishing should be limited on
traces of feedlot ettluent or a rise in stage streams, even when habitat and stability
were found at the sampling station below have been restored. Stream management
the tree revetments. A similar lack of should include the establishment of large
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Table 3. Smallmouth Bass Populations in the Tree Revetments**

Date of Survey Fish Survey Sites

Dahinda-lower Dahinda-upper Bridge Control

6/26/86 4 7 3 7

preconstruction (304) (1250) (124) (61)

7/6/87 16 25 18 38

immediately after (842) (302) (53) (1586)*
construction

7/7/88 76 84 51 78

1 year after (797) (572) (548) (2416)*
construction

*group of 3 large trees eroded into control in Oct of 1986 to form
a deep rocky pool - removed during June flood of 1989.

** Fish Surveys are rotenone or electric seine followed by rotenone,
numbers within parentheses are fish weight in grams.

Figure 12. Willow post replace @rap bz "LunkeF'

fish habitat construction. Cost of-structures
is reduced by 50percent.
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refuges, where fishing is limited or Soil Conservation Service and the Illinois
carefully regulated. The aggressive nature River Soil Conservation Task Force with

of smallmouth bass in streams would lead funding from Illinois Department of
to overharvest without refuges or Energy and Natural Resources. These

regulation of catch-and-release fishing, field conservation trials are supported by
the SCS engineering staff in Illinois. The

Many private landowners limit access Illinois Department of Agriculture has
because of concern about property asked for 1.8 million dollars for stream
damage; These landowners demand the stabilization on tributaries to the Peoria
right to deny access to individuals, who are Pool of the Illinois River.

destructive to their property. The
overseeing of stream corridors by private Adaptions of the willow post technique
landowners is extremely valuable to will be utilized to replace riprap in the
natural resources if properly performed, construction of instream habitat for
Most streams in Illinois and stream fishing smallmouth bass at Franklin Creek State

access are located private property - Park this fall. The ada]_tion has already
similar to the access of Illinois farmlands been implemented on tzourt Creek with
for hunting. As with hunting habitat Sport Fish Restoration funds from

development on private lands, the IDOC's Division of Fisheries. The 1989
development of riparian habitat to June flood removed the sand bedload to
improve stream fish populations increases expose rock rubble but did not erode the
the angling opportunities even when underwater habitat and streambank

access is limited. Increases in gamefish (figure 12).
and wildlife populations will cause fish
population movement to areas with DuPage County in northeastern

unlimited public access. Limited public Illinois will adapt the willow post
access provides refuges for growing technique to suburban streams near
gamefish populations and a buffer Chicago. With a change of landuse to
Pfiopulation if pollution decimates the residential housing and business, many

sheries over large stream reaches, small streams have severe bank erosion as

a result of higher rates of stormwater
runoff. Small dwellings are being

THE WILLOW POST TECHNIQUE undermined and economic resources can

SPREADS TO OTHER ILLINOIS not provide the necessary funds for the
STREAMS widespread use of conventional bank

stabilization. Urban bank erosion is

The involvement of county agencies, occurring in many of the residential areas
participation by local farmers, color along the bluffs of the Illinois River.
publications, and video presentations are
designed to develop a public awareness of
stream management and its long term
affects. Only through this public
awareness will the major problems of non-
point pollution be resolved. The use of
this approach in the Court Creek
watershed has resulted in the spread of
both vegetative stabilization techniques to
other Illinois streams with funding from
other governmental agencies and private
foundations.

Combinations of tree revetments and

willow posts are presently being tested on
major tributaries of Peoria Lake by the
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VALUE OF CITIZEN STREAM QUALITY MONITORING AS AN

EDUCATIONAL TOOL

Brook S. McDonald, Wheaton Park District

Wheaton Park District, 666 S. Main, Wheaton, IL 60187

ABSTRACT

Stream Quality Monitoring (SQM) is an educational

and data collection tool used by natural resource

agencies to promote stream awareness and protection.

SQM is based on the analysis of a streams macro-

invertebrate population. Aquatic macroinvertebrates are

organisms that live in the water and lack a backbone.

They are analyzed according to their relative tolerance

to pollution. By simply looking at a stream's

macroinvertebrate population, one can determine the

general health of the aquatic system.

Over the past few years, SQM has gained wide

acclaim across the country as an excellent citizen

involvement and educational/interpretive program.

Concerned citizens, conservation groups, and schools

have "adopted" streams or segments of streams to monitor

the quality of the water using this method. Networks of

groups working throughout a watershed can help determine

problem areas and sometimes are successful at finding

the problem source. The equipment is inexpensive and

the technique simple. There is presently an Illinois

SQM program being developed for implementation on a

state wide basis and should be available by Spring 1990.

INTRODUCTION

Picture a group of people wading in a stream,

turning over rocks and looking for "creepy-crawly" bugs.

I'm sure you can well imagine some of the comments, but

this is a most unforgettable experience for people today

as they monitor the stream health of our waterways.
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As part of preserving and managing our river
resources, a variety of parks and natural resource
agencies around the country are implementing a citizen
stream quality monitoring program. Stream Quality
Monitoring (SQM) has aided in the establishment of
baseline data on a number of streams across the country.
Initially, the program was designed to collect data on
benthic macroinvertebrates found in streams. The
organisms are used as key indicators towards water
quality and stream health. As the program grew, it
evolved into an outstanding environmental education/
interpretation program. Who primarily collects data for
the program? You guessed it-schools!

SQMis described as a citizen-action program where
concerned individuals of all ages have the opportunity
to get directly involved in protecting and monitoring
the water resource. School teachers quickly learn the
value of this program and jump at this window of
opportunity realizing it is the field experience they
are looking for in their curriculum. Not only do the
students learn about stream ecology, but they make a
direct contribution towards the protection of one of our
most valuable resources. Research on SQMindicates that
high school biology students do learn a significant
amount about benthic macroinvertebrate ecology as a
result of participating in the Ohio Scenic Rivers' SQM
program. SQMcan usually be performed on any suitable
stream, therefore, it can be utilized as a field
exercise.

The objectives of the SQMexercise are:

i) to introduce the relationships between benthic
macroinvertebrates and their physical environment;

2) to introduce a biological method for determining
stream health;

3) to introduce sampling procedures using qualitative
methods and;

4) to provide the opportunity to directly contribute to
the preservation and management of local waterways.

ECOLOGY

SQMuses benthic macroinvertebrates found in the
riffles of streams and rivers. Although macro-
invertebrates are found in other habitats within
streams, they are most highly concentrated in riffles.
Dissolved oxygen and available substrates most highly
effect this preference. Suitable streams must have
water flowing over riffles year around and possess
riffle areas large and diverse enough to support a
benthic macroinvertebrate population.
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Macroinvertebrates are aquatic organisms which are
seen with the naked eye and lack a backbone. They are
dominated in freshwater streams by aquatic insects in
their immature forms, but also include mollusks,
arthropods, and annelids. These organisms are divided
into groups according to their tolerance to pollution.
Organisms that are considered pollution intolerant
include mayfly and stonefly nymphs, dobsonfly, caddisfly
and water penny beetle larva, riffle beetle, and the
gill-breathing snails. The dominance of these organisms
usually signify good water quality. Organisms that can
exist in a wide range of water conditions include
freshwater clams and mussels, crayfish, dragonfly and
damselfly nymphs, crane fly and other beetle larva,
sowbugs, and scuds. Organisms that are considered
tolerant of water degradation include leeches, midge and
blackfly larva, aquatic worms, and the lung-breathing
(pouch) snails. Their dominance usually signifies poor
water quality. Pollution tolerant does not mean they
prefer polluted waters or can only live in polluted
waters, but rather that they can tolerate some types of
water degradation. Their numbers often increase under
this condition as pollution intolerant organisms
decline. After collecting samples of benthic
macroinvertebrate communities, one should be able to
estimate the relative health of a stream.

Macroinvertebrates, especially the immature aquatic
insects, are one of the best indicators for assessing
overall stream health. Since they do not migrate and
stay in the same general area, they become adapted to
their particular habitats. Thus, their survival is
limited through the availability of food, temperature,
current, predators, and substrate. Their populations

change in response to a change in these limiting factors

rapidly enough to provide an early warning signal of

stream environment degradation. Since most organisms

have multiple-year life cycles and are restricted to

their immediate environment, they cannot readily escape

changes in stream quality. Therefore, if pollution

impacts a stream, a considerable period of time may be

required for the natural invertebrate population to

fully recover. Based on the diversity and relative

pollution tolerance of the organisms that are collected,

a stream assessment may be determined.

EQUIPMENT

Fortunately, the equipment required is inexpensive

and can probably be obtained locally. Equipment needs
are as follows:

I) A piece of 4X4 foot fiberglass or nylon netting with
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1/16 inch or smaller mesh stretched between two
poles, and weighted at the bottom. This net is used
for collecting the benthic macroinvertebrates. Some
states may require a scientific collecting permit for
the use of a small mesh size;

2 Enamel or plastic pans or other types of containers
approximately 8X12 inches and 4 inches deep;

3 Magnifying glasses or "bug boxes";
4 Laminated identification sheets with organisms

divided into respective groups, or identification
keys;

5) Data forms and pencils;
6) Waders (if needed).

PROCEDURES

The most important part of the exercise is to find
an appropriate stream site. The riffle selected should
have a bottom composition of mostly cobbles and gravel.
All sand or silt and solid bedrock bottoms will not
provide the proper habitat and thus will be nearly
devoid of maoroinvertebrates. Participants should
approach the area from the downstream side so as not to
disturb the sample area. One or two participants can
hold the net slightly angled with the current while the
others start in front of the net and begin the
collection. All rocks the size of a fist or larger are
rubbed thoroughly under the water and in front of the
net. Most rocks can be found in the area immediately in
front of the net. It is extremely important to dislodge
any organisms by rubbing several rocks. The current
then carries the organisms into the net. After
thoroughly scrubbing these rocks, the final step is to
disturb the sampling area in front of the net using the
feet and kicking up the stream bottom. This allows for
the collection of the remaining organisms which burrow
into the substrate. The net should be carefully scooped
up, taking care not to allow water to rush over the top,
and carried to a clean, flat, dry area for examination.

The examination containers should be filled with I-
2 inches of clear water and placed next to the net.

Organisms should be immediately picked out of the net

and placed into the water filled container. Repeat this

collection if necessary. Care should be taken not to

injure the organisms. After all the different organisms

are removed from the net, the net should be thoroughly

cleaned and air dried for future use. After the

collecting is finished, the next part is to identify all

the organisms. This is the most time-consuming aspect

of the procedure. To save time, participants should

become familiar with the twenty or so types of organisms

before the trip is made to the stream. The use of keys
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or identification sheets will aid in identification.

Organisms are then placed into their proper categories

according to their tolerance to pollution. Most books

regarding fresh water animals describe benthic macro-

invertebrates thoroughly.

The final part is to draw a conclusion as to the

relative stream health. This can be performed by simply

determining which groups dominate. If pollution

intolerant organisms dominate your sample, then the

water quality can be determined as good. If pollution

tolerant organisms dominate your sample, then the water

quality can be determined as somewhat degraded or poor.

This latter determination results in pollution tolerant

organisms thoroughly dominating the sample. Another

method, as employed by the Ohio Scenic Rivers' SQM

program, is to assign index values to different taxa in

each group and add up cumulative index values. For

example, pollution intolerant organisms receive an index

value of 3, organisms existing in a wide range of

conditions an index value of 2, and pollution tolerant

organisms an index value of i. The higher the

cumulative index value, the better the stream

environment. Results should be shared with natural

resource agencies, conservation groups, other classes,

and kept for future reference.

BENEFITS OF FINDINGS

The benefits obtained from this program are

numerous. Ideally for the participants, they gain a

better understanding of stream ecology and the role

macroinvertebrates play in the aquatic ecosystem. In

addition, they learn how man's negative environmental

impacts on ecosystems affects organisms at the lower

levels of food chains. After objectives have been met,

benefits extend outside the stream. Participants have

learned how they can directly contribute to the

betterment of the environment. They enjoy this field

experience as they wade through the stream on slippery

rocks and swift currents. In schools, students will

look forward to another SQM field trip and relay the

experience to other peers who will want to participate

also. The exercise can be performed during school for

classes or anytime for non-school groups wishing to

participate.

The benefit to the resource itself cannot be

overlooked. Baseline data continually gathered over a

period of time will be valuable in determining subtle

changes in stream health. Networks of schools and other

groups performing SQM at various places along a stream

or watershed will provide resource managers,
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naturalists, teachers, students, and public officials
with an overall picture of the health of a waterway
through the continued analysis of its macroinvertebrate

population. This experience will introduce citizens to

the effects of pollution on organisms and show them how

they can get involved in directly monitoring man's

environmental impacts.

ILLINOIS STREAM QUALITY MONITORING PROGRAM

There has recently been a small grant awarded to

develop an instructional manual for the implementation

of the SQM program in Illinois. This document will

provide resource managers, teachers, interpretive

naturalists, and all concerned citizens background

information and the procedures taken to perform SQM.

This document will allow for the total development of a

state wide SQM network on any suitable stream. It

should be available to the public in Spring 1990.
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REVENUE SOURCES FOR RIVER MANAGEMENT

Wesley D. Seitz, University of Illinois

305 Mumford Hall, 1301 W. Gregory St., Urbana, Ill, 61801

ABSTRACT

Traditional sources of revenue will not be adequate to implement land and water measures
necessary to manage the Illinois River. An analysis of alternative sources of revenue and the

approximate revenue potential, based on an earlier analysis of revenue sources for lake
management, is presented. Recreational license surcharges, user fees for demarcated recreation_l

sites, marine fuel taxes, excise taxes of recreational equipment, potable water surcharges, special

tax assessments on property, and assessments on polluters are among the alternatives explored.
Some of these alternatives appear to be applicable at the local leveI, but may require special

provisions such as the formation of a new management institution equivalent in this context to

the special taxing district. State (or Federal) involvement is likely to be required to deal with
the problems in major rivers systems such as the Illinois. New institutional structures such as

developed to manage the Columbia River may merit attention.

INTRODUCTION

This paper assesses mechanisms for raising additional funds at the state and local levels to

address the problems of the nl/nois River. The material presented is taken from a report to the

ILDENR which studied the potential of revenue sources for lake management in the State. Thc

mechanisms considered are: general income and sales taxes; recreation license fees; recreation

site access fees; recreation equipment fees; potable water surcharges; tax checkoffs; property

taxes and special assessments; and taxes on erosion and farm chemicals. No attempt is made Io
determine the proportion of the revenues generated that would be associated with the Illinois

River. The estimates are early, rough approximations which are intended to indicate where one
might begin is searching for additional revenue. If a serious attempt is made to pursue any

revenue source a detailed analysis will be appropriate.

REVENUE MECHANISMS

General Revenue Mechanisms

Income and sales taxes have the advantage of broad coverage of the population. If one is able to
support the argument that the management of the Illinois River benefits all citizens of the
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State, the use of these revenue sources is appropriate. There are powerful arguments for using
general revenue sources. They are less inexpensive to collect than are special taxes or fees, the?'
are broadly based and the ability to pay is captured by a revenue system with an income tax

component. Of course, appropriations from this source implies competing with all of the other
claimants on State resources, which may be difficult for a regional effort. A disadvantage of the
general revenue source is that it does not engender the accountability which results from
relating a tax bill to a particular program.

User Charges

Licenses, permits, entry fees, and excise taxes raise money which is earmarked for particular
programs. Such mechanisms promote more accountability than general revenue mechanisms
because participants "pay for" programs. They can also promote differentiation among
participants where the payments rise with the level of participation, and this has the advantage
of matching contributions closely to interest. However, user charges are not sensitive to
differences in ability to pay. Such mechanisms make sense where participants or those placing
high value on the subsidized programs are easy to identify, and the fees or taxes are inexpensive
to administer.

Commercial User Charges

The revenue potential of fees assessed on firms that make commercial use of the river water for

shipping, cooling, hydroelectric power generation, commercial fishing or other uses could be
substantial. These sources of revenue can be justified on the basis that the firms would be
benefitted by the expected improvements due to improved management of the resource. The
legality, administrative burden, and economic impacts would need to be assessed.

Recreation and License Fees

Consumers of water-based recreations can reasonably be presumed to have a special interest in

protecting and enhancing water quality. Boating, fishing, and waterfowl hunting are licensed
activities in Illinois. Thus there is a possibility of raising additional revenues by increasing the

charges for these licenses.

Raising the existing fees for boating, fishing, and wildlife hunting has two desirable properties in
a revenue system. Those who purchase the licenses benefit from the use of the resource and
costly new revenue collection arrangements would not be needed.

Fishing License Surcharges. In 1985, roughly 659,000 fishing licenses, 104,000 combined fishing
and hunting licenses, and 9,500 one-day Lake Michigan permits were sold to Illinois citizens for
use in-state. Children under 16 years of age, adults 65 and over, and disabled citizens need not
purchase licenses; on the order of 665,000 additional participants are estimated to have come
from these groups. Total participation, then, was about 1.44 million anglers. Our estimate was
that a state wide $10.00 increase in the cost of a fishing license would generate a net increase of

approximately S7 million dollars. A fee of $5.00 per fishing trip, assuming 3 trips per year per
person, would generate over $35 million dollars, but this assumes, unrealistically, such a fee
could be collected in all instances.

Boat License Surcharges. Recreational boaters also can be presumed to have special interests in
clean water. In addition to aesthetic values, boat and engine maintenance is probably lower if

less sediment and other pollutants are encountered. Furthermore, extreme siltation can impede
or preclude boating. About 282,000 recreational boat licenses were sold in Illinois in 1986, for
fees of S5.00 to $7.00. In all, about $L1 million were collected.
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The demand for boat licenses is probably quite insensitive to small changes in fee, except for
some minor ownership shifts across state lines. If there were no effects on registration, a S2
increase would bring in over $0.5 million. A differential fee based on length, tonnage, engine
size, or some other measure of boat value might raise substantially more revenue. No effort
was made to estimate the potential revenue from license fees (or increases) on commercial
vessels or tonnage moving through the Illinois River.

Waterfowl Stamp Surcharges. Waterfowl hunting is another licensed type of water-based
recreation. Nearly 56,000 state waterfowl hunting stamps were sold in Illinois in 1985 at $5.00
each. Whatever the effect on consumption, modest increases in waterfowl hunting license fees
would yield little revenue simply because few licenses are sold. Doubling the fee (roughly' in
line with the scheduled increase in the federal stamp price) would raise at best only about
S280,000 per year and probably less after consumption impacts.

Other Recreation Licenses. Swimming and boat launching are occasionally subject to annual,
weekly, or daily "licensing" at some sites--for example, at beaches or lakes which are run by park

or forest preserve districts. They are likely to be useful only in small sub-watersheds, where the
costs of selling and enforcing permits do not outweigh the resulting revenues.

Equipment and Fuel Excise Taxes

Just as the worth of certain types of recreation licenses probably increases with water quality
improvements, specific types of recreation equipment also would be more valuable if the quality
of water recreation could be improved. This suggests a fee on equipment used in water-based
recreation.

The federal government collects manufacturers excise taxes on sporting arms and ammunition,
fishing equipment (10%), electric trolling motors and sonar fish loeators (3%), and certain
archery equipment (11%). Also taxed are imported fishing tackle and pleasure boats. Illinois
received about $4.6 million of the 1986 revenues. While there appear to be no legal

impediments to states enacting recreation equipment excise taxes, none have done so.

Potable Water Surcharges

Most Illinois citizens consume public water from either private wells or public supply systems,
and water bills provide a convenient collection system for most citizens. Public water suppliers
serve 88.7% of the state's population, or 10.3 million people, with potable water. Surface water
is the source for about 6.1 million people, while about 3.7 million people are served from
ground water sources. Combined source water supplies serve about 0.4 million people. A 5%
increase in water prices would result in a net increase in revenue of approximately $12 million
while a 20% increase would generate approximately $97 million.

Property taxes

Property taxes are levies based on the value, size, or some combination of property attributes.
They promote broad participation within the levying jurisdiction. They differentiate among
participants insofar as different taxing jurisdictions are established for separate purposes, each
encompassing only those properties which are proximate to its specific purpose. Parcel size and
value are other criteria used to differentiate participants. Property taxation has much to offer in
cases where location or value is closely associated with the public purpose being served, as for
instance with drainage and perhaps with agricultural pollution abatement.

Property or Special Assessments. Property located in proximity to a water resource almost
universally has a higher market value than equivalent property not so located. The higher value
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is due to factors such as access for shipping, cooling, or consumptive use in the case of

commercial property and access for recreational use or aesthetic considerations in the case of

residential property. Owners of such property have an interest in the maintenance and
enhancement of the water resource because of its influence on their property values. Managers

of a water resource may justify a property, tax on the basis that all 1and contributes to the water
entering the water system. State law provides for the creation of new districts with taxing

powers on the vote of a majority of the property owners affected. Also, in the case of new

developments with important water management components, management and funding schemes

can be established initialIy. State law provides for the specification of covenants on property so
long as other constitutional provisions are not violated.

Pollution Taxes

This revenue source is often supported by economists because it not only generates revenue. It

also encourages polluters to reduce the amount of the pollutant released to the environment.

The ease with which an agency could develop and administer a tax on the polIutants from the

agricultural sector varies by poIlutant.

Erosion Tax. The Soil Conservation Service has estimated that 200.7 million tons of soil erode

annually from the state's 31.9 million acres of rural land. The average annual soil loss equals

6.3 tons per acre. A charge of 50 cents for every ton of eroded soli above a soil's tolerance ratc

would produce the highest level of tax receipts, $16.1 million annually. At that rate, producers

would spend approximately an additional $12.6 million to reduce soil erosion and avoid the tax.
The total cost to producers for a 50 cent tax rate is $28.7 million annually. Higher taxes would

yieId less revenue because erosion is reduced proportionately more than taxes rise.

Such a tax could be difficult to administer due to the need to keep detailed data on the

management of all farmland, it would undoubtedly be unpopular with farmers. It is impossible
to monitor actual rates of soil Ioss on aI1 land in the state. This means that surrogate

indicators such as the USLE would have to be used. The chief disadvantage of the USLE is

that is presumes that a multi-year management plan is being followed whereas no such long

term plan may actually exist. Moreover, it's use as a basis of taxation would require

comprehensive monitoring and record-keeping on land uses. While some of this already occurs

in support of federal farm programs, the data-base for a tax system would be considerably more

difficult to establish and maintain. A somewhat different approach might be to integrate erosion

standards with Illinois' system of special property tax assessments for farmland.

Farm Chemical Taxes. Fertilizers and pesticides are also troublesome water contaminants.
Nutrients can accelerate algae growth and eutrophication in surface waters and elevate nitrate

levels in groundwater. A 1% ($2/ton) tax could raise about S7.8 million per )'ear at 1986 use

rates. This suggests that a tax on fertilizers could raise considerable revenues while encouraging

greater care in fertilizer use. Taxes on chemicals would be relatively easy to administer at

points of wholesale or retail saIe.

Tax Checkoff

On their annual income tax returns, Illinois citizens can donate a portion of any refund due
them to specific state charitable accounts. However, in 1985, fewer than 25,000 Illinois citizens

contributed a total of S730,000 to six check-off funds, suggesting that this is not an attractive
alternative.

INSTITUTIONAL ARRANGEMENTS
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Policy mechanisms are not equally appropriate for use by different jurisdictions. This goes for
mandatory versus voluntary programs as well as for the ways revenues are collected. Local
jurisdictions are best able to tailor policies to local needs but least able to prevent individuals
from escaping the reach of policies. National policies are least escapable but most difficult to

tailor to local needs. Also influencing the choice of instruments are constitutional provisions
and the legal authorities of federal, state, and local governments.

Local Mechanisms.

The primary focus of the study of revenue sources for lake management was on sources that can
be used by state and local governments; specifically general revenue mechanisms, user fees, and
property taxes. This emphasis followed from the recognition that the vast majority of lakes in
the state are relatively small and thus amenable to a "local solution." K the Illinois River is

conceived as a system of small watersheds, this approach may be appropriate, in which case the
property taxes, the most frequently the main source of revenue for local governments, may be
the most appropriate. In some instances other sources, the user fees, may by selected at the
local level. Recreation access fees and perhaps water utility taxes are examples.

State Mechanisms.

State governments generally rely on income and sales taxes to raise most revenues. Augmenting
these are an array of license fees, user fees, and assorted special taxes such as effluent charges;
recreation access fees; hunting, fishing, and boating license fees; water utility taxes; excise taxes

on recreational equipment; and property taxes levied within special pollution abatement districts.
State governments are precIuded from using taxes or fees that could impede interstate
commerce. The regional character of the Illinois River system makes it unlikely that the state
will provide adequate revenues from general (statewide) revenue sources to achieve the goals
established.

New Institutions.

The 1987 conference on the Illinois River reports a plethora of problems and competing
interests. The summary comments suggest that while numerous entities have a strong interest in
the river basin, that collective action is limited to formal and informal discussion. While

communication among existing agencies is appropriate, desirable, and positive; and a common
vision may emerge from such discussions, implementing that vision will not occur until a

mechanism is established to make it happen. This implies that a new institution is needed. An
agency such as the Northwest Power Planning Council which is charged by the Federal Law with
the management of the Columbia River Basin may be appropriate. Such an agency could be
given the power to raise funds through one or more of the mechanisms identified here, to

expend funds to implement or encourage more effective land or water management practices, to
participate in decisions such as the release of Lake Michigan waters into the river, to allocate
water from the river among competing uses, and perhaps even to mandate certain actions for
farms and firms in the basin. The creation of a new agencies with some, or all, of these powers
obviously means that the powers of other groups and agencies will be diminished or shared.
One the other hand, a mechanism to insure local representation or input would be crucial to
the success of the agency in the political arena. This could come about through the
involvement of politicians elected to office at the local or state level; or from the active
participation of leaders of various interests groups.

An alternative model might build on new or existing local institutions such as counties, cities,
soil and water conservation districts, or drainage districts. Representatives of such local bodies
could comprise a river governing board which would set policy which would, in turn, be
implemented by the participating local agencies. In this case the policy could allow considerable
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flexibility in the choice of means of achieving the goals established, including the means of
raising the funds necessary to support the program.

CONCLUSIONS

There are a number of options for raising funds to support programs in the Illinois River basin.
General revenue instruments are broadly based, easy to collect, and positively correlated with
ability to pay. However, the legislature allocates general revenues among competing purposes
and it may be difficult to secure significant funding for a regional effort. Thus this report has
focused on special revenue mechanisms which by be more appropriate for this purpose.

Potable water taxes and recreation license fees offer significant revenue potential with relatively
little additional administrative complication or cost. Water taxes could be used by the State or
by local governments. Recreation license fees are harder to administer locally except as access
fees to controlled-access facilities. User fees for commercial users may be an attractive
alternative source of revenue. Increasing the fee levels for State permits requires new legislation
under Illinois law.

In some local instances, property taxes or special property assessments may be effective ways of
raising funds for abatement programs. Some recreational lake communities in Illinois already
levy special assessments to fund agreements with upstream farmers to abate erosion. However,
in most rural areas, the tazdng authority has not been secured. The enabling legislation does

exist to secure the power through the formation of special taxing districts.

For various reasons, income tax checkoffs, recreation access fees, and recreation equipment or
fuel excise taxes are not likely to be very useful, except perhaps in local situations where there
is limited access for a special use. Use fees assessed on commercial users may have significant
potential.

Erosion and agricultural chemical taxes have the advantages of encouraging farmers to reduce
activities that give rise to pollution. However, erosion taxes in particular could be extremely
difficult to administer. Farm chemical taxes would be easier to administer but would encourage

farmers to cross state lines to obtain inputs. Both erosion and chemical taxes would place

Illinois farmers at a slight competitive disadvantage unless other states acted in concert with
Illinois.

There are, then, some viable mechanisms that could complement general revenues to help

support such river basin management programs. Both State and local governments have access
to these mechanisms, but legislative action is probably required ff their potentials are to be
realized. A new entity, specifically charged with appropriate responsibilities and given the
necessary authority, may well be needed to develop policies and programs; and to raise the
necessary revenues.
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ILLINOIS RIVER COALITION/FATHER MARQUETTE COMPACT

Henry Hoiling

Caterpillar Inc., 100 N.E. Adams St., Peoria, IL 61629

A blueprint for preserving the Illinois River was fostered by the first conference on

"Management of the Illinois River System." At its conclusion, the conference suggested an
"advocacy committee" to serve as a common frame of reference for river-related issues.

Recognizing that the river system extends more than 300 miles across Illinois... and that no

single agency, level of government, or office has the authority or resources to save the river

from increased sedimentation and misuse.., a plan was advanced that encompasses local

initiatives, regional considerations, and state and federal government responsibilities.

Central to the plan's success is regional (length of the river) cooperation and
communication. This is essential because the river is truly a system. What occurs in one part of

the river eventually impacts the other parts. The Illinois River Coalition/Father Marquette

Compact was formed in February 1988 to serve the advocacy objective on a regional basis.

Without a systemwide frame of reference, local actions would only be partially successful. And,
efforts to tap governmental resources would fall short of actual needs.

The Illinois River Coalition/Father Marquette Compact was incorporated by interested

citizens from Jersey, Peoria, Tazewell, Marshall, and LaSalle counties. The organization

embarked on an initial plan that called for a series of meetings in counties bordering the rivers.

Purpose of the meetings is to begin a dialogue among those who want to save the water

resource. Once dialogue is established, a strategy can be drafted that identifies key problem
areas and priorities, suggests resources for addressing the priorities, outlines responsibility for

action, and presents a timetable for implementation.

The coalition has conducted two meetings, issued two newsletters, and obtained official

resolutions of support from 11 counties. A meeting in Central Illinois (August 1987) contributed

to formation of the Heartland Water Resources Council, which focuses on saving Peoria Lakes.

Another meeting in Jerseyville (April 1988) produced an appreciation that regional dialogue and

understanding are crucial if a coherent strategy for the Illinois River is to be produced. Other

meetings are planned for the northern counties along the river. The meeting format consists of

status reports on significant river-related matters and discussion of strategies for garnering
maximum support from governmental authorities.
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The IRC/FMC has no budget. It functions with a volunteer staff. Thus, progress in

generating ongoing regional discussions and consensus building has been slow. However,

experience to date suggests that the concept of a system-wide advocacy committee is valid and

can work. Local concerns for enhancing urban riverfronts, developing recreation areas, saving

bottomland lakes, and encouraging adequate habitat for wildlife can be enhanced through an
active IRC/FMC. The work program for the next six months calls for three to four regional

meetings, publication of a newsletter, and heightened acceptance of cooperation, and

communication aimed at saving the Illinois River. The IRC/FMC does not seek to supplant any
existing group or effort.., rather, through better communication and cooperation, it seeks to

improve the overall effectiveness of present initiatives.
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SEDIMENT MANAGEMENT

Glenn Stout, Water Resources Center

University of Illinois Water Resources Center, 2535 Hydrosystems Laboratory
205 North Mathews Ave., Urbana, Illinois 61801

Yesterday, we heard about various plans in which the excess sediments in Lake Peoria were a
problem for recreation, sport fisheries, fish harvesting, and the loss of the backwater lakes. It
was great to hear that sediment, a soil that contains clay particles, sands, and organic nutrients,
is a resource that can be used for constructing islands for recreation and habitat improvement
projects. Let's examine other opportunities for utilizing the 20 million tons of sediment that
accumulate each year in Lake Peoria. This sediment, inherited from our forefathers, must be
examined as a resource. A "resource" means that the sediment is an asset and has an economic
value.

Many of you were present at the first conference on the management of the Illinois River
System in April 1987 when the lead keynote speaker, the late William C. Ackermann, described
how 2000 years ago sediment from surrounding streams filled in the great harbor at Ephesus in
Turkey, creating a flat area for subsistence farming. The economic development of Ephesus
gradually ceased to exist because of the damage done to the shipping industry by the loss of the

harborJ Do the citizens of the twenty-first century want this to happen to Peoria?

So, how can modern societies use sediment?

Land reclamation in estuaries throughout the world has been an active program in the
Netherlands, Indonesia, Italy, the United States, and elsewhere for many decades. Much is now
known about the building of Polders-the name used internationally for land reclamation
projects. I understand sand is already being removed and used in construction projects. The
clay in river sediment is used for making building blocks in many parts of the world. The
blocks are made through an air drying and heating process. Today, the Germans are exploring
ways of making bricks from sediments in Germany's Rhine River. I have seen rocks removed
from streams in India and China and cut into pieces for building roads.

1Ackermann, William C. 1987. The Illinois River into the 1990's. In Management of the

Illinois River System: The 1990's and Bevond. WRC Special Report No. 16. Urbana, IL:
Water Resources Center.
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These are some of the beneficial uses of sediments. Fortunately, we don't have many rocks in

the Illinois River, but they do occur in some streams in Illinois. Dr. Bhowraik and I recently

helped the Chinese to organize a special session for an international seminar on the economic

benefits of using sediments, which was postponed two weeks before the June 4 uprising. Dr.

Bhowmik will travel to China next month, and we hope, will learn what productive uses the rest
of the world has found for their sediments.

I believe one of the primary beneficial uses of sediments is to find ways to return it to the land

from which it came. The organic enriched material would either rebuild the soil or add depth
to existing farm land, enhancing agricultural production, in Massachusetts, sediments from

dredging have been used extensively for landscaping and as soil enrichment for lawns. During
the past two decades, a number of small lakes in Illinois have been dredged and the sediments

have been placed on farm lands. An article in Public Works in November 1969 written by the
late W. J. Roberts, an engineer with the Illinois State Water Survey but better known as Mr.

Roberts on TV Channel 3 in Champaign, described a unique dredging project on an Illinois
water supply lake. In 1975, he published another article in Public Works on "Reclamation of

Storage in Water Supply Lakes." During that six-year period, considerable experience was

gained in dredging small lakes and data were collected to indicate the general costs for such a

project when undertaken by a city water department. Data were presented for Lake Carlinville
and a 26-acre lake water supply for the city of Oakland, Illinois. Calculated costs for these two

projects and several others ranged from 50 cents per cubic yard to an overall average cost of

S1.80 per cubic yard of removed sediment. The sediment was much cheaper than the soil
purchased for your lawns in the 1970s. Wheat or corn was then grown on the farm lands where

the sediment had been re-deposited. In 1972, a Lake Carlinville farmer reported a yield of 45
bushels per acre of winter wheat (an increase of 25 to 30 percent in yield) even though no
fertilizer was added.

In the late 1970s, a quantitative demonstration project was executed by the Water Resource

Center and the University of Illinois Agricultural Engineering Department at Lake Paradise, just
south of Mattoon. Twenty-one hundred cubic yards of sediment were pumped one mile from

the lake to a site which was considered typical of the watershed near the lake. Lagoons were

built to collect three feet of sediment with a subsurface drainage system. The land was leveled

off the next year and returned to crop production. Corn yields exceeded 25 percent from

previous years. Test plots showed that 18 inches of sediment increased yields by 40 percent.

The study showed that while returns from corn production was low based on 1982 prices, there

was a predicted $100 per acre increase in returns for the test plots with 18 inch sediment

treatments compared to the zero sediment treatment. The predicted increase was due to the

increased yields and the lower fertilizer requirements of the test plots. 2 The effluent from the
drainage system was checked chemically. The test showed that the water from the tiles in the

bottom of the lagoon contained less phosphate and nitrogen than did the incoming stream
water.

Currently, the town of Springfield, Illinois, is dredging one of the tributaries to Lake Springfield
and is applying the sediment to agricultural land. The land will then be leached and returned

to crop production. So, let's continue to return a portion of the sediments to the land from
which it came.

Many potential uses exist for sediments. The increased heights of flood waters has resulted

from the loss of storage capacity in streams and backwater lakes. The placement of sediments

2Lembke, W.D., MAtcheil, J.IC, Fehrenbacher, J.B., Barcelona, M.J., Garske, E.E.,

HeffeIfinger, S.R. 1983. Dredged Sediment for A_riculture: Lake Paradise. WRC Research
Report 175. Urbana, IL: Water Resources Center.
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with new drainage systems behind the levees can improve the quality of the farm land behind

the levee by reducing pumping costs and increasing the fertility of the crop land. The costs of

moving the sediment to these lands would be minimal. Sediment material can also be used to
cover archeological sites that become exposed from erosion processes along the stream banks in
selected areas.

Building islands, sand barriers, and other structures to enhance the environmental habitats in
Lake Peoria has considerable merit and I strongly promote these proposals. However, let's do

something that will produce a large economic benefit to Peoria, the state of Illinois and the U.S.

government. I spent last week in Venice, Italy at a conference on the monitoring and
assessment of natural resources for the twenty-first century. Venice is located in a salt-water

lagoon that is twenty-eight miles by eleven miles. Since 452 A.D., the Italians have built their
city of 118 islands into a complex of 100 canals, 400 bridges, a 342 foot bell tower near S.

Marco basilica, and housing for a population of 370,000 and tourists creating a city that is

known as "the honeymooner's city" in Europe. Transportation needs are served by all sizes of

boats and manually operated carts--there are no automobiles. Arrivals via planes or trains make
their way into Venice by water taxis or boats. So, let's plan to build a Venice in Lake Peoria

involving hotels, apartments, shops, and office space. It would be known as the "Heartland

Venice"--a sister city of Venice, Italy. Income generated would help to support its development
and make Peoria a tourism center in the central United States.

This is the era of citizen involvement. Citizens throughout the world are leading government

institutions into action programs. The citizens of the Illinois River System can do great things

if they really want to accomplish their goal, but they must be willing to work and not just talk.

In summary, remember, sediments in our rivers and lakes are a resource which should be

utilized by mankind for its social and economic development through an environmentally

sustainable planning process.
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COMPARISON OF COMMERCIAL-COMMODITY AND RECREATIONAL USE
OF THE ILLINOIS RIVER SYSTEM:

THE CASE OF THE ILLINOIS AND MICHIGAN
NATIONAL HERITAGE CANAL CORRIDOR

Rabel J. Burd_e, UIUC Institute for Environmental Studies

Robert A. Robertson, Iowa State University

uIuc Institute for Environmental Studies, 408 South Goodwin Avenue, Urbana, IL 61801

Urban fiver corridors provide the opportunity to participate in a wide range of outdoor

recreation activities. A substantial portion of the United States population lives within a short

drive of one of 18 major river corridors, and these corridors represent the closest opportunity
for _wilderness" recreation experience that milIions of urban residents will ever have. Yet urban

river corridors have become a management concern only within the past decade (Gunn 1977);

this is partialIy due to the use of such corridors for commerce, industry and water supplies.

As Karen Whilter pointed out yesterday, commercial use of America's great river basins goes

back to the continent's first human inhabitants, who exploited riverine environments for food

and travel. During settlement and development by Europeans, rivers were used to transport

supplies to frontier outposts, which allowed the nation to expand westward. As early as 1820,

the U.S. government designated the primary, function of the major fiver systems as commercial,

and the Army Corps of Engineers was charged with enhancing that use (Madison 1985).

With the support of the Illinois congressional delegation, community and environmental groups
convinced Congress to designate the area as a National Heritage Corridor. The stated purpose

of the Illinois and Michigan National Corridor is "to retain, enhance and interpret, for the

benefit and inspiration of present and future generations, the cultural, historical, natural,
recreational and economic resources of the corridor, where feasible, consistent with industrial

and economic growth."

In passing the "Natural Corridor" legislation, Congress agreed to: 1) rehabilitate the canal area

by preserving natural areas and historic sites and developing a recreation trail along the Des
Plaines and Illinois River "Valleys; 2) assist local land management agencies, particularly park

districts, forest preserves and the state in implementing recommendations of the Park Service to

encourage development of a network of park facilities; 3) provide direction and oversight for

corridor planning and operations; 4) organize a tourism program for the dozens of museums,

parks and historic sites in the ares, and 5) encourage economic development and create jobs.

To accomplish these goals, Congress created a 19-member commission to oversee operation of

the corridor; five members are from industry, five from counties through which the canal runs,

one from the Park Service and the rest representing state, preservation, architectural, historical

150



and conservation interests.

Besides inventorying the historical, archaeological, biological, geological and recreational
resources of the corridor, the National Heritage Corridor Commission asked the Institute for

Environmental Studies at the University of Illinois at Urbaua-Champaign to complete a study on
the impacts of commercial and industrial activity on recreation use in the Upper Illinois
Waterway. Our study, collected information on the relationships among the many diverse and
competing uses of the Upper Illinois Waterway, and provides information that can be used by
planners, managers and politicians interested in encouraging commercial/industrial developments
near exSsting recreation areas and vice versa.

We used interviews with recreation site visitors and managers, state and federal planners, to
identify the kinds of problems that corridor visitors encounter when using this
industrial/commercial area for recreation. The discussions produced a list of more than 100

problem situations: 75 of these were determined to be of interest to sponsoring agencies and
included in a questionnaire for corridor visitors. We next designed a questionnaire that was
distributed at five geographically distinct boating areas on the upper Illinois Waterway, three
hiking sites adjacent to the Illinois Waterway and the former Illinois and Michigan Canal and

two camping and day-use areas adjacent to the Illinois Waterway. Of the 1,067 visitors initially
contacted, 1,024 (96 percent) agreed to participate and were given a mail-back questionnaire;
757 questionnaires were eventually mailed in, for a response rate of 71 percent.

One of the goals of the research was to find out what motivates people to recreate in what is
primarily a commercialfmdustrial waterway and what problems, if any, they encounter when
sharing the river with non-recreational users. Table 1 presents a listing, in order of rank, of the
reasons people visited various recreation sites within the Illinois and Michigan Canal National

Heritage Corridor. The items included were adapted from other research instruments designed
to measure the "expected and desired outcomes" of the recreation experience, such as escaping
daily pressures, enjoying nature and making social contacts. The findings bear a striking

similarity to the results from studies in pristine settings (Knopf and Lime 1984). The top five
reasons for visiting an urban river corridor -- getting away from urban pressures, getting back to
nature, natural scenic qualities, opportunities for privacy and solitude, a safe environment -- are
sought by outdoor recreationists everywhere.

Obviously, people using urban recreation areas would probably have more difficulty achieving
their "desired outcomes" of the recreation experience than persons in more pristine recreation
settings because what people want to escape from is not too far away. The corridor recreation
study therefore tried to identify the problems that detract from enjoyable use of urban river
corridors.

Table 2 lis_s the results from questions designed to evaluate the impact of var/ous

commercial/industrial activities and related problems on recreational use. The top 15 problems
listed shows that water quality and water use problems pose the greatest threat to outdoor

recreation use of a commercial/industrial waterway. In fact, nearly two-thirds of the respondents
reported that poor water quality and siltation detracted from their use of the area. This is

hardly surprising, as was pointed out yesterday, almost 850 million gallons of municipal sewage
is released into the Upper Illinois Waterway each day; although treated, the wastewater gives the
river a distinct odor, and boaters and fishermen in the area refer to the large number of "white
fish" floating downstream from the discharge facilities. Water quality issues have also been
identified as a serious problem throughout the corridor by the various state and federal agencies
represented here.

Other problems encountered by recreationists include both direct and indirect impacts of the
commercial use of the waterway. Direct impacts include the commercialfmdustrial development

151



itself, commercial navigation (large vessels), nuclear power plants, industrial encroachment and

private ownership of river frontage. Indirect impacts Include lack of birds and wildlife and

commercialfmdustrial impacts on the area's scenic and natural qualities.
These results are particularly interesting when viewed In the perspective of some of the

responses to a question which asked the recreationists if they believed there was a conflict

between the conlmercialflmdustrial and the recreational uses within the Illinois and Michigan

Canal National Heritage Corridor. More than 58 percent of the respondents indicated that

there was a conflict, while 32 percent felt that there was not (10 percent were unsure). The
questionnaire also asked the recreationist to explain their reasoning, and nearly one-third did so.

The following is a selection of responses representIng both viewpoints:

A conflict exists because...

Chemical and power plants have taken over the area, this is a nuclear power plant belt.
Odors from chemical plants and their physical plants are within my vision from the

canal at too many points.

Buildup of residential development destroying historic lands and wetlands that were
wildlife refuges. It is very disturbing to hear that in the Starved Rock area, historical

land is being bought up for residential use - which will destroy a part of our natural
resources.

Pollution of the water from cities and industry.

The barges and tow traffic are always dangerous with children skiing and tubin. The
river is dirty - maybe industrial waste.

Large industrial plants and factories have not totally realized that the natural resources

they use have to be maintained just as their equipment does.

No conflict c_dsts because...

We must not lose sight of the fact that the original purpose of the canal was commerce
and industry. I think new or improved industries can coexist with a recreational

corridor without disturbing natural areas as long as there is a willingness on both sides

to reasonable compromise.

The canal was designed for commercial/industrial; the benefit is recreational.

So far, there seems to be a balance between the two.

We respect each other. If commercial tows and industry were not here, the funding for

the building and maintaining locks, parks and launches would not be. Boaters can't pay
as industry pays.

The best fishing has always been by the intake and spillways of nuclear power plants.

The responses to the conflict questions give some insight into the relationship among the

diverse uses of river resources. Those people who experienced conflict typically cited a specific
problem that interfered with the "desired outcome _ of their recreational experience; those who

did not experience conflict tended to stress the idea that the primary purpose of the canal/river
is commercial.
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Urban river corridors can provide the opportunity for a wide range of outdoor recreation

opportunities while continuing to support viable local and regional economies. Indeed, it

appears that urban river resources are going to be used increasingly as recreation and tourist

areas. The research reported in the Commission publication suggests that different activities can

coexist. However, proper management of these areas does require understanding of the impacts

of various commercialfmdustrial activities on specific recreational uses. The dilemma posed by

management of urban waterways was best summarized by one of the respondents to our study:

There should be an understanding that commercially we need to use the river and recre_tionally
we should be able to enjoy it and tlmt it should be dean regardless. I used to be a weekly
visitor during the summer;, I don't plan on going back anymore_

Report Citations:

Robert A. Robertson and Rabel 3. Burdge. 1989. "A Profile of Commercial/Industrial Activity

and Associated Impacts on Enjoyable Recreational Use of the Upper Illinois Waterway," Final

Report, Institute for Environmental Studies, University of Illinois at Urbana-Champaign, in
cooperation with the IIIinois and Michigan Canal National Her/rage Corridor.

Copies of the final report and the technical appendix may be obtained by writing to the Illinois-

Michigan Natural Heritage Corridor Commission, 30 North Bluff Street, Joliet, IL 60435, or by
sending a check for $10.130 for printing and postage, payable to the University of Illinois, along

with your name and address to: Institute for Environmental Studies, University of Illinois at
Urbana-Champaign, 408 South Goodwin Avenue, Urbana, IL 61801.
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Table 1. Rank Order of Reasons for Visiting the Illinois & Michigan Canal National

Heritage Corridor (Entire Sample, N = 757)

Not a Minor _____Lmrtant Very

___portant
Reason for W_iting Reason Reason Reason Reason

(percent) (percent) (percent) (percent)

1. Getting away from urban 16 10 25 40

pressures

2. Getting back to nature 15 14 29 42

3. The natural-scenic qualities 15 13 37 36
of the site

4. The opportunities for 20 19 Z7 36

privacy and solitude

5. The safe environment 21 17 37 25

the site offers

6. The lack of industrial 28 20 21 31

development

7. The wide range of things 19 25 34 22
to do and see

8. To be near people with 32 24 26 19
similar interests

9. Fishing opportunities 47 18 17 18

10. Learn more about the 49 24 21 8

natural environment

Rank order based on sum total for all responses, with not a reason scores as 1, minor = 2,

important = 3, and very important = 4.
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Table 2. Rank Ordering of Problems Associated with Primary Commercial_Industrial

Activities Within the Illinois & Michigan Canal National Heritage Corridor (Entire
Sample N = 757)

Rank Order/Problems Problem Does Problem
Detracts

(mean score) No Problem Not Detract From En|oyable
Use

(percent) (percent) (percent)

1. Poor Water Quality 26 8 66

(2.6)
2. Siltation 24 11 65

(2.4)
3. Use of River for Waste

Water Disposal 47 8 44

(2.0)
4. Chemical Pollution 48 10 42

(1.7)
5. Industrial Use of Water 43 15 42

(1.7)
6. Unsightly Developments 44 14 42

(1.6)

7. Unpleasant Odors 49 12 39

(1.5)
8. Tow Traffic 39 19 42

(1.5)

9. Barge Fleeting Areas 39 23 38

(1.4)
10. Nuclear Power Plants 48 17 35

(1.4)
11. Private River Frontage 45 24 31

(1.2)
12. Industrial Encroachment 56 13 31

(1.2)

13. Industrial Developments 54 15 31

(1.2)
14. Lack of Birds

and W'fldlife 54 16 30

(1.1)
15. Abandoned Industrial

Sites 57 14 29

(1.1)

Based upon the mean score for each impact variable, with did not encounter problem situation
scores as "0", encountered problem situation but it did not detract from enjoyable recreation use

scored as "1", slightly detracts from enjoyable recreation use "2", moderately detracts "3", strongly

detracts "4", and most strongly detracts from enjoyable recreation use "5".
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LONG-TERM RESOURCE MONITORING--A NEW SOURCE OF DATA

FOR RESEARCHERS AND RESOURCE MANAGERS

Jerry L. Rasmussen, U.S. Fish & Wildlife Service

Environmental Management Technical Center, 575 Lester Drive,
Onalaska, WI 54650

The Long Term Resource Monitoring Program (LTRMP) is being implemented cooperatively by
the U.S. Fish and Wildlife Service; the states of Iowa, Illinois, Minnesota, Missouri and

Wisconsin; and the U.S. Army Corps of Engineers.

The objective of the LTRMP is to provide decision makers with an improved information base
so that the viability of the Upper Mississippi River System fish and wildlife resource can be

ensured, while maintaining the System's multipIe-nse character. This requires an improved
understanding of the interactions of ecosystem components and the long term trends in these

resources on a svstemwide basis. The need for long term data sets is evidenced by the

difficulties of predicting long term impacts of river use activities such as expansion of

commercial navigation which is currently under study by the Corps of Engineers.

Measurement of long term trends requires collection of scientifically valid and statistically sound
data through time, in order to detect site specific and/or systemwide changes or trends in

selected physical, chemical and biological components of the various habitats and biotic

communities. The LTRMP is designed to assess these changes at frequent enough intervals to

alert decision makers to problems and to provide scientifically valid evidence and quantitative

data that will permit problem resolution. This requires close coordination between data

collection units, standardization of gear, and sophisticated quality assurance and quality control
measures.

As biotic communities change south to north, resource components included in monitoring
efforts may change to meet local conditions. However, whenever any specific resource

parameter is included in the monitoring program it will be evaluated by the same scientific
techniques at all sites where it occurs.

Eight resource components have been selected for monitoring. These include landuse, water

and sediments, vegetation, invertebrates, fish, waterfowl, furbearers and public use. Seven major
river reaches have been selected for monitoring. These include Pools 4, 8, 13, 19, 26 and one

open river reach on the Mississippi and the LaGrange Pool on the Illinois.
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Six state operated field stations have been designed to conduct monitoring activities. These

include the Bellevue station operated by Iowa on Pool 13, the Lake City station operated by
Minnesota on Pool 4, the Onalaska station operated by Wisconsin on Pool 8, the Cuivre Island

station operated by Illinois on Pool 26, the Cape Girardeau station to be operated by Missouri

on the Open River and the Havana station operated by Illinois on the LaGrange Pool (Illinois
River).

In addition to long term trend information, the field stations will collect information for

resource problem analysis related to sedimentation, navigation effects, water level fluctuations,

lack of aquatic vegetation and reduced fisheries populations; and complete evaluations of habitat
construction projects such as the one being constructed at Brown's Lake near Bellevue.

The Field Stations are supported by a staff of scientists and technicians of the U.S. Fish and

Wildlife Service operating out of the Environmental Management Technical Center at Onalaska,
Wisconsin. The Program is scheduled to run at least thru 1997.
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LONG-TERM RESOURCE MONITORING ON THE ILLINOIS RIVER

Richard E. Sparks, Illinois Natural History Survey

Illinois Natural History. Survey, Forbes Biological Station
River Research Laboratory, P.O. Box 599, Havana, IL 62644

In July 1989 the LaGrange Pool (extending from the Peoria Lock and Dam downstream 77.5
miles to the LaGrange Lock and Dam) was selected as the sampling reach in the Illinois River
for the Long-Term Resource Monitoring (LTRM) Program. There exists a rich historical data
base on fish and wildlife resources in this Pool which has many floodplain lakes and backwaters.
Three of these are candidates for major habitat improvement projects (see the paper in this
volume by William Donels): the U.S. Fish and WildLife Refuge at Lake Chautauqua and the 2
state fish and wildlife areas at Banner Marsh and Rice Lake. The center of operations for the
sampling program is at Havana, near the mid-points of both the LaGrange Pool and the Illinois
River, in rented quarters and in space provided by the Illinois Department of Conservation and
the Illinois Natural History Survey.

The Natural History Survey has sampled the Illinois River since 1876, and when the new data
from the LTRM are examined in the context of the historical data, it should be possible to
detect trends in the living natural resources of the river. These resources are affected by factors
which occur either in the fiver (boat traffic, habitat improvement projects, invasion or release of
nonnative species) or on a widespread basis throughout the basin (soil erosion). Fish, wildlife,
and vegetation thus are the ultimate indicators of the success or failure of rehabilitation of the
Illinois River and its entire basin. Long-term data sets like the LTRM are essential in
discriminating between annual, random variability and long-term trends which occur on
timescales ranging from centuries (e.g., long-term changes in weather which affect the frequency
of droughts and floods) to years (e.g., pollution abatement, habitat improvement).

Apart from detecting trends in the health of the Illinois and Upper Mississippi rivers, the
LTRM is expected to indicate thresholds where desirabIe attributes of these river systems are in
danger of collapse. Engineers frequently use destructive testing to determine the limits of
materials and structures. Like a beam which is broken in the engineer's laboratory, the Illinois
River has to be regarded as something which has been broken by excessive loads of sediment
and other pollutants. Unfortunately, the Illinois River was not properly "wired up _ and
monitored, so we missed the opportuniW to measure its limits precisely. LTRM represents
another chance to do the job right, only this time we hope to be measuring the thresholds as
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the s_tem moves in the opposite direction, from degradation to recovery, and this time the

monitoring instruments will be in place.

The Illinois River thus has a unique and important role within the network of monitoring

stations established along the Upper Mississippi River. The other sites are on relatively healthy
reaches, and while it is good to know that everything is all right, absence of an effect or impact

does not tell us what the limits of the system are. We must determine the limits if we are not

to exceed the ecological carrying capacity of the rivers for barge traffic, sediment loading, and

pollution loading. By retrospective analysis of the existing data sets, by comparison of the

Illinois River with the other sites, and by monitoring the LaGrange Pool as habitat
rehabilitation and pollution abatement programs take effect, we stand a good chance of

determining thresholds which can be put to practical use in the management of large rivers for a

variety of beneficial purposes.
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PLANNING FOR THE FUTURE OF NAVIGATION

ON THE

ILLINOIS WATERWAY

Charles R. Smith, Corps of Engineers

Paul D. Soyke, Corps of Engineers

Michael A. Cockerill, Corps of Engineers

U.S. Army Engineer District - Rock Island, P.O. Box 2004,

Rock Island, Illinois 61204-2004

ABSTRACT

This paper summarizes selected management challenges and poten-

tial solutions to assure the future of the Illinois Waterway System.

Emphasis is placed on the role of the Corps within the context of a

three-point management approach for executing navigation responsibili-

ties. The existing condition is described, primarily in economic and

environmental terms, and key issues and objectives are identified which

fit the "1990's and Beyond" theme. The essential point is that the

future will he approached within a strategic planning framework which

integrates the concerns of all levels of government, the public, and

the numerous organizations and constituencies who share jurisdictions

or interests on the Illinois Waterway System.

INTRODUCTION

The Corps, the Congress, shippers, users, and numerous con-

stituencies are mutually concerned about the status of our Nation's

inland waterway infrastructure. Based upon historic traffic growth

trends, costly delays will occur at several Illinois Waterway locks by

the year 2000 and all locks by 2020. Capital improvements and effi-

ciency measures will be required to ensure continued efficient movement

of commodities. The Illinois Waterway is part of the nationally sig-

nificant Upper Mississippi River ecosystem, as designated by Congress.

Therefore, it is especially important that environmental concerns and

values be considered in the pursuit of a capital investment program.
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BACKGROUND

SamuelK. Skinner, current Secretary of Transportation, recently
stated in an interview (Skinner 1989:16-18) that "Maintaining America's

position as the world leader in safe, efficient, environmentally

responsible transportation is one of the President's top priorities."

He described the establishment of a national transportation policy with

short- and long-term requirements, and explained the importance of

making decisions today that will support our transportation needs into

the 21st century. Skinner also communicated the emerging philosophy

that "... it's becoming clear that our nation's transportation infra-

structure must be rebuilt across the board." This position applies to

the national inland waterways infrastructure, and the question really

is not "if," but "how" rebuilding and improving infrastructure compo-

nents will be accomplished. Couched within the concept of "how," are

the many economic, social, environmental, engineering, political, and

financial considerations that must be defined and addressed.

From a national perspective, the Corps manages a complex system

of locks and dams which provides an economical, energy saving mode of

transportation for moving bulk commodities over long distances. The

inland waterway system is especially important for export of U.S.

grain, import of petroleum, and the movement of coal, chemicals, and

machinery. Secretary of Commerce Robert Mosbaeher has stated that his

primary challenge is supporting "U.S. economic growth and international

competitiveness" (Mosbaeher 1989:14). Implicit in this objective is

the resolution of transportation infrastructure problems. Clayton

Yeutter, Secretary of Agriculture, hopes to expand significantly export

activity (Yeutter 1989:19). Clearly, market development activities

would be for naught if commodities can not be moved efficiently to

their overseas destinations. The Illinois Waterway is a vital compo-

nent of the national transportation infrastructure, providing critical

transportation services for our nation's heartland where grain, a

primary U.S. export, is produced and shipped. It is estimated that

nearly 70 percent of U.S° grain moved on the national inland waterway

system for export originates from the Upper Mississippi River and

Illinois Waterway systems. Lock 26 which is just below the confluence

of the Illinois and Mississippi Rivers passed 71,380,000 tons of grain

in 1988. The transportation savings for this grain were well over

$700,000,000.

HISTORIC CONTEXT

Navigation, aided by canals and lock structures, on the Illinois

Waterway has a long history. The Illinois and Michigan Canal was

completed in 1848, connecting the Great Lakes to the Illinois River at

LaSalle. In 1871, the State of Illinois completed locks and dams on

the Illinois River at the town of Henry and at Coperras Creek, and by

1893, the United States had constructed locks at Kampsville and

LaGrange to complete a 7-foot slack-water system from the mouth of the

Illinois River at Grafton to LaSalle. Completion of the Chicago

Sanitary and Ship Canal in 1900 resulted in the demise of the Illinois
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and Michigan Canal north of Lockport and the damsat Henry and Coperras
Creek. In 1927, Congress authorized a 9-foot-deep, 200-foot-wide,
federally maintained channel on the Illinois River from Utica to
Grafton, and by 1930 the State of Illinois had constructed about 75
percent of the project but was unable to finance the remainder. There-
fore, on July 3, 1930, Congressenacted legislation enabling the
federal government to assumeresponsibility for the project, which
included construction of locks at Marseilles, Dresden Island, Brandon
Road, Starved Rock, and Lockport. Three years later, the Corps of
Engineers completed the project and, combining it with the earlier
authorized project between Utica and Grafton, opened the Illinois
Waterway to navigation in 1933. Further improvements to the Illinois
Waterwaywere madeduring the years 1936 through 1939 with the con-
struction of two locks and damsat Peoria and LaGrangereplacing four
outmodedinstallations between Utica and Grafton.

Today, the Illinois Waterway is approximately 327 river miles
long, stretching from Lake Michigan, south, to its confluence with the
Mississippi River at Grafton, Illinois. Three Corps of Engineers
Districts share managementand operational responsibilities. St. Louis
District is responsible for the lower 80-mile, unlocked portion of the
river from Grafton to the LaGrangeLock near Beardstown. The Rock
Island District managesthe 8 lock and damcomplexesover a 247-mile
stretch from the LaGrangeLock to the O'Brien Lock, and is responsible
for the Cal-Sag Channel, the Calumet River, and the Sanitary and Ship
Canal. The Chicago District has responsibility for Lake Calumet, the
North Branch of the Chicago River, and the deep draft portions of the
waterway which connect to Lake Michigan.

The theme "The 1990's and Beyond" has special significance for
Corps involvement because there are unique managementchallenges that
must be faced. In 1986, the Congress determined that the Illinois
Waterway, as part of the Upper Mississippi River System, is a
nationally significant commercial navigation system and ecosystem
(P.L. 99662, Sec 1103). Therefore, it is especially important that
navigation and environmental objectives continue to be considered
together, and that a system-wide perspective be adopted as part of any

management approach.

As a designated Navigation System Support Center for the North

Central Division, the Rock Island District will compile models and

analyze systems data to provide for improved efficiency, consistency,

and quality to Corps navigation planning, design, operation, and

resource management. The support center concept provides a unifying

thread for various coordination, economic, environmental, and

engineering activities.

STATUS OF THE WATERWAY

The inland waterways of the United States vary significantly in

terms of physical features and uses. These waterways are greatly

influenced by a regions' geographic features, as well as by the
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regional economicbase. The Illinois Waterway is very different from
other inland waterway systems in terms of these characteristics and
also displays significant variation itself from one end to the other.
The gradient of the upper northeastern portion of the waterway is very
steep, and the navigation channel is fairly narrow. This upper segment
is a primary transportation artery for the Midwestern industrial
centers, and the commodities carried on that section of the waterway
reflect an industrial focus. Coal, petroleum products, chemicals,
iron and steel products, and sand and gravel shipments predominate.

The lower part of the waterway, located below the Starved Rock
Lock, traverses topography that is very flat. The gradient is less
steep and the channel, at least at several points, widens somewhat.
Commodities shipped on this segmentbegin to reflect the more agricul-
tural nature of central Illinois. Grain, mostly corn, becomesthe
primary product transported, yet combinedwith a unique mix of other
products moving to and from the Chicago area and intermediary terminals
along the Illinois Waterway.

There are 138 terminals located on the Illinois Waterway that
ship and receive the wide variety of Illinois products. In 1987,
26,425,000 tons were shipped from these terminals, while they received
15,097,000 tons. The total of 41,522,000 tons movedon the Illinois
Waterway is difficult to put into perspective without illustration. In
this case, 41.5 million tons equals: 27,684 barges; 1,846 15-barge
tows; 415,260 rail ears; 4,153 unit trains; or, 1,597,154 semi-trailer
trucks. If all of the tows required to ship 41.5 million tons were
placed in a line, the tows would stretch a distance of 462 miles
(Chicago to Omaha). The unit trains required to handle the 41.5
million tons would reach 5,072 miles (Peoria, IL to London, England),
and the semi-trailer trucks would extend for a distance of 63,687 miles
(around the globe 2.5 times).

In addition to the volume of traffic, the importance of the mix
of commodities shipped and their origins also must be considered to
understand the importance of the Illinois Waterway to the economy. In
1987, about 83 percent of the shipments and 48 percent of the receipts
were from below the Lockport Lock. This meansthat a significant
amount of shipping occurs outside of the Chicago metro area. The fol-

lowing table shows commodity movements. The table also shows that the

Illinois Waterway serves many interests. The users, shippers, and

beneficiaries are a large and diverse group and the economic impact of

the waterway is felt throughout the Midwest and across the nation. The

multi-commodity character of the Illinois Waterway has economic signif-

icance that must not be overlooked. Savings to the State of Illinois,

which result from reduced transportation costs over other modes of

transportation, are conservatively estimated at $500,000,000 annually.

This is a substantial benefit.

While commercial navigation is vital to the State of Illinois,

recreational boating also is important. The system of pools created

for commercial navigation is utilized by thousands of recreational

boaters and several commercial passenger boats. In 1988, more than
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35,000 recreation craft used the eight Illinois Waterway locks. This

number has been increasing for the past 4 years and is expected to

continue to increase. Recent newspaper accounts extoll the virtues of

portions of the Illinois Waterway as being undiscovered recreational
havens.

SHIPMENTS AND RECEIPTS ON THE ILLINOIS WATERWAY*

(millions of tons)

COMMODITY SHIPPED RECEIVED TOTAL

Coal & Coke 3,212 4,398 7,610

Petrol. Prod. 2,363 3,372 5,735

Stone & Cone. Prod. 0 716 716

Grains 14,793 48 14,841

Chem. & Fertilizers 792 3,778 4,570

Iron & Steel Prod. 160 348 508

Nonmetallic Minerals 2,996 2,179 5,175

Other 2_I09 258 2_367

Total 26,425 15,097 41,522

* does not include tonnage above O'Brien Lock

or the North Branch of the Chicago River

KEY ISSUES

There are a number of key issues which must be considered when

planning for the 1990's and beyond. Some are on the order of short-

term efficiency measures or management approaches, while others apply

to long-range strategic planning and resource management. The chal-

lenge facing the Corps, as an administration agent and a servant to the

public, is to identify short- and long-range objectives, take the

necessary actions in a prioritized sequence as authorized by Congress,

and ensure that planning for the future benefits includes input from

all levels of government, interested organizations, and the public at

large. The list of key issues discussed below represents a mixture of

economic, physical, environmental, and political concerns. The list

certainly is not comprehensive, and will be supplemented and refined as

systems management objects evolve.

The first issue is tonnage. Tonnage moved through the Illinois

Waterway System peaked during the late 1970's and along with this peak

in tonnage came a peak in lockage delays. Tonnage declined between

1974 and 1984, however, more recently, tonnage has started to increase

again. Although delays at the locks are not yet critical, there are

problems at Peoria and LaGrange when navigable (open) pass is not

available. The early 1980's were wet, but the late 1980's are dry.

The drier weather conditions are beginning to impact the efficient

movement of barge traffic. As tonnage increases and navigable pass is

available less, delays increase and become more serious. Even under

normal weather conditions, projected traffic growth rates of 3 percent
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annually will lead to critical delays by the year 2000 at the Peoria
and LaGrangeLocks. All Illinois Waterway locks will experience
serious delays by the year 2020, except perhaps for the O'Brien Lock on
the Calumet River. Given the time it takes to plan, authorize, fund,
and implement capital improvements, the time to begin strategic plan-
ning for the 1990's and beyond is now. A wide variety of solutions
must be looked at that maximize benefits to navigation while also
preserving environmental values.

The implications these statistics have for the importance of an
efficient inland waterway system are obvious. Although unquantifiable
at this time, impacts to existing road and rail transportation systems
likely would be staggering if the waterway systems are not maintained
or updated to accommodateboth current and projected traffic.

Somefundamental changeshave occurred in the barge and towing
industry which were not foreseen when the locks were built. The locks
were built to handle tow sizes up to 600 feet. Today, tow sizes rou-
tinely are 1,200 feet long. Average tow size at the LaGrangeLock
increased from 7.7 barges per tow in 1978 to i0.i barges per tow in
1987. Double locking of tows now is a common,time-consuming (thereby
costly) process.

An important componentof the Illinois Waterway is the Marseilles
"Canal," a unique 2.5-mile artery separating the lock and dam. The

existing 200-foot-wide canal project is considered incomplete because a
300-foot-wide channel was authorized in the 1930's. The canal is a

major bottleneck for safe and efficient navigation. Major concerns

include excessive delays in downbound approach, surge/flow problems

from canal drawdowns caused by lockages, and tow squat problems in the

upstream end of the canal. This problem will have to be resolved in

the near future to ensure efficient traffic flow and to avoid

unnecessary increases in cost, to the public, of commodities shipped

through the Marseilles Lock.

The time to renew strategic planning efforts for the 1990's and

beyond is at hand. A genuine interest in preserving environmental

values and identifying environmental objectives has emerged across the

country. President Bush has stated that the "environment" is a

priority item for his administration, and this position recently was

echoed by Assistant Secretary of the Army (Civil Works) Robert Page.

On August 30, Mr. Page unveiled a new national Corps policy in regards

to the environment, using the controversial Yazoo Basin Flood Control

projects as examples. He stated that "The Corps had a reputation as an

environmental rapist, and that's not tolerable in this world today."

Procedures have been established to ensure that environmental

sensitivity and projects will be scrutinized more closely with

environmental enhancement or impact reduction objectives in mind. The

new administration commitment concerning wetlands is an example of the

new administration thinking, as is the recent agreement between the

Corps and the U.S. Environmental Protection Agency on methods of

identifying wetlands which are subject to federal regulation.
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PLANNING FORT HE FUTURE

The Rock Island District has developed a three-point management

approach to navigation responsibilities on the Illinois Waterway and

Upper Mississippi River systems. This approach provides a framework

for understanding and executing our navigation mission in a coherent

and integrated fashion.

First, the Corps utilizes a complex, day-to-day, operation and

maintenance program to keep system components safe and operational.

Traffic is moved through the locks, minor repairs and upkeep tasks are

performed, and dredging is done to maintain authorized channel depths.

These activities are limited in effectiveness when it is a 50-year-old

system that must be maintained. Therefore, the North Central Division

initiated a "Major Maintenance/Rehabilitation" program in 1975 to keep

the existing navigation system running as efficiently as possible,

hopefully for another 50 years. This effort, consisting of major

structural repairs and replacements of electrical and mechanical

equipment, should be completed by about 1995. Neither of these

programs, routine maintenance nor major maintenance, addresses the

problem of traffic growth, larger barge tow sizes, or difficulties

maneuvering in narrow channels with strong currents.

Therefore, the third point of the management approach specifi-

cally focuses on strategic planning for the future. In order to

accomplish this objective, commercial navigation and environmental

objectives are developed simultaneously for the benefit of the nation.

This overriding objective provides a clear-cut pathway to the future.

Traditionally, federal management objectives for the nation's

inland waterway system have been rooted in the principles of economic

efficiency, multi-purpose planning, utilization, and operation. The

Corps has recognized the multiple purposes which will play a role in

the future of the river. These purposes are not necessarily mutually

exclusive; they have the potential to be complementary under a system-

wide management approach. While the need to operate the Illinois

Waterway system safely and efficiently was a primary objective when

initially constructed, current policy is that economic, social,

environmental, and engineering considerations be balanced.

Navigation traffic on the Illinois Waterway is again increasing.

As traffic increases, the issues described above become more critically

in need of solution. The Corps has initiated a strategic approach to

sound capital investment planning as recently described in a document

referred to as a _Plan of Study" (USAED, Rock Island 1989).

The Corps follows a two-phase planning process for new projects

as defined in the document entitled "Principles and Guidelines,"

comprised of a reconnaissance study phase and a feasibility study

phase. The purpose of the reconnaissance phase is to: i) identify at

least one potential solution; 2) affirm federal authority and interest

in solving the problem_ and, 3) identify, if required, a cost-sharing
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partner for any subsequent feasibility study. Under current policy and
regulation, navigation feasibility studies are conducted at i00 percent
federal expense.

During the feasibility phase, various project alternatives are
examined in light of environmental, economic, and engineering princi-
ples, without preconceived notions about solutions. The feasibility
study process reviews the understanding of the problem, all potentially
feasible solutions, and resulting impacts. The resulting feasibility
report will contain a recommendation for the administration and
Congress to consider, possibly leading to detailed design and construc-
tion. In the case of capital improvements for navigation projects,
construction costs are cost-shared at a 50/50 ratio with the Inland
WaterwaysTrust Fund, a fund derived from fuel taxes paid by commercial
users of the inland waterways. Congress also established the Inland
WaterwaysUser's Board to advise them, and the Corps, on capital
investment priorities. Hence, any recommendationfor capital improve-
ments on the Illinois Waterwaywould be subject to their review and
co_ent.

In order to accomplish the studies, the Corps will begin to
collect, compile, and evaluate the engineering, economic, and environ-
mental data necessary to makesound managementdecisions. Through
system-wide analyses, the Corps will identify and prioritize needs,
quantify benefits for any recommendedimprovements, and establish
actions required for proactive environmental resource management.
Information available from other sources, such as the Upper Mississippi
River Environmental ManagementProgram, will be utilized.

The reconnaissance study is scheduled to begin in November1989,
and, depending upon funding availability, is scheduled to be completed
in April of 1991, at an estimated cost of $400,000. Federal and non-
federal partners recognize that physical, economic, social, commercial,
and environmental conditions and needs have evolved since the Illinois
Waterwaywas placed into operation in 1933 as a 9-foot channel project.
Capacity, safety, operational efficiency, cost-effectiveness, and
environmental compatibility issues must remain at the forefront of
current capital investment planning and decision-making.

REFERENCES

Mosbacher, Robert. 1989. Interview in First Monday: The Republican

Ma__g_zine. Summer 1989.

Skinner, Sam. 1989 Interview in First Monday: The Republican

MaEazine. Summer 1989.

United States Congress. November 17, 1986. Public Law 99-662.

Yeutter, Clayton. 1989. Interview in First Monday: The Republican

Ma_azineo Summer 1989.

167



EROSION CONTROL IN THE ILLINOIS RIVER BASIN

PAST, PRESENT, AND FUTURE

Gary N. Parker, Soil Conservation Service

U.S. Dept. of Agriculture, Soil Conservation Service, 301 North Randolph Street,
Champaign, IL 61820

My assignment this morning is to describe current erosion control efforts in the Minois River
Basin and to discuss potential new directions for those efforts.

I will start by summarizing the current erosion and sedimentation situation as related to Peoria
Lakes. I realize that sedimentation in the Illinois River is not confined to Peoria Lakes,
however, it is in the Lakes where sedimentation is causing the greatest problems.

The Soil Conservation Service recently completed a River Basin Study of the Illinois River from
Peoria to LaSalle. Of the approximately one million acres in this drainage area, 87.5% are

"_ cropland, 10% are woodland, and the remaining acres are pastureland and various urban land
I/ uses. We estimate that about 6.2 million tons of soil is eroded in this portion of the basin each

year, and that nearly 5.7 million tons of that erosion occurs on cropland.

Approximately 55% of the cropland is adequately treated, by that I mean erosion rates are less
.f than 5 tons per acre per year. That leaves about 400,000 acres of cropland eroding at rates in

excess of 5 tons per acre per year. These 400,000 acres lose an average of 4.3 million tons per
year.

Sediment delivery to Peoria Lakes has also been studied. Three main sources have been

identified; sheet and rill erosion, streambank and gully erosion; and ephemeral gully erosion.
These three sources contribute 2.1 million tons of sediment annually to Peoria Lakes. Sheet
and rill erosion contribute the largest amount, 1.4 million tons. In other words, if sediment
from sheet and rill were effectively eliminated, then two thirds of the sediment problem in
Peoria Lakes would be solved.

The question, then, seems to be "how well are we controlling sedimentation caused by sheet and
rill erosion?" Our records indicate that about 1,300 landowners install conservation practices on

160,000 acres annually, reducing erosion by 750,000 tons. At that rate, all of the cropland
would be treated within 5 years. Since erosion control programs have been on-going for many
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years, we should be seeing dramatic reductions in sedimentation rates. That is obviously not the
case.

There appear to be several reasons why on-going land treatment programs have not had major

impacts on sedimentation rates in Peoria Lakes. Consideration of these reasons can provide
some insight into possible future directions for erosion control efforts.

1. The first point to consider is a study completed by the Illinois Water Survey in 1986. This
report concluded that 40% of the sediment delivered to Peoria Lakes comes from 3% of the

total watershed. This 3% is the combined drainage areas of the direct tributary stream to
Peoria Lakes.

In other words, erosion control programs need to be targeted to the most critical subwatersheds
in order to achieve significant reductions in sediment delivery.

2. We have estimated that 55% of the sediment delivered to Peoria Lakes comes from sheet

and rill erosion on land with erosion rates exceeding _T _, or 5 tons per acre per year.

Conclusion; not only should the priority watersheds be targeted, but the most critical fields
within those watersheds should be treated first.

3. The watersheds of the direct tributary streams to Peoria Lakes contribute approximately
830,000 tons of sediment per year. If the erosion rate on all of the acres in these watersheds

were reduced to _T", there would still be at least 300,000 tons of sediment delivered to Peoria

Lakes annually from this area.

Conclusion; an effective sediment reduction program must include both a sediment trapping
element, as well as an erosion reduction element.

With these three points in mind, I would like to offer some suggestions for future land

treatment programs in the Peoria Lake Basin.

1. Concentrate soil conservation efforts in the watershed areas above and surrounding Peoria

Lakes. The Illinois Department of Agriculture has proposed a state funded cost-share program

to accelerate land treatment in high priority watersheds. I believe this proposal is sound and
would have a significant impact on sediment delivery.

2. Actively encourage and promote the adoption of cropping systems which reduce tillage and

increase crop residues. Conservation tillage systems would reduce soil loss to the _T" standard

on 87% of the cropland currently eroding at greater than "T _. This one practice is not the total

answer to erosion control on cropland and conservation systems which include terraces,

waterways and other structural measures should be installed where needed. Widespread

adoption, of conservation tillage technology is, however, critical to success in achieving
significant sediment reductions.

3. In priority watersheds, employ large sediment basins and man-made wetlands to trap
sediment before it reaches the Lake. These basins can usually be designed for an effective life

span of 25-50 years and must be accompanied by upstream land treatment. Land treatment is

essential; however, in certain critical watersheds some provisions for trapping sediment is
essential if significant reductions are to be achieved. An example of such a watershed is
Senachwin Creek.

4. Utilize a coordinated, multi-county approach to target efforts at the most critical sites. An

effort is currently underway to obtain designated RC&D status for eight counties from Peoria to
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Livingston. Such a designation would enable funding for a full-time coordinator to assist the

many local groups active in this area. This assistance could improve coordination and
cooperation on a variety of issues ranging from rural and economic development to erosion

control. This application will be submitted to the U.S. Department of Agriculture in January.

5. Erosion control on some steeper cropland adjacent to streams and near the Lake can only

be achieved economically by removing that land from production and establishing permanent
cover. The Federal CRP program has had limited success in this area. Programs designed

specifically to meet the needs of the landowners in this region should be developed to

permanently remove critical cropland areas from production.

6. Organize citizen based steering committees in each subwatershed to develop an action plan
specific to each subwatershed. These committees establish objectives, evaluate alternatives, and

select courses of action. They provide an effective link to landowners and ensure that agencies

are pursuing programs which meet the needs of local people and which will be accepted by

them. I have made several suggestions for possible future initiatives regarding erosion and

sediment control in the Illinois River Basin. I am not suggesting that past efforts have been
fruitless or that the existing organizations have not been effective.

Some of my suggestions may not appear feasible, they may seem unnecessary or impractical. I

believe, however, that they would improve the effectiveness of on-going programs and should be
fully considered.

The Soil Conservation Service is pleased to have been able to assist in this area and we look

forward to continued involvement in efforts to preserve and improve the natural resources of
the Illinois River Basin.
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USEPA PERSPECTIVE ON NONPOINT POLLUTION CONTROL
AND WETLANDS FUNCTION

Robert Pepin, Thomas Davenport, and Douglas Ehorn

U.S. Environmental Protection Agency, Region V, 230 S. Dearborn, Chicago, IL 60604

INTRODUCTION

Historically, the major emphasis of the national water pollution control program has been the
controlling and, where possible, the elimination of the discharge of pollutants from point
sources (e.g., individual industries and municipalities). This focus has resulted in drastic
reductions of a variety of pollutants through direct regulation under the National Pollutant
Discharge Elimination System (NPDES) permit program. As a result of point source control
successes, nonpoint source water pollution has emerged more clearly as a major continuing
source of pollution to the Nation's waterways, threatening or prohibiting full attainment of the
water quality goals of the Clean Water Act.

The technical and regulatory basis for nonpoint source pollution control is derived from the

authority of states to establish water quality standards (the set of norms used to describe
expected water quality) and to set total maximum daily loads (the total amount of pollution that
can be assimilated in a waterbody) in order to achieve the water quality standards. This
authority stems from Section 303(d)(1)(C) and (D) of the Act and the implementing regulations
at 40 CFR 130.7(c). Taken together, the water quality management planning and total
maximum daily loads regulations at 40 CFR 130.7 provide a comprehensive, regulatory
framework within which states can address NPS pollution.

However, the impetus for using the water quality management planning process to control
nonpoint source pollution must largely come from the states. Under the Clean Water Act,
much of the focus of water pollution control centered on point sources. It was not until the

Water Quality Act of 1987, which amended the Clean Water Act, that nonpoint source pollution
control concerns were addressed. In particular, Section 319 of the amended Clean Water Act

calls for states to develop nonpoint source assessment reports and management programs, but
does not require Federal action in the event a state chooses not to develop or implement a
management plan.

The purpose of the assessment report is to describe the nature, extent, and effect of nonpoint
source pollution on the waters of the state. Also sources of the pollution and practices for
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controlling those sources are to be discussed. The purpose of the management program is to
focus state efforts in controlling nonpoint sources so as to attain water quality standards and to

prevent future degradation. This program is to contain components that will specify steps
needed (including schedules) to address the problems described in the assessment report.

Specifically, the management program is to include a list of best management practices; program
description; list of Federal programs to be reviewed for consistency with the state management
program; schedules and milestone for implementing the management program; description of
available funding; and Attorney General certification that the state has proper authority to
implement the program.

The Illinois Assessment Report was submitted to the Region and approved in its entirety on
February 27, 1989. The Illinois Management Program was only partially approved on August
25, 1989. The significant basis for not completely approving the Illinois management program
was the lack of a component for implementing total maximum daily loads.

WETLANDS

The Region V Wetlands program consists of enforcement, public information and education,
advanced identification, state program delegation, and public notice and review of proposals to
fill wetlands. The Region concentrates its activities in the area to protecting valuable wetlands
and major projects. This broad approach will allow this Region to effectively implement the
"no-net-loss _ wetlands policy. The advance identification program identifies wetlands on an
areawide basis that are in need of protection.

Region V manages the only state delegation of wetland program. That state is Michigan. The
United States Environmental Protection Agency's (USEPA) responsibilities for the Michigan
program include semi-annuaI review for consistency with Federal regulations; USEPA, however,
still reviews the public notices of large projects (calling for discharges of more than 10,000
cubic yards). In non-delegated states, like Illinois, the state pollution control agencies have to
certify prior to permit issuance that the project will not cause water quality impairment.

The enforcement component is the foundation of the wetland protection program. The 1987
Amendments to the Clean Water Act strengthened enforcement by giving USEPA the right to

process administrative penalties for illegal fill activities, and to order restoration of the wetlands
that were destroyed. Last year, Region V became the first Region to utilize this authority. The
Region has continued to actively pursue enforcement cases and leads the USEPA nationwide in
this area.

WATER QUALITY STANDARDS

The water quality standards program is authorized under Titles I and III of the Clean Water Act
is the foundation for the water quality activities covered in the Clean Water Act. Under Title I,

specific goals are defined for the nation's waters. These goals include such use designations as
waters are to be fishable, swimmable, and protective of human health and aquatic life. Waters
are also to be of such quality as to support industrial and agricultural needs. The only use that
is expressly prohibited is the use of a waterbody as a sewer. USEPA strongly supports the use
of multiple designations for water bodies. In such cases the most stringent water quality
standard (or component thereof) would apply.

Title III specifies that it is the states' responsibility to develop water quality standards. USEPA
has the obligation to review and approve states' standards. State standards need only to be at
least as stringent as the minimum Federal guidelines. As part of the review, USEPA looks at
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the technical merit of the proposed standards. USEPA has also issued guidance in the form of

two documents: the Water Quality Standards Handbook and the Technical Support Document

for Water Quality-based Effluent Limits (published in 1985 and 1985, respectively).

It needs to be noted that water quality standards have been used extensively in the past in the

NPDES permitting program for point source discharges. Water quality standards, however, are

also are applicable to all water quality conditions. That is, exceexlence of water quality
standards due to nonpoint sources is considered a violation on par as if the exceedence was due

to point sources.

Water quality standards are essentially baseline statements incorporated into state rule which are

designed to protect water quality so that the uses designated by the states would be protected.

The main components of water quality standards include specific water use designations (e.g.,
being fishable, swimmable, public water supply), having numeric and narrative criteria, and
antidegradation provisions.

Numeric criteria are quantifiable levels of specific pollutants or classes of pollutants. In the
past there was typically one number for a particular pollutant that was not to have been

exceeded. This approach failed to take into account possible adverse effects from long-term or

repeated exposures. USEPA, therefore, has been recently advocating a two level approach for
pollutants: a short-term or acute value and a long-term or chronic value.

Narrative criteria are statements which describe water quality conditions which are not to be
violated. An example for Illinois is the freedom clause found in 35 Ill. Adm. Code 302. This

clause, paraphrased, allows for the freedom from unnatural sludge deposits, odor, color, and

other similar factors. The application of such criteria are difficult, but problems such as the
sediment concerns in Peoria Lake could be addressed through these criteria.

Recently, narrative criteria have been undertaking another form. Because of changes in
scientific knowledge, numeric criteria which were justifiable at the time of promulgation may no

longer be justifiable now. A narrative set of procedures may then be called for to develop
site-specific numeric criteria. A significant portion of the Federal criteria which were developed

for guidance to states were developed using this method. A positive aspect of this approach is
that it allows for the development of numeric criteria based on established procedures and
reflective of the most current scientific information.

Antidegradation simply put means that water quality can never be degraded so that current use

designations will be violated; except that in cases where water quality exceeds designated uses

and there are economic or social needs then such uses may be adjusted.

UPPER ILLINOIS CONCERNS

As I previously mentioned, an important concern for Illinois is the development of adequate
total maximum daily loads for all limited-use waterbodies. Total ma_nnm dally loads are

essentially the amount of pollutant that a specific waterbody can assimilate. These loads are

then used to allocate loads to point sources (also known as wasteload allocations) and nonpoint
sources (load allocations). It is the Region's belief that a total maximum daily load study needs

to be completed on the Upper Illinois River basin. The Region is now in the process of
developing an approach for resolving this issue.

173



CONCLUSION

USEPA role in abating nonpoint source pollution in Illinois for is varied; from direct
implementation in the Wetlands program to Federal oversight of state programs in the nonpoint

source and standards program. Because of the restrictions and authorities delegated to USEPA
under Federal statute, USEPA recognizes that controlling nonpoint sources of water pollution
cannot be the responsibility of just one agency. Rather, all Federal, State, and local agencies,
and just as importantly, the public need to continue to work together to form effective programs
to abate nonpoint sources of pollution in order to meet water quality standards.
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THE ILLINOIS RIVER AND THE

U.S. ARMY CORPS OF ENGINEERS

Colonel John R. Brown, District Engineer

U.S. Army Corps of Engineers, Rock Island District
P.O. Box 2004, Rock Island, Illinois 61204-2004

ABSTRACT

We have heard from local organizations, city, state and Federal agencies--all with specific

interests in the future of the Illinois river. By virtue of its Civil Works mission involving 268

miles of the Illinois Waterway from Chicago, Illinois, downstream to the LaGrange Lock and

Dam near Beardstown, Illinois, the Rock Island District of the Corps of Engineers also shares

an interdependent future with the Illinois River. Our interests parallel those already

emphasized today in the areas of (1) Environmental management, (2) Commercial navigation,

and (3) Recreational concerns.

INTRODUCTION

The Illinois River and its tributaries--or as we know it, the Illinois Waterway-as a part of the

Upper Mississippi River System, is a nationally recognized commercial and recreational boating
navigation system with a complex ecosystem which needs to be protected. As such, the Illinois

Waterway is a part of the Upper Mississippi River Environmental Management Program

(UMR-EMP).

UPPER MISSISSIPPI RIVER ENVIRONMENTAL MANAGEMENT PROGRAM

The UMR-EMP is a unique project implemented by the Corps in cooperation with interagency

groups including the Fish and Wildlife futerageney Committee (FWIC); the River Resources

Coordinating Team (RRCT); the On-Site Inspection Team (OSIT), the River Industry Action

Committee (RIAC), and others. The project has no definitive cost-benefit ratio requirement;
that, in itself, is unique.

The EMP resulted from the GREAT River Studies begun in the 1970s to deal with the

problems of sedimentation and dredged material placement.
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The studies specifically concentrated on how the Corps could conduct its channel maintenance
activities with, at worst, minimal negative environmental impacts, and hopefully, with positive
environmental impacts.

Since GREAT, Operations and Maintenance dredging and disposal activities have resulted in
environmental enhancement when able to be accomplished at a cost savings over
alternative/traditional methods of channel maintenance.

In 1978 the Upper Mississippi River Basin Commission was directed by public law to develop a
comprehensive Master Plan for the management of the Upper Mississippi System, including the
Illinois River. A second lock at L/D 26 and the EMP were two items acted upon by Congress
out of that Master Plan.

EMP ELEMENTS

The EMP consists of five basic program elements: Habitat Rehabilitation and Enhancement
Projects, Long-Term Resource Monitoring, Study of Economic Impact of Recreation, Traffic

Monitoring Study, and Recreation Projects.

The Supplemental Budget Act (PL 99-88) of 1985 provided initial authorization for the EMP
and the Water Resources Development Act of 1986 (PL 99-662) further elaborated on the
program.

Funded as a ten-year program in FY88 at $196 million total, the program is scheduled for a
progress report to the Secretary of the Army in 1997.

Currently, 95 percent of EMP funds are used for Habitat Rehab and Long-Term Resource
Monitoring, with 60 percent of that going to Habitat Rehab. Long-term resource monitoring is
being accomplished by the U.S. Fish and Wildlife Service.

EMP PROJECTS

The Corps recognizes that the navigation pools, side channels, and backwaters of the Illinois
Waterway are components of its complex ecosystem, and our Habitat Rehabilitation projects
undertaken on a cost-sharing basis with other Federal and state agencies will help provide
nesting, food, and cover for fish and wildlife.

Three habitat projects proposed for the future on the Illinois River are in varying stages of
planning.

PEORIA LAKE PROJECT

The Peoria Lake Island Project, located in the Peoria Pool, would involve the building of a
barrier island approximately 1.3 miles long in upper Peoria Lake, removal of the East River
channel silt plug; addition of rock substrate near the upper end of the East River Channel;
construction of a forested wetland management unit on Woodford County state conservation
area lands, and selected revegetation. The U.S. Army Waterways Experiment Station is

providing technical expertise in the design of the proposed project to ensure optimum benefits
from the project. Several state agencies, the U.S. Fish and Wildlife Service, and the U.S.
Environmental Protection Agency have also been involved. The project would be constructed
on Federal navigation project land and land owned by the state of Illinois. First costs and
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operations and maintenance will be shared on a 75 percent Federal and 25 percent non-Federal
basis. First cost to the non-Federal sponsor, the Illinois Department of Conservation, would be

S1,050,000. The state of Illinois has agreed to this expense, and the contract award is now
scheduled for December of 1990. Since the local watershed is responsibIe for about 40 percent

of the siltation problem in Peoria Lake, it is important for all of us concerned to realize that

this single project will not cure the problem. It will only take care of one of the symptoms and

provide incite into the utility of island construction procedure.

CHAUTAUQUA LAKE PROJECT

The second habitat improvement project involving the Corps is that of Chautauqua Lake, also

located in the Peoria Pool. This proposal, still in very early planning stages, includes the

construction of a pump station with road access and electrical connection; repair of the existing
cross dike to include installation of a water control structure, dredging of Liverpool Ditch, and

possibly Meyer's Ditch; and channel dredging and island construction within the lake itself.
General design and construction costs would be 100 percent Federal; non-Federal sponsor would

again be thee Illinois Department of Conservation.

BANNER MARSH PROJECT

The last of the proposed habitat projects I will mention here today is the Banner Marsh Project,
located in LaGrange Pool. This would involve development of 40 wetland sites 2-to-20 acres in

size with individual water level management capabilities, construction of four 2-acre fish rearing

ponds, construction of 100 nesting islands less than one-quarter of an acre in size and lying at
least three feet above high water, renovation and gradation of approximately 400 acres of

grassland habitat, clearing and stabiIizing the existing river levee, and construction of a primary

pumping station for overall site water level control. Cost share ratio would be 75 percent
Federal, 25 percent non-Federal, with the Illinois Department of Conservation as the

non-Federal sponsor.

I must again emphasize that these last two projects are in very earIy planning stages and all are

dependent on the continued availability of funding and cost sharing capabilities.

OTHER ENVIRONMENTAL PROTECTION PROGRAMS

The Corps has other avenues for continued protection of the Illinois River ecosystem; for

example, the proposed Liverpool Ring Levee Flood Control Project, and the Corps ongoing

regulatory review process.

LIVERPOOL

The village of Liverpool, Illinois, is located approximately 30 miles downstream of Peoria, on

the river side of an agricultural levee. In past years, flood damage in Liverpool has been
substantial. The recommended plan is to raise the agricultural levee and construct a village

levee to tie into the existing one, provide interior drainage piping, construct a 2-acre ponding

area, and a pumping system. A flood warning communication system will be implemented by

the village. Construction is planned for spring of 1992. I might note here that the Federal

Emergency Management Agency (FEMA) prefers a permanent evacuation plan as their

alternative. The Illinois Department of Transportation, Division of Water Resources, supports
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the levee plan and will financially support the village in constructing the project. Again, a 75
percent Federal, 25 percent non-Federal cost share ratio would apply.

REGULATORY REVIEW PROCESS

The Rivers and Harbors Act of 1899 gave the Corps the responsibility and authority to regulate

activities on public waterways. The National Environmental Policy Act (NEPA) of 1968 and the

Clean Water Act of 1977 expanded the Corps' regulatory responsibilities.

For the Illinois Waterway, this means that the Corps regulates any work or structure that occurs
on or over the waterway, and any discharge of dredged or fill material that would occur in the

waterway and adjacent wetland.

The Rock Island District processes between 25 and 50 individual applications annually, requiring
public notice on the Illinois River, several more, if you consider all permits on the tributaries in

the Illinois Waterway Drainage Basin. Non-controversial individual permits normally take
around 60 days to issue.

This process covers a wide range of projects from dredging projects and construction of barge
facilities and marinas, to boat docks and riprap for facility or bank protection.

Our public interest review process entails numerous factors, including pollution, fish and

wildlife, historical and archaeological significance, cultural considerations, and many others.

For several years now, the five Corps districts in Illinois have utilized joint processing with the

Illinois Environmental Protection Agency and Illinois Department of Transportation, Division of
Water Resources. Utilizing a joint application packet, applicants are able to concurrently

initiate both Federal and state processing of their applications. This coordination of efforts

reduces paperwork burdens on the applicant, and assures that all state and Federal

requirements for water quality and wetlands protection are addressed.

My final decision to issue or deny a Corps permit is based upon the overall public interest and

usually includes review and comment by some or all of the following: U.S. Fish and Wildlife

Service, U.S. Environmental Protection Agency, National Park Service, State Department of
Conservation, State Department of Transportation, State Historic Preservation Officer, Illinois

River Carriers Association, American Waterways Operators, and numerous other environmental
and navigation industry groups.

NAVIGATION

Corps involvement in the protection of the Illinois River ecosystem and its enhancement must

be accomplished in harmony with the Corps navigation mission.

Mr. Smith of Rock Island District discussed the plans for navigation studies. We have a few

copies of the Plan of Study and availability statements if you have not already received them.

In view of recent trends in commodity flows on the Illinois Waterway pins the current and
future commercial and recreational navigation demands, the need for the study is certainly clear

if we are to plan now to meet our needs well into the next century.

For more than 60 years, the Corps has operated the locks and dams on the Illinois River. The

state of Illinois, in its effort to build an alternate to the obsolete Illinois and Michigan Canal,
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beganconstructionof theexistinglockson theIllinoisRiverin 1920withMarseillesLock,and
continuedasfollows:

1923--Lockport
1926--Starved Rock

1927--Brandon Road

1929--the approximate start for Dresden Island

The crash of 1929 left the state financially unable to complete the work. When Congress
assumed ownership, the construction was 70 percent completed. The U.S. Army Corps of

Engineers assumed the responsibility for the Federal government and the waterway was open for
traffic in 1933.

The Corps constructed navigable pass locks and dams at Peoria and LaGrange in 1938 and 1939.

Thomas J. O'Brien Lock was completed in 1960.

Cooperation of all agencies and organizations with a vital interest in the future of the Illinois
River systems will be necessary to establish acceptable databases during the navigation

reconnaissance and feasibility studies. From that point, it will take the energies and efforts of

all of us (the Corps, commercial carriers, recreational users, environmental and state agencies)
to make the plan a success beyond the feasibility stage to the construction of any capital

improvements required to meet all our future needs as outlined by the study results.

MA3OR REHABILITATION/MAJOR MAINTENANCE

Of course, we can't discuss navigation facilities without a summary of major rehabilitation and

maintenance needs and plans.

The locks and dams on both waterways were constructed mainly during the 1920s and 1930s.

Time, weather, and increasing use have taken their toll. As the structures and equipment

approach the end of their projected lives, breakdowns plus the failure of mechanical and
electrical equipment become more frequent and expensive to the taxpayer with resultant delays

and increased costs to commercial shippers and their customers.

The major rehabilitation work on the Illinois Waterway, as well as the Mississippi River is
designed to restore lock and dam structures to a condition that will not require major capital

expenditures for the next 50 years.

The effort began on the Illinois Waterway with contracts at Marseilles Lock, Dresden Island

Lock and Dam, and Starved Rock Lock and Dam, which are now completed. Between 1983 and

1986, contracts were awarded at Lockport Lock, Brandon Road Lock and Dam, Marseilles Dam,

Peoria Lock and Dam and LaGrange Lock and Dam.

All work at Lockport Lock was essentially completed in 1987. The last portion of work at

Lockport involved replacement of two old vertical lift gate machinery units with a new hydlaulic
lift system. This system is now complete and operational.

Brandon Road rehab was completed in 1985. It involved replacement of deteriorated concrete,

rehabilitation of the tainter gates, replacement of the tainter gate machinery, and replacement of

the headgates and headgate hoist system. Work on the Joliet walls involved reconstruction of

the gravity structure that helps contain the Brandon Road Pool, and was completed in 1988.
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The Marseilles Dam rehab was begun in 1985. The lock is located approximately two miles
downstream of the dam and was rehabilitated in 1975. Rehab of the dam involves replacement
of the eight existing tainter gates with a new submersible design that will alIow passage of ice

and debris and prevent damage to the gates. The new gates will improve operation and control
of the upper pool and will be remotely controlled by the lockmaster at the lock. Work at
Marseilles Dam is scheduled for completion this year.

Rehabilitation of the Peoria and LaGrange Locks and Dams was started in 1986. It involves

removal and replacement of deteriorated concrete, rehabilitation of the miter gates, replacement
of the miter gate operating mechanism and reconstruction of the upper guidewall. The work is
scheduled for completion in FY90. Contracts were awarded at both Peoria and LaGrange in
September of 1987 for construction of a single 84' submersible minter gate at each lock to allow
passage of ice and lessen frequency of the wicket changes needed to control the upper pool.

The major rehabilitation/major maintenance program was conceived in an effort to systematically
repair and update lock and dam structures, and continued funding is essential in maintaining the
navigational infrastructure within the Rock Island District's boundaries.

RECREATION

In the beginning, I stated that the Corps mission
for the future of the Illinois River includes recreation; however, limited Federal funding for
recreation, and lack of Federally owned land on the Illinois Waterway allows for minimal
recreation planning by the Corps.

Farmdale and Fondulac recreation areas have recently been reopened for non-motorized
recreation, such as hiking and day use. These recreation areas are funded for operations and
maintenance only. Each lock and dam site on the //linois River has observation and day use
areas. The Corps operates the Illinois Waterway Visitors Center at Starved Rock Lock and
Darn. It is a fully staffed Corps faciliw, receiving approximately 50,000 visitors per year. The
Center's slide presentation includes a panoramic history of the Illinois River. There are no
Corps camping areas on the Illinois River at the present time.

CONCLUSION

All of us at the Rock Island District Corps of Engineers plan to share in building for the future
of the Ininois River in the 1990s and beyond.
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CLOSING COMMENTS

Robert W. Frazee, Coopertive Extension Service

University of Illinois Cooperative Extension Service, Region 4 Office
P.O. Box 118, Peoria, IL 61650

In a few minutes, we will adjourn from the formalized setting of this conference to go "out in
the field" to tour new erosion control structures and practices which have been incorporated
into Caterpillar's 2550-acre Peoria Proving Grounds.

I feel the Second Conference on the Management of the Illinois River System: the 1990s and
Beyond has been a success! The First Conference identified the problems and proposed
solutions. This Second Conference has shown that we, as conscientious representatives of
agencies and organizations, have accepted the challenge and are now working together to see
that action-oriented programs are being initiated and implemented which will affect the
long-term management of the Illinois River Watershed.

The holding of this conference is significant in that it demonstrates that true multi-disciplined,

inter-agency cooperation can be fostered between local, state and federal units. We are just
beginning a long and arduous task of addressing the neglect and abuse which has been allowed

to occur for decades with the Illinois River. But this Second River Conference has proved one
important point--that, collectively, we can change our destructive and wasteful environmental
habits and practices.

But time is of the essence in dealing with the problems of the Illinois River System. This can
be dramatically illustrated by sharing the following example. Approximately three weeks ago,
portions of the Illinois River Watershed, from Peoria to Starved Rock, received from twelve to
fifteen inches of rain in less than a week's time span. Within days, this section of the Illinois
River quickly rose to flood stage. Since then, the water level has been rapidly dropping, until
over this past weekend the backwater lakes of the northern Marshall County Conservation Area
were virtually devoid of water and exposed massive mud flats. From flood to mud in less than

three weeks! This example highlights the severity and the need for urgency in dealing with the
sedimentation problems associated with the Illinois River System.

It is apparent that we have advanced beyond the rhetoric and planning stages. The
accomplishments which have been reported at this conference will not only provide immediate
benefits to the Illinois River, but will greatly enhance the quality of our land and water
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resourcesfor generationsto come.I urgeall of thestateandfederalagenciesthathave
reportedthepasttwodaysto accepttheimmensechallengepresentedbytheIllinoisRiverand
to "makegood_on theirfuturecommitmentsof assistance.I sincerelyhopethatthis Second
Conferencewill notbe thelastconferenceon theIllinoisRiverSystem.Rather,I hopethatit
will be thebeginningof a seriesof conferencesthatwill focusonaccomplishmentsbeingmade
to improveandenhancethequalityof theIllinoisRiverWatershed.

Wehavea tremendousresourcewithour IllinoisRiver. Aswedepartfromthisconference,I
wouldlike all of us,whetherwerepresentagencies,organizationsor individualconcerns,to
makea personalcommitmentto striveevenharderto improvethequalityof theIllinoisRiver.

Our taskawaitsus. Let usdepartwitha firm commitmentto returna fewyearsin thefuture
eagerto reportthat,collectively,wehavemadegoodonourpromisesandthattheIllinois
RiverSystemis respondingto a comprehensivemanagementplan.
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Appendix A--Photographs

The two-day
conference drew

more than 175

representatives

from govern-

ment, academia,

industry, and

citizen's groups
to discuss the

future of the

Illinois River,

Above: Bonnie Noble, executive director of the

Heartland Water Resources Council, highlighted

the recreational potential of the Illinois River.

Left: Two members of the planning committee,

Robert Frazee (center) and Henry Holling,

discussed the meeting with a reporter for the

Peoria Journal Star, Ann-Perry Waahabaugh.
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Above: Gary Clark of the

Illinois Department of

Transportation, Division
of Water Resources, was

one of four opening

speakers. The other

three were (left to right):

Peoria Mayor James

Maloof, Peoria County
Board Chairman James

Christopher, and Robert
Frazee.

Right: State Senator Carl

Hawkinson (seated) and

State Representative

David Leitch responded

to questions about

legislative initiatives that
will benefit the illinois

River.

During the session on

local initiatives, Henry

Holling described one

regional effort to save
the Illinois River: the ,

Illinois River Coalition/ ........

Father Marquette

Compact. Also shown

are Glenn Stout, director

of the Water Resources

Center at the University
of Illinois, and Barbara

Mantz Drake, associate

editor of the Peoria

Journal Star.
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Left. Colonel James Corbin

,., of the U.S. Army Corps of

,,i, : Engineers, St. Louis District,
chaired the session on the

Federal Perspective.

Members of the panel

pictured at left include:

Richard Sparks from the

Illinois Natural History

Survey, who stepped in fer
U.S. Fish and W_ldiife

Service's Jerry Rasmussen;

Bruce Carlson, Corps of

Engineers, St. Paul District;

and Gary Parker, U.S.

Department of Agriculture,
Soii Conservation Service.

Below. After the conference,
the attendees visited

Caterpi[lar's Proving Ground
outside of Peoria to examlne

on-site erosion control

structures and practices.
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Appendix B--Conference Program

Tuesday, October 3

8:00 Registration PANEL: ILLINOIS RIVER WATER PLAN

9:45 Call to Order TASK FORCE

Bob Frazee I:45--4:10 Afternoon Chair: Richard G. Semonin

University of Illinois, Cooperative Illinois State Water Survey

Extension Service (Heartland Water 1:45 "Peoria Lake Sedimentation and

Resources Council) Proposed Artificial Islands"

9:50 Welcome Mike Demissie

James Maloof, Mayor Illinois State Water Survey

City of Peoria 2:05 "Sediment Management Problems"

James Christopher, Chairman Nani G. Bhowmik

Peoria County Board Illinois State Water Survey

10:00 "Progress m the Illinois River 2:25 "Habitat Restoration in Backwater

Watershed Since the First Illinois River Lakes of the Illinois River"

Conference" Don Roseboom, Rick Twait

Don Vonnahme nlinois State Water Survey

Illinois Department of Transportation, Dan Sallee

Division of Water Resources Illinois Department of Conservation

PANEL: ILLINOIS STATE WATER PLAN 2:45 "Benefits of TARP to the Illinois River"

TASK FORCE Kris Singh, Tom Butts, AB Durgunoglu

10:30-12:00 Morning Chair: Don Vonnahme Illinois State Water Survey

Illinois Department of Transportation, 3:05 "Environmental Management Program

Division of Water Resources Proposals in the Illinois River Basin"

10:30 "The Illinois Department of Bill Donels

Conservation's Changing Role in the Illinois Department of Conservation

Illinois River Basin" 3:30 Featured Speaker

John Comerio "Illinois River Basin: Lifeblood of the

Illinois Department of Conservation State"

11:00 "Water Quality Impacts of Commercial Karen _itter, Director

Navigation" Illinois Department of Energy and
Tom Butts Natural Resources

Illinois State Water Survey PANEL: ILLINOIS RIVER LEGISLATIVE

II:30 "Controlling Soil Erosion in the Illinois TASK FORCE

River Basin" 4:10-5:00 Chair:. Henry Holling

Richard Nichols Caterpillar Inc. (Heartland Water

Illinois Department of Agriculture Resources Council)

noon Lunch 6:00-8:00 Dinner--Boatworks, Cruise aboard the

Master of Ceremonies Spirit of Peoria

John Comerio Introductions: Henry Holling

Illinois Department of Conservation Caterpillar Inc.

"Tri-County Riverfront Forum"
Featured Speaker Donald G. Meinen

"Waterways--Their Recreational Tri-County Regional Planning
Potential"

Bonnie Noble, Executive Director Commassion

Heartland Water Resources Council "Update of Tri-County Riverfront Plan"
L. Donald Luebbe

Scruggs and Hammond, Inc.
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Wednesday, October 4

7:15 Continental Breakfast at Hotel Pere PANEL: THE FEDERAL PERSPECTIVE

Marquette (informal basis) 10:10-12:00 Chair:. James Corbin

PANEL: LOCAL INITIATIVES U.S. Army Corps of Engineers, St.
Louis District

8:00-10:05 Morning Chair:. Barbara Mantz Drake
Peoria Journal Star 10:20 "Long-Term Resource Mointoring--A

New Source of Dam for Researchers
8:10 "The Illinois River and Peoria Lakes:

It's Time to Act" and Resource Managers"

Michael Reuter, Henry Holling Jerry Rasmussen
U.S. Ftsh and Wildlife Service

Caterpillar Inc.

Bob Frazee 10:40 "Planning for the Future of Navigation

University of Illinois, Cooperative on the Illinois V_.terway"

Extension Service Chip Smith, Paul D. Soyke, Michael A.
CockeriII

8:35 "Stream Bank Stabilization and the
Illinois River Soil Conservation q/ask U.S. Army Corps of Engineers, Rock

Island District
Force"

Don Condit 11:00 "Erosion Control Efforts in the Illinois

Illinois River Soil Conservation Task River Basin--A Federal Perspective"

Force Gary Parker

Don Rosebeom U.S. Department of Agriculture, Soil

Illinois State Water Survey Conservation Service

8:55 "Value of Citizen Stream Quality 11:20 "U.S. Environmental Protection Agency
Monitoring as an Educational Tool" Perspective on Non-Point Pollution
Brook McDonald Control and Wetland Functions"

Wheaton Park District Tom Davenport

9:15 "Revenue Sources for River U.S. Environmental Protection Agency

Management" 11:40 "Economic Impacts of Recreation on

Wesley Seitz the Upper Mississippi River System"

University of Illinois, Department of Bruce Carlson

Agricultural Economics U.S. Army Corps of Engineers, St. Paul
District

9:35 "Illinois River Coalition/Father

Marquette Compact" noon Closing Luncheon

Henry Holling Master of Ceremonies

Caterpillar Inc. Bob Frazee

9:45 "Sediment Management" University of Illinois, Cooperative
Glenn E. Stout Extension Service

University of Ililnois, Water Resources Featured Speaker

Center "Toe Illinois River and the Corps of

9:55 "Comparison of Commercial- Engineers

Commidity and Recreational Uses John R. Brown, Commander

of the Illinois River" U.S. Army Corps of Engineers, Rock

Rabel J. Burdge Island District

University of Illinois, Institute for
Environmental Studies 1:30 Overview Caterpillar Peoria Proving

Grounds
Robert A. Robert.son

Iowa State University 2:00 Loading of buse_s for tour of

Caterpiilar's Peoria Proving Grounds to
examine on-site erosion control

structures and practices

4:30 Arrive back at Hotel Pete Marquette,
Peoria
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Appendix C--Changes to Program and List of Poster Session Participants

Changes to Conference Program

Tuesday

Gary Clark presente.d Don Vonnabmc's paper.

The two Illinois Congressmen present for the

session on the Illinois River Legislative Task
Force were Senator Carl Hawldnson and

Representative David Leitch.

Wednesday

Richard E. Sparks from the Illinois Natural

History Survey replaced Jerry Rasmussen of the

U,S. Fish and Wildlife Service on the panel

representing the Federal Perspective. Both Mr.

Sparks and Mr. Rasmussen submitted papers for

the proceedings.

Robert Pepin replaced Tom Davenport as the

presenter of the paper he co-authored with Mr.

Davenport and Douglas Ehorn.

Poster Session Participants

Raman K. Rara_ Coordinator

Heartland Water Resources Council of Central Illinois
Bonnie Noble

Illinois Department of Ener_, and Natural
Resources, Groundwater Education

Harry Hendrickson

Illinois Department of Transportation, Division of
Water Resources

Gary Clark

Illinois State Water Survey, Surface Water Section
Nani G. Bhowmik

Illinois State Water Survey, Water Quality Section,
Peoria

Don Roseboom

Tri-County Regional Planning Commission
Donald G. Meinen

University of IIIinois, Institute for Environmental
Studies

Rabel Burdge

University of Illinois, Water Resources Center
Glenn E. Stout

U.S. Army Corps of Engineers, Rock Island District

JerryA. Ska/ak
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Appendix D---List of Conference Participants

Anderson, Jeff Blodgett, Joe

Donohue & Associates Greater Peoria Contractors and Suppliers

Sheboygan, W'_consin Peoria, Illinois

Andrews, Allen Blye, Charles

Heartland Water Resources Council Tri-County Riverffont Action Forum Inc.

Peoria, Illinois Morton, Illinois

Andrews, Shirley Bogner, Bill

Peoria, Illinois Illinois State Water Survey

Arbise, Jan Champaign, Illinois

Department of Conservation Brakeman, Walter

Springfield, Illinois Tri-County Planning Commission

Austin, Lee Peoria, Illinois

Randolph & Associates, Inc. Breen, James

Peoria, Illinois Peoria Park District

Avery, Terry Peoria, Illinois

Gladstone, Illinois Brown, John

Baker, David U.S. Army Engineer District, Rock Island

Illinois Coalition Reek Island, Illinois

Chicago, Illinois Brown, Pat

Barth, Robert Heartland Water Resources Council
Peoria, Illinois

Woodford County Board Supervisor

Minonk, Illinois Brace, Darlene

Bell, Dan League of Women Voters
Peoria, Illinois

Heartland Water Resources Council

Deer Creek, Illinois Burdge, Rabel

University of Illinois, Institute for Environmental
Bell, Peter Studies

Randolph & Associates, Inc. Urbana, Illinois
Peoria, Illinois

Burke, Pat

Bensing, Orville U.S. Army Engineer District, Rock Island

Instructor, Waste Water Treatment Rock Island, Ilinois
Illinois Central Junior Coilege
Peoria, Illinois Butts, Thomas

Bersin, Stanley Peoria, Illinois

Daily & Associates Engineers Cart, Jim

Peoria, Illinois Credit Data of Illinois, Inc.

Bertrand, Bill Peoria, Illinois

Springfield, Illinois Christopher, Jim

Bhowmik, Nani Peoria County Board
Peoria, Illinois

Illinois State Water Survey

Champaign, Illinois Clark, Gary

Bjorklund, Richard Illinois Department of Transportation, Division
of Water Resources

Bradley University Springfield, Illinois
Peoria, Illinois
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Comerio, John DowelI, Gordon

Conservation Office of Planning and Metamora, Illinois

Development Drake, Barbara Mantz
Springfield, Illinois

Peoria Journal Star
Condit, Don Peoria, Illinois

Illinois River Soil Conservation Task Force
Putnam, Illinois Durgunoglu, All

Illinois State Water Survey
Corbin, James Champaign, Illinois

U.S. Army Engineer District, St. Louis Dutt, Owen
St. Louis, Missouri

U.S. Army Engineer District, St. Louis
Corcoran, PauI St. Louis, Missouri

Caterpillar Inc. Edwards, Torn
Peoria, Illinois

Peoria, Illinois
Cordoba, Nelson

U.S. Army Engineer District, Rock Island Eicken, Gary
Rock Island, Illinois Association of Illinois SoiI and Vv_ter

Conservation Districts
Crain, Nancy Springfield, Illinois

Greater Peoria Contractors and Suppliers Erickson, Nancy
Peoria, IlIinois

Illinois Farm Bureau
Cunningham, Jeff Bloomington, Illinois

WILL -TV
Urbana, Illinois Faletti, Robert

U.S. Army Engineer District, Rock Island
Daugherty, James Rock Island, Illinois

Cooperative Extension Service Fitzpatrick, Bill
Peoria, Illinois

Illinois State Water Survey
Davis, Christine Champaign, Illinois

Macon County Soil and Water Conservation Frazee, Bob
District
Decatur, Illinois Heartland Water Resources Council

Peoria, Illinois
De Haan, Byron

Caterpillar Inc. Fuller, Jack
Peoria, Illinois Peoria Park District

Demissie, Mike Peoria, Illinois

Illinois State Water Survey Goodner, Dale
Champaign, Illinois Peoria Park District

Peoria, Illinois
Dewit h-Anderson, Letitia

Office of the Attorney General Gorringe, Joyce Lee
Springfield, Illinois National Education Council

Naperville, Illinois
Dickison, Mary

Tri-county Riverfront Action Forum Inc. Gorringe, Ron
Peoria, Illinois Illinois Department of Transportation

Doneis, Bill Schaumburg, Illinois

Illinois Department of Conservation Gramm, Nola
Springfield, Illinois Illinois Farm Bureau

Noomington, Illinois
Donohue, Terry

Illinois Department of Agriculture Gross, David
Springfield, Illinois Governor's Science Advisory Committee

Chicago, Illinois
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Haefellih Marilyn Johnson, Joyce

Peoria, Illinois Stark County Soil and Water Conservation

Hall, Mike District
Toulon, Illinois

Town of Normal, Illinois

Hart, Jim KammueUer, James
Illinois Environmental Protection Agency

Illinois Department of Conservation Peoria, Illinois
Springfield, Illinois

Kessler, Joy

Havera, Stephen Steamboat Classic

Illinois Natural History Survey Peoria, Illinois
Havana, Illinois

Kim, John

Hawkinson, Carl Office of the Attorney General

Senator, 47th District Springfield, Illinois
Peoria, Illinois

Kirkeeng-Kincaid, Teresa
Hendriekson, Harry

U.S. Army Engineer District, Rock Island
Illinois Department of Energy and Natural Rock Island, Illinois
Resources

Springfield, Illinois Klose, George

Hills, Fannie Caterpillar Inc.
Peoria, Illinois

Illinois Wildlife Federation

Manito, Illinois Knapp, Vernon

Illinois State Water Survey
Holling, Henry Champaign, IUinois

Heartland Water Resources Council

Peoria, Illinois Koch, Larry

Holling, Sharon Tazewell County Beard
East Peoria, Ininois

Caterpillar Inc.

Peoria, Iilinois Koch, Shirley

Hoilister, Steve East Peoria, Illinois

Soil Conservation Service Koellner, William

Eureka, Illinois U.S. Army Engineer District, Rock Island

Homerin, Larry Rock Island, Illinois

Mayor Korab, Holly

Pekin, Illinois University of Illinois, Water Resources Center

Hostetler, Allan Urbana, Illinois

Woodford County Soil and Water Conservation Kramer, Gary

District Caterpillar Inc.

El Paso, Illinois Peoria, Illinois

Hubbell, Marvin Lalicker, Debbie

Illinois Department of Conservation Trieon

Springfield, Illinois Peoria, Illinois

Huetsch, John Langea, k_h, Ed

Kaskaskin Regional Port District Medina Township

Red Bud, Illinois Dunlap, Illinois

Ingrain, Owen Lanyon, Richard

Environmental Consultant Metropolitan Water Reclamation District of

Pekin, Illinois Greater Chicago

John, Steve Chicago, Illinois

Environmental Planning & Economics Inc.

Decatur, Illinois
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Leake, Dave Meinen, Don

U.S. Army Engineer District, St. Louis Tri-County Regional Planning Commission
St. Louis, Missouri Morton, Illinois

Lee, Ming Melior, Rick

Illinois State Water Survey CILCO
Champaign, Illinois Peoria, Illinois

Leiteh, David Melton, Bruce

Representative, 93rd District God, The Creator
Peoria, Illinois Peoria, Illinois

Lenzini, Phil Micheis, Marilyn

Attorney Peoria, Illinois

Peoria, Illinois Miller, Kendall

Leonard, Jerry Mayor
Soil Conservation Service Lewistown, Illinois

Bourbonnais, Illinois Miller, Robert

Leyland, Marilya CUt.CO

Heartland Water Resources Council Peoria, Illinois

Peoria, Illinois Miller, Tom

Lingo, David Marshall-Putnam Soil and Water Conservation
Illinois Department of Conservation District
Springfield, Illinois Henry, Illinois

Lowrey, John Mitckes, Craig

Champaign, Illinois Peoria Park District

Luebbe, Don Peoria, Illinois

Scruggs and Hammond, Inc. Moak, Jim

Peoria, Illinois Illinois Department of Conservation

Lutes, Donna Springfield, Illinois

Office of the Attorney General Moore, Joyce

Springfield, IIiinois Legislative Assistant to State Representative,

Maloof, James Suzanne Deuchler

Mayor Aurora, Illinois

Peoria, Illinois Nanda, S.K.

Marquardt, Barbara U.S. Army Engineer District, Rock Island

Illinois Audubon Society Reek Island, Illinois
Elgin, Illinois Newman, Ken

McCarthy, Laurie Illinois Environmental Protection Agency

Illinois State Water Survey Peoria, Illinois

Champaign, Illinois Nichols, Richard

McClelland, Jill Illinois Department of Agriculture
Office of the Governor Springfield, Illinois

Springfield, Illinois Noble, Bonnie

McDonald, Brook Heartland Water Resources Council

Wheaton Park District Peoria, Illinois

Wheaton, Illinois Nugent, Jim

Cooperative Extension Service, University of
Meeder, Curt Illinois

U.S. Army Engineer District, Chicago Peoria, Illinois
Chicago, Illinois
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Smith, Chip Van W_nkle, Steve

U.S. Army Engineer District, Rock Island City of Peoria, Illinois

Rock Island, Illinois Variakojis, John

Sniadach, Jeffrey Metropolitan Water Reclamation District of
U.S. Army Engineer District, Reek Island Greater Chicago
Rock Island, Illinois Chicago, IIlinois

Sparks, Richard Vogt, Linda

Illinois Natural History Survey Illinois Department of Energy and Natural
Havana, Illinois Resources

St. John, Kim Springfield, Illinois

Soil Conservation Service Vonnahme, Don

Henry, Illinois Illinois Department of Transportation, Division

Stein, David of Water Resources

Bielfeldt & Company Foundation Springfield, IlIinois
Peoria, Illinois Washabaugh, Ann-Perry

Stone, Hank Peoria Journal Star
Heartland Water Resources Council Peoria, Illinois

Peoria, Illinois West fall, Dick

Stout, Glenn Illinois Department of Conservation
Springfield, Illinois

University of Illinois, Water Resources Center
Urbana, Illinois White, Bill

Tanneabaum, Fred Illinois Department of Conservation

Pekin Daily "1hines Springfield, Illinois
Pekin, Iilinois White, Lee

Hickory Grove, Lake County
"Ihnton, William Monmouth, Illinois

Tri-County Riverffont Action Forum Inc.
Morton, Illinois Wiliiams, Barbara James

qhylor, John Olympia Fields, Illinois

Illinois Valley Flood ControI Association Willis, Dorothy
X,qrginia, Illinois Illinois Farm Bureau

Temke, Les Peoria, Illinois

Soil Conservation Service Witter, Karen

Pontiac, Illinois Illinois Department of Energy and Natural

Terstriep, Mike Resources
Springfield, Iilinois

Illinois State Water Survey
Champaign, Illinois Wozniak, Julia

Trump, Rosemary Commonwealth Edison Company

Peoria County Board Chicago, Illinois

Peoria, Illinois Yurdin, Bruce

Twait, Rick Illinois Environmental Protection Agency
Springfield, Illinois

Illinois State Water Survey
Peoria, Illinois

Tyas, James

Caterpillar Inc.
Mossville, Iilinois

Van Winkle, Lisa
CILCO

Peoria, Illinois
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O'Toole,Molly Rittenhouse,Paul
IllinoisDepartmentofTransportation,Division LivingstonCountySoiland Water Conservation
of Water Resources District

Chicago, Illinois Pontiac, Illinois

Oison, John Robbim, Larry

Association of Illinois Soil and Water U.S. Army Engineer District, Rock Island
Conservation Districts Rock Island, Illinois

Springfield, Illinois Robinson, Jean Ann

Patmer, Edna Upper Illinois Valley Association
Public Access, Channel 32 Morris, Illinois

Peoria,Illinois R_eboom, Don

Pank/ewicz, Randy Ninois State Water Survey
Illinois American water Company Peoria, Illinois

Peoria, Illinois Sallee, Dan

Parker, Gary Illinois Department of Conservation
Soil Conservation Service Springfield, Illinois

Champaign, Illinois Schatz,Pat

Parker, Jack Kankakee Metropolitan "v_,hstewater Utility
UA Cablesystems ofIllinois Kankakcc,Illinois

Peoria, Illinois Schumacher, Dale

Pc#n, Robert Farmer

U.S. Environmental Protection Agency Metamora, Illinois

Chicago, Illinois Scott, Debbie

Phillips, Randy Illinois Department of Conservation
Peoria ParkDistrict Havana,Illinois

Peoria,Illinois Sedita,Sam

Pinkerton,Bob MetropolitanwaterReclamationDistrictof

Southwest IllinoisPlanning CommJssion Greater Chicago
CollinsMlle, Illinois Chicago, Illinois

Placher, Andy Seitz, Wes

Marshall County Courthouse University of Illinois, Department of Agricultural
Lacon,Illinois Economics

Potts, John Urbana, l_linois

Peoria Park District Semonin, Richard

Peoria, Illinois Illinois State water Survey

Raman, Ram,an K. Champaign, Illinois

Illinois State Water Survey Shaekleford, Dana
Peoria, ILlinois Illinois State V_.ter Survey

Reese, Patrick Peoria,Illinois

Izaak Walton League Shostrom, Steve
EIg_n, Illinois Steamboat Classic

Reichenbach, Kristina Peoria, Illinois

Illinois Department of Energy and Natural Sims, Richard
Resources SoilConservationService

Spfin#ieM, Illinois Peoria, Illinois

Reuter, Michael Singk, K.rislmn

Caterpillar Inc. Illinois State Water Survey
Peoria, Illinois Champaign,Illinois
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