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The accompanying 45 revised pages and 1 revised plate
(enclosure 1) reflect changes made to the public review
Definite Project Report for the Lake Chautauqua, Illinois,
Habitat Rehabilitation and Enhancement Project (R-7PR),
dated March 1991. Your incorporation of these pages and
plate with the previcusly provided public review document(s)
will represent distribution of the final report for this
project. An instruction sheet is provided to assist you
in this process. Appropriate copies of the final Technical
Appendices volume are provided as enclosure 2.

SEE REPORT DISTRIBUTION LIST III

The Lake Chautauqua habitat project was proposed by
the U.S. Fish & Wildlife Service and has been developed in
cooperation with the Rock Island District of the U.S. Army
Corps of Engineers, the Illinois Department of Conservation,
and other appropriate Federal and State agencies.

The project goals are to enhance waterfowl and fishery
habitat. To achieve these goals, it was determined that
the following project objectives should he met:

a. Increase availability of emergent and submergent
vegetation; and,

b. Create flowing side channel and deep water slough
habitat.

These objectives will be accomplished by improving Upper
and Lower Lake water control capabilities and by excavating
selected reaches of Liverpool Ditch.

The recommended project includes:

a. Constructing a 41,000-GPM pump station to service
both the Upper and Lower Lake:

b. Providing 10-year flood event protection for the
Upper lLake by upgrading the existing cross dike and Upper
Lake perimeter levee and modifying the existing radial gate
structure;
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c. Installing an Upper Lake gravity outlet structure:;

d. 1Installing a stop log structure at the lower end of
the Lower Lake;

. e. Dredging approximately 7,500 feet of drainage
channels in the Lower Lake:

f. Excavating approximately 8,400 feet of Liverpool
Ditch to 10 feet baelow current surface elevation and an
additional 300-foot section to 16 feet below current surface
elevation;

g. Installing an entrance closure structure with
becater access notch at the upper end of Liverpoel Ditch;
and,

h. Constructing a boat ramp to provide Upper Lake
management access.

Questions regarding the report distribution process
or the project in general should be directed to Mr. Jerry
Skalak, Rock Island District Habitat Program Manager. You
may reach him by telephoning 309/788-6361, Ext. 6605, or by
writing to the following address:

District Engineer

U.S. Army Fngineer District, Rock Island
ATIN: Planning Division (J. Skalak)
Clock Tower Building - P.O. Box 2004
Rock Island, Illinois 61204-2004

Sincerely,

hn ﬁ. Brown

Colonel, U.S. Army
District Engineer

Enclosures
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EXECUTIVE SUMMARY

Lake Chautauqua is a 3,250-acre floodplain lake -.a wetland cumplex

located in Mason County, Illinois, within the LaGr...je pool of the Illinois
Waterway between river miles 124 and 128 (see plate 1). The luke is formed
by a 9-mile perimeter levee and is divided into an upper and lower lake by
a cross dike. The area is presently managed by the U.S. Fish and Wildlife
Service (USFWS) for migratory waterfowl as part of the Chautauqua Natjional
Wildlife Refuge.

Following the organization of the Chautauqua Drainage and Levee District
in 1916, the area was drained and leveed for farming. However, recurrent
flooding lead to the abandonment of the area in 1926, 1In 1936, the pur-
chase of the Chautauqua Drainage and Levee District by the Department of
Interior (USFWS) was approved, and Lake Chautauqua became a part of the
National Wildlife Refuge System. The levee was retained for refuge water
level control purposes. In 1969, a cross dike was constructed to divide
the lake into upper and lower management units.

The lakes have since deteriorated due to frequent flooding and sedimenta-
tion. Suspended sediments carried in by floodwaters impede submergent and
emergent plant growth by decreasing light penetration and creating a soft,
flocculent lake bottom. Since 1978, there has been a documented, long-term
decline in both the annual fall peak number of ducks in the refuge and the
total fall use days.

The goals for this project are the enhancement of waterfowl and fishery
habitats. 1In order to accomplish these gnals, the following design
objectives were identified: (1) increase submergent and emergent
vegetation (2) create flowing side channel and deepwater slough habitat;
and (3) reduce sedimentation. Five alternatives were considered to meet
the stated objectives: (A) no Federal action (B) improve water control,
(C) construct barrier 1slands, (D) excavate f owing side channel, and (E)
raise levee elevations.

Evaluation of the project alternatives was accomplished through the
application of habitat value assessment methodologies. Aquatic models
developed by the Waterways Experiment Station (WES) were used to evaluate
existing aquatic and benthic resources and to quantify potential project
outputs, The Wildlife Habitat Appraisal Guide, a habitat assessment
methodology designed by the Missouri Department of Conservation in coop-
eration with the U.S. Soil Conservation Service, was used in the analysis
of wetland and terrestrial habitats. The alternatives were evaluated on
an individual and combined feature basis. As a result of the analysis,
the construction of water control structures and side channel excavation
(alternatives B and D) were recommended (see plate 2).

The proposed construction includes: raising approximately 3.8 miles of
existing levee and cross dike to a 10-year level of protection; modifying
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an existing radial gate structure; providing a pump station with 41,000 gpm
capacity; providing gated gravity outlets for the upper and lower lakes;
providing drainage channels to the pump station and gravity outlets;
providing a boat ramp for upper lake management purposes; excavating a
selected reach of side channel; and constructing a side channel entrance
closure structure.

Development of the selected plan features will provide about 3,250 acres of
manageable aquatic and wetland habitat and approximately 8,400 feet of
flowing side channel. Migratory waterfowl habitat value will be enhanced
by increasing the seasonal availability of reliable water, food resources,
and resting, loafing, and nesting opportunities. Fisheries benefits will
be accrued through the creation of off-channel, flowing water habitat and
deepwater slough habitat.

It is proposed that selected quantitative physical, chemical, and natural
resource parameter measurements, as specified in the project report, be
collected following completion of construction to evaluate project per-
formance with respect to the stated objectives. The Corps of Engineers
would have responsibility for this data collection. Additional field
observations would be gathered by the USFWS and submitted to the Corps
of Engineers as part of the annual project monitoring plan,

Average annual operation and maintenance of the project, estimated to cost
$29,800, will be satisfied through agreement between the U.S. Fish and
Wildlife Service and the non-Federal project sponsor, the Illinois
Department of Conservation (IDOC).

The U.S. Army Corps of Engineers will be responsible for the Federal share
of any mutually agreed upon rehabilitation of the project that exceeds the
annual operation and maintenance requirements identified in the Definite
Project Report and that is needed as a result of specific storm or flood
events., Rehabilitation of the project is considered reconstructive work
which cannot be accurately estimated at this time.

The District Engineer has reviewed the project outputs and determined that
implementation of the identified plan is justified and in the Federal
interest. The project area is managed as a National Wildlife Refuge within
the meaning of Section 906(e) of the 1986 Water Resources Development Act.
Therefore, approval of the construction of Lake Chautauqua Habitat
Rehabilitation and Enhancement project is recommended by the Rock Island
District Engineer at 100-percent Federal expense estimated at $4,113,000.
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UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
DEFINITE PROJECT REPORT
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-7F)

LAKE CHAUTAUQUA REHABILITATION AND ENHANC™ {ENT
LA GRANGE POOL, ILLINOIS WATERWAY, RIVER MIL  124-128
MASON COUNTY, ILLINOIS

J.  INTRODUCTION

a. Purpose. The purpose of this report is to present a detailed
proposal for the rehabilitation and snhancement of Lake Chautauqua. This
report provides planning, engineering, and sufficient construction details
to allow final design and construction to proceed upon approval of this
document,

b. Resource Problems and Opportunities. Sediment and turbidity have
been the principle problems associated with Lake Chautauqua. The accreting
lake bed has resulted in decreasing water depths within the lake. With the
limited depth, wind and fish-related turbulence results in resuspension of
bed sediments and increased turbidities. These turbidities have seriously
decreased water quality for migrating waterfowl benefits.

Sedimentation has been the major problem with Liverpool Ditch which runs
along the riverside of the lower Lake Chautauqua levee and is one of the
few side channel habitats in the Illinois Waterway. Hcwever, as a result
of clogging and sedimentation, this hablitat has becun soverely degraded.
During low flows approaching flat pool elevations, Liverpool Ditch no
longer acts as a side channel.

Deficlencies of existing refuge levees and water control structures have
hindered the ability to manipulate water levels in upper and lower Lake
Chautauqua for moist soil plant production. Several hundred acres of
refuge are providing minimal to no benefit because of these deficiencies.

¢. Scope. The project scope includes the Lake Chautauqua area and
the adjacent Liverpool Ditch, Lake Chautauqua is a 4,200-acre lake/wetland
complex within the fioodplain of the Illinols River near Havana, Illinois,
as shown on plate 1. Lake Chautauqua is formed by a 9-mile perimeter levee
and is essentially divided into an upper lake and a lower lake by a cross
dike. The lake varies between .5 to 1.5 miles in width and is over 6 miles
long. The U.S. Fish and Wildlife Service (USFWS) presently operates the
lake for migratory waterfowl as part of the Chautauqua National Wildlife
Refuge.

Liverpool Ditch is a J-mile-long side channel created when the area was

used as borrow for construction of the levee. The configuration of the
original ditch {s not known because cross-sectional information is
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unavailable for the time period. However, based on data collected at a
later date, the ditch is estimated to have been between 12 to 15 feet deep
and approximately 100 feet wide at the top when it was excavated. At or
near flat pool, the current ditch section ranges from dry to a few inches
deep and anywhere from a few feet to 30 feet wide. These estimated ditch
sections are based on a flat pool elevation of 429.4 feet National Geodetic
Vertical Datum (NGVD). The ditch is located within the Chautauqua National
Vildlife Refuge.

The study focused on providing project features that would allow:

(1) operation of the upper lake as a stable level lake during most years;
(2) the independent operation of the lower lake as a moist soll management
unit; and (3) rehabilitation of scarce side channel habitat in Liverpool
Ditch. The ability to completely draw down the upper lake periodically was
considered essential to allow consolidation and desiccation of the bed
sediments, thereby improving water quality and encouraging the growth of
submergent vegetation.

Field surveys, aerial photogrammetry, and hydrographic soundings were done
to plan and assess proposed project alternatives. §oil borings were taken
to assess sediment types, to verify foundations for proposed structures,

and to determine excavation/dredging constraints. Water quality sampling
was Iinitiated as part of the study and will continue through construction.

This report follows a general problem solving format. The purpose and the
problems are presented in Section 1. Section 2 provides an overview of how
and why Lake Chautauqua was selected as a project within the Environmental
Management Program. Section 3 establishes the baseline for existing
resources., Sectlion 4 provides the objectives of the project. Sections 5
and 6 propose and evaluate project alternatives, Sections 7 and 8 describe
the selected plan. Section 9 assesses the environmental effects from the
proposed plan pursuant to the National Environmental Policy Act. Section
10 provides a summary of project accomplishments or benefits. Sections 11,
12, and 13 describe operation and maintenance considerations, performarce
monitoring, and detailed cost estimates for both initial construction and
annual operation and maintenance. Sections 14, 15, 16, and 17 provide a
summary of implementation requirements and coordinatlon. Sections 18, 19,
20, and 21 present the conclusions, recommendations, Finding of No
Significant Impact, and literature cited, respesctively.

Drawings (plates) have been furnished to provide sufficient detail to allow
review of the existing features and the proposed plan. Plates 1 through 6
show the project location, the recommended plan, and alternative plans.
Plates 7 and B provide 16 years of hydrographic record for the Illinois
River near the proposed project location., Plates 9 through 12 provide soil
borings that were used to evaluate foundation conditions and excavation
depths and methods. Plates 13 through 18 provide plan and profiles of the
perimeter levee and cross dike. Plates 19 through 21 provide typical
sections. Plates 22 through 25 and 27 provide structure details. Plate 26
provides the monitoring plan.



A number of innovative structural and non-structural solutions which
address human-induced impacts, particularly those related to navigation
traffic and operation and maintenance of the navigation system, could
result in significant long-term protection of UMRS habitat. Therefore,
proposed projects which include such measures will not be excluded
categorically from consideration, but the policy and technical feasibility
of each of these measures will be investigated on a case-by-case basis and
recommended only after consideration of system-wide effects.

(3) Subsequent Annual Addenda. Subsequent annual addenda, of
which the Fifth Annual Addendum is the most recent, provide a vehicle for
reporting program progress and ensuring thorough coordination between the
participating State and Federal agencles.

b. Gensral Selection Process, The following steps provide an
overview of the process of project selection, The steps are interactive
with communication in both directfons and occur through a continual
process.

(1) State/USFWS Projesct Nomination. Projects are nominated for
inclusion in the Rock Island District's habitat program by the respective
State conservation agencies and the USFWS based on agency management
objectives. Rock Island District assists the States and USFWS agencies
in proposing habitat projects through an in-house task force that includes
staff members from the Engineering, Planning, Operations, and Construction
Divisions. As projects are being conceptualized, this group meets on-site
with State and USFWS personnel to examine as fully as possible what site-
specific enhancements would be both environmentally desirable and
engineeringly feasible.

(2) Fish and Wildlife Interagency Committee (FWIC) Ratings. To
assist in the project formulation process, the FWIC, a group composed of
State and Federal biologists who are assigned to aquatic and terrestrial
projects (refuges, wildlife areas) along the Mississippi River and Illinois
Waterway, has convened & s:ries of meetings starting in 1986 to consider
critical habitat needs along the Mississippi and Illinois Rivers. At these
meetings, the available habitat is evaluated on a pool-by-pool basis,

These analyses reveal deficiencies (such as feeding, resting, and loafing
areas for migratory waterfowl, ahsence of deep water off the main channel
for diving ducks and fish) as well as types of habitat in abundant supply
(e.g., mature bottomland hardwood). (With this information, projects being
considered can most accurately reflect broader regional needs in addition
to representing the best site-specific choices,)

Projects then are ranked by the FWIC according to the biological benefits
that they could provide. Each project is considered and evaluated relative
to increasing habitat benefits for fish, waterfowl, and other wildlife.
Every project is ranked according to the outputs provided as high, medium,
or low,
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(3) River Resources Coordinating Team (RRCT) Rankings. The FWIC
vankings also are forwarded to the RRCT, an interagency policy group which
meets to coordinate Mississippl and Illinols River activities. The RRCT
examines the FWIC rankings and includes consideration of the broader policy
perspectives of the agencies submitting the projects. The RRCT makes a
recomnended ranking.

(4) V.S, Army Corps of Engineers District Ranking. The FWIC and
RRCT recommended rankings are evaluated by the District. The District then
formulates a recommended program consistent with the EMP program guidance
and District requirements,

(5) U.S. Army Corps of Engineers, North Central Division
Prioritizing. The District then submits a recommended program to the
North Central Division. Additional coordination by the Division through
the Environmental Management Program Coordinating Committee is effected.
North Central Division then submits project fact sheets to the Chief of
Engineers and Assistant Secretary of the Army for Civil Works for approval.
Fact sheets and schedules are subsequently published in the annual
addendums, thereby completing the project selection process.

c. Specific Site Selection. Recognition of changes occurring in
habitat composition and subsequent declines in waterfowl and fisheries
habitat quality and avallability along the Illinois Waterway prompted the
proposal of several habitat rehabilitation and enhancement prejects by the
Federal and State agencles responsible for natural resource management in
the area. Four of these projects, the Rice lLake Complex; the Banner Marsh
State Wildlife Area; the Chautauqua Refuge, encompassing sites adjacent to
the LaGrange Pool of the Illinois Waterway; and the Peoria Lake project,
located within the Peoria Pool, have been elevated to the active status
through the ranking and recommendation process detalled in Section 2.b.
of this report. These projects are currently in various stages of plan-
ning and design in preparation for implementation under the Environmental
Management Program.

Restoration of habitat at Thompson Lake (LaGrange Pool, RM 120 to 126)
through the acquisition of the Thompson Lake and Globe Drainage and Levee
Districts is being considered by the USFWS. This project has significant
land acquisition and development costs assoclated with it. The USFWS may
submit the rehabilitation and enhancement of this site as an EMP habitat
project at a later date should acquisition be accomplished.

All of these proposed or under-development projects address the specific
need for enhanced aquatic and wetland habitat along the central reach of
the Illinois River. The conversion of wetlands to farmlands throughout
central Illinois over the past several decades has greatly reduced the
availability of prime waterfowl habitat in this region. In addition,
increased sedimentation resulting from expanded agricultural activities
has brought about tremendous changes in the morphology of the Illinois
River, with the primary impacts being the loss of aquatic habitat depth
and diversity off the main channel and decreased water quality. Flowing



side channel and deepwater slough habitat is virtually nonexistent along
much of the Illinois Waterway, yet it is considered critical to fisheries.

The Lake Chautauqua area historically was part of a highly productive
freshwater ecosystem, Flooding in the 1940's started a decline in the
value of the lake’'s habitat. The loss of rooted aquatic plants, combined
with sedimentation, has reached a point where wind fetch-generated wave
action 18 capable of resuspending bottom flocculents. The soft bottom
sediments are not allowed to compact due to this constant churning. The
resulting increase in turbidity levels has reduced photosynthetic activi.
ties within the lake., Submergent and emergent vegetation that does develop
under these conditions is unable to anchor itself to the lake bed, thereby
allowing the natural buoyancy of the vegetation to defeat its establish-
ment.

The Lake Chautauqua project site will provide tremendous opportunities for
waterfowl and fisheries habitat restoration and enhancement. The selection
of this site was based primarily upon project output potential; however,
influencing parameters such as land ownership status, conservation
management considerations, and navigational impacts have been considered.
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3. ASSESSMENT OF EXISTING RESOURCES

a. Related Studfes and Reports. A number of studies have been
conducted which investigated the sedimentation problem in Lake Chautauqua.
These studies are summarized below.

(1) The Silting of Lake Chautauqua (Stall and Melsted, 1951)
presented a history of the lake and results of a 1950 sedimentation study.
The study included analysis of the rising lake bed elevation and the
fertility of the sediments, These analyses indicated that the lake was
filling in at a rate of 0.38 inch per year, and the sediment in the lake
had high fertility as measured in carbon and nitrogen.

(2) Turbidity and Sedimentation at Lake Chautauqua, Illfinols
(Jackson and Starrett, 1959) studied turbiditles due to wind and fish
resuspension of bottom sediments. This study concluded that due to the
soft nature of sediments in Lake Chautauqua, wind and fish activity
contributed to turbidity in the lake to ths point that the lake rarely
became clear. The study also concluded that important duck food plants
had been adversely affected by a combination of sedimentation and severe
flooding.

(3) Sediment Deposition of Lake Chautauqua, Havana, Illinois
(Lee, 1976) studied the sedimentation from 1950 to 1976. It conclud~d that
the sedimentation rate during the study period was 0.3 inch per year,

b. Resource History and Description of Existing Features., Prior to
modern man's arrival, the Illinois River floodplain around Lake Chautauqua
consisted of numerous lakes, sloughs, and backwaters. This was part of a
river ecosystem that was considered to be one of the most preductive fresh-
water ecosystems in the world., In the early 1900's a combination of
deteriorating water qualicy from the discharge of Chicago sewage into the
Illinois River and construction of agricultural levees eliminated most of
these floodplain habitats. These and other perturbations have caused a
long-term decline in the ecological resources of the Illinois River Valley
(Mills, et al., 1966) which includes Lake Chautauqua.

The Chautauqua Drainage and Levee District was organized in 1916, The
district then proceeded to drain and levee the sloughs and backwaters of
the Illinois River for agriculture. The Lake Chautauqua area was farmed
until 1926 when it was abandoned due to recurrent flooding.

The Chautauqua National Wildlife Refuge was created in 1936 with the
purchase of the Chautauqua Drainage and Levee District. Approximately

9 miles of levees were repaired and the 4,500-acre area (approximately
3,250 acres of water) began to be managed for migratory waterfowl. Water
levels were maintained by gravity flow only, relying on favorable water
levels on the river to elther flood or to drain the lake,

Present ground elevations of the lake bed are approximately 430.5 NGVD.
The present elevations of the perimeter levee range from 441 to 449 NGVD



Immediately adjacent to the levee and surrounding the lake are Liverpool
Ditch (lower lake) and Meyer’'s Ditch (upper lake), These channels were
created during the construction of the levee., At a point just above the
cross dike, Liverpool Ditech intersects the main river. The additional
water from the mein river creates a "flowing” side channel for approxi-
mately 3 miles until it rejoins the river. It is one cf the few remaining
side channels on the entire Illinois River (Havera 1980). Sedimentation
in the ditch, however, has eliminated most of its aquatic value. When the
ditch was excavated in about 1922, its elevation is estimated to have been
between 416 and 418 NGVD, or about 13 feet below flat pool elevation of
429.4, The average bottom elevation of the channel presently 1s 430 NGVD
and thus provides no permanent water. High flows during flood episodes
appear to maintain the channel boundary between the levee and tle land mass
between Liverpool Ditch and the Illinois River, created by the silting in
of Liverpool Lake, henceforth referred to as Liverpool Island,

Management of the lake for fish is secondary to waterfowl. Fish management
is thwarted by the frequent overtopping of the levees which allows reintro-
duction of rough fish Into the lake. Since the lake cannot be completely
drained, it is difficult to eliminate rough fish. There is no active fish
management other than the permitting. of commercial fishermen to harvest
rough fish. In 1989, 13 permittees harvested 176,183 pounds of carp,
buffalo, and drum. At present, there is no fish sampling program within
Lake Chautauqua to provide information on sportfish,

The USFWS plans to reintroduce yellow perch to the refuge following
completion of the EMP project, Yellow perch, which were once common in
lakes along the Illinois River until 1943, have not been collected at Lake
Chautauqua since before 1975, They are now virtually extirpated from the
Illinois Rivar, As the aquatic vegetation began to decline, so did the
yellow perch population.

f. Water Quality. Water quality is possibly the most important
single factor that controls the health of the lake's aquatic resources;
suspended sediments and dissolved oxygen probably arz the two most
important parameters for aquatic organisms. The influx of sediments from
the Illinois River causes elevated turbidity levels that decrease light
penetration, This limits the depth at which rooted aquatic vegetation can
survive. As this suspended sediment enters the quiet water of the lake, it
settles out on the lake bottom. The levee around the refuge exacerbates
this problem by retaining silt-laden floodwaters after floodwaters recede.

Due to th~ long expanses of open water in the lake, wind-generated waves
(and rough fish to a lesser degree) tend to resuspend these sediments |
during non-flood periods. This resuspension creates an additional problem

for aquatic vegetation because the lake bottom never solidifies. Vegeta-

tion that does manage to become established often is uprooted by wave/wind

action. This problem is well documented and discussed on the Illinecis

River (Mills, et al., 1966).
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g. Bottomland Hardwoods. The most significant non-aquatic habitat
within the leveed area is Melz Slough (see plate 2), a 100-acre parcel of
floodplain forest located in the southwest corner of the upper lake. This
is a mature stand of bottomland forest dominated by silver maple, cotton-
wood, ash, and hackberry. This stand produces most of the wood ducks
hatched on the refuge. Melz Slough also provides important habitat for
wintering bald eagles. The slough is a designated "Natural Area” repre-
sentative of high quality bottomland hardwood forest that was once common
along the Illinois River. Outside of the leveed area are approximately
800 acres of upland and bottomland forest. There is a wide variation in
the quality of this 800 acres. The 374 acres on Liverpool Island is mature
floodplain forest similar to that found in other tracts along the river.
Cottonwood, silver maple, graen ash, and hackberry dominate the canopy.

Among this 800 acres is approximately 118 acres of second growth forest
located on the upper and lower lake levees and cross dike, This 118 acres
includes all forest growth from the riverward toe of the levee to the
lakeside toe. All of this forest has been classified as bottomland hard-
woods for this report, in spite of the fact that the elevation of much of
the levee is indicative of an upland environment, most noticeably on the
crown of the levee. Because of the narrow width of the levee, it was
difficult to delineate between upland and bottomland, Except for the
highest portions of the levee, where some spacies of oak (Quercus sp.) and
mulberry were growing, the species composition was relatively similar to
the adjacent floodplain forest. The maturity of these 118 acres varied
considerably. All of this forest is second growth timber originating no
earlier than when the levee was constructed in the early 1900's. Since
its construction, the upper and lower lake levees were repaired, as needed,
in specific locations. This has resulted in a parchwork of stands. Some
portions of the levee have trees that are up to 70 years old, while at
other locations where the levee has recently been repaired they may be
less than 10. All the trees on the cross dike have volunteeread since its
construction in 1965 and consist of very low quality, immature stands that
are more of a scrub-shrub environment.

The eastern edge of the refuge is bordered by oak-hickory forest on a
sandy bluff about 70 feet above the lake. This eastern boundary is the
only portion of the refuge that is virtually free from flooding. Numerous
springs emerge from the bluff along the 4 miles of eastern shoreline.
These springs sometime generate enough flow to affect lake drawdown.

Approximately 28 specles of mammals have been identified on the refuge, the
most common of which are red fox, eastern cottontail rabbit, raccoon, fox
squirrel, beaver, muskrat, and mice. Muskrats are of particular importance
due to the damage they inflict upon the refuge lesves. White-teiled deer
are also common throughout the refuge.

h. Endangered Speclies. The federally endangered American bald eagle
is commonly found on the refuge during the winter months. Eagles commonly
use the Melz Slough area during the winter months as a roosting area and
feed on winter-killed fish in the refuge.
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The peregrine falcon also is observed occasionally during migration but
does not nest or remain on the refuge for extended periods.

There is a possibility that the Indiana bat (Myotis sodalis) could use the
Liverpool Ditch corrider since it provides a habitat very similar to that
favored by bats in the summer months. Indiana bats prefer small streams
with adequate riparian vegetation to form a closed canopy or tunnel-like
environment over the stream. The stream corridor approaches this habitat
type at some locations near the junction of Meyer’'s and Liverpool Ditches.
Howevcr, to date there is no information to indicate their presence,

The decurrent false aster (Boltonia decurrens), which is a federally
threatenad plant, has historically been found in Mason County and more
recently in adjoining Fulton County. No recent specimens have been found
in or near the refuge.

Several State-listed species alsu have been observed in the refuge
vicinity. A heron rookery is located north of the project area in Clear
Lake, In addition to the great egret and the great blue heron, the black-
crowned night heron is known to frequent that area. It is likely that the
black crown also uses the refuge area on occasion. The pied billed grebe
also is seen regularly on the refuge.

1. Cultural Resources. For more than 70 years, the Illinois River
has been known for the high frequency of prehistoric cultural resources
and major archeological investigations. Archeological assessment and
evaluation of the proposed Lake Chautauqua HREP to contain historic
properties potentially eligible to the National Register of Historic Places
was conducted through a joint effort of the State of Illinois, the Corps,
and the USFWS. Coordination with the Illinois State Historic Preservation
Office (SHPO) concerning the Lake Chautauqua HREP ig required by the
National Historic Preservation Act of 1966 (as amended); Executive Order
11593; and Title 36 of the Code of Federal Regulations, Parts 60-66 and 800
(as appropriate). The purpose of this section is to summarize the cultural
resources and coordination,.

Rock Island District historic/cultural scoping revealed limited potential
for historic properties, due to the preponderance of inundated lands.
Documentary research indicated that the subject area was formerly wetlands.
The Corps provided this information and proposed project details to the
USFWS, Fort Snelling, Twin Cities, Minnesota, for coordination with the
SHPO.

On November 15, 1989, the SHPO recommended a Phase I archeological survey
along the areas of Liverpool and Meyer'’s Ditches, an archeological survey
following dewatering of the lake, and possible trenching to determine if
sedimentation had buried cultural deposits (Appendix A, page A-1). To
address these concerns, representatives from the SHPO; the Corps; the
USFWS; Western Illinois State University, Macomb, Illinols; and the
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Illinois State Museum’s Dickson Mounds Museum, Lewiston, Illinois, met on
site December 11, 1989,

This meeting was convened to address the concerns of the SHPO and
interested parties in an attempt to reduce the potential for affecting
cultural resources through the avoidance of high potential areas through
protection and preservation. An informal reconnaissance of the levee
revealed disturbed sandy soil from previous levee construction. Dewatering
of the lake bed for historical/cultural investigative purposes would not
provide a stable, dry surface conducive to exploratory trenching. By con-
fining proposed construction dredging to historic ditches and areas of low
relief, an archeological survey was determined to be unnecessary. Proposed
construction details also revealed that lake sediments and slurry remaining
after dewatering the lake would not provide suitable survey visibility, and
flocculate levels would prohibit surface testing and access.

During the December 1989 meeting, concerns also were expressed on effects
to the Liverpool Lake site, a National Register of Historic Places eligible
prehistoric occupation or village site, located adjacent to the Lake
Chautauqua HREP. Although the Liverpool Lake site is not located directly
within the Lake Chautauqua HREP, potential affects to the Liverpool Lake
site associated with excavating Liverpool Ditch were considered.

Increased flow and velocities from proposed construction in the area of the
entrance to Liverpool Ditch could increase erosion. Therefore, riprap was
proposed for this arca to reduce erosion to Liverpool Island which contains
the NRHP eligible Liverpool Lake site, The riprap would be placed without
additional disturbance to the site. This remedial riprap would be moni-
tored annually by USFWS petaonnel.

On April 26, 1990, the USFWS provided the proposed dredging and riprapping
modifications to the SHPO for approval (Appendix A, page A-3). The SHPO
concurred with the Corps and USFWS finding of no significant historic
properties and stated that the Lake Chautauqua HREP was in compliance with
the National Historic Preservation Act of 1966, as amended (Appendix A,
pages A-5 and A-7).

Through December 1990 to January 1991, the Corps determined that the level

of existing flood protection throughout the Lake Chautauqua HREP was in

error due to levee damage from previous overtopping events. For the proj-

ect to be feasible, levec and cross dike repair became the primary objec-

tives, and the ensuing changes in dexign plans were provided to the USFWS

for recoordination with the SHPO. Due to the proposed cross dike repair,

the USFWS also recommended that the Corps consider the construction of a

boat ramp and parking area for access to the upper lake. ‘

On January 18, 1991, the USFWS received notification from the SHPO that
the levee and cross dike enhancement, related dredging activities, the
boat ramp and parking area, and disposal areas would have the potential
to affect undocumented, buried historic properties. The SHPO recommended
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a Phase 1 archeological survey of the aforementioned improvements and
related activities.

On February 11, 1991, the SHPO requested that the Corps-documented finding
of no significant historic properties for the Lake Chautaugua HREP be docu-
mented by an Archeological Survey Short Report (ASSR). A documents search
and geomorphological analysis were conducted of the areas that the SHPO
recommended for a Phase I archeological reconnaissance or avoidance. The
Corps ASSR was provided to the USFWS and recommended project approval under
compliance with Section 106 of the National Historic Act, as amended, and
its implementing regulation, 36 CFR Part 800: "Protection of Historic
Properties.” On March 20, 1991, the SHPO concurred with the Corps and

the USFWS Finding of No Significant Properties for the proposed Lake
Chautauqua HREP (Appendix A, page A-29).

j. Sedimentation., A sedimentation study was conducted to evaluate
sedimentation in Lake Chautauqua. The scope of this study, as presented
in this section, consisted of determining net erosion from 1909 (pre-
9-foot Illinols Waterway) through 1989 and evaluating proposed project
impacts on sedimentation.

Baseline elevations were established from 1909 and 1935 topographic maps.
Additional topographic photography was taken during 1988, and hydrographic
surveys were performed during 1988, 1989, and 1990, Elevations in 1909 and
1935 were compared with present elevations to determine net changes. All
the data were collected and input into a digital terrain modeling program.
This program analyzes the modeled surfaces and can produce a report showing
the volumetric change between the surfaces as cut (erosion) and fill (sedi-
mentation), This analysis gives an average sedimentation rate of 0.39 inch
per year in the entire lake.

Sedimentation in Liverpool Ditch was determined to estimate the life of
the proposed channel. The 1909 maps showed what is now Liverpool Ditch as
being the same elevation as the surrounding soil, approximately 431 NGVD.
The 1935 maps show & clearly defined ditch but give no soundings. It
aprears that the ditch is actually the result of excavation of borrow for
the construction of the perimeter levee. No excavation plans or sections
were available. An estimate of the original excavation section was made
with knowledge of the original levee section and the borings. This infor-
mation leads to an original ditch at least 12 feet deep. The estimated
annual sedimentatlion rate in the ditch is approximately 1.94 inches per
year,
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4. PROJECT OBJECTIVES

a. Objectives and Potential Enhancement. The project goals,
objectives, and enhancement potential are summarized in table 4-1. The
first two columns of numbers indicate the number of Average Annual Habi-
tat Units (AAHUs) calculated over the 50-year project life. For example:
Over 50 years, an average of 2,099 Habitat Units (HUs) will be produced on
the upper and lower lakes without the implementation of any alternatives.
If water control 1s implemented, this will increase to an average of 3,655
HUs per year over 50 years, The second set of numbers shows that at pres-
ent there are only 200 acres of submergent/emergent vegetation on the two
lakes, but with the project there will be 3,250 acres of submergent/
emergent vegetation., Potential alternatives were developed in considera-
tion of improving existing habitat weaknesses and utilizing resource
opportunities., Detailed development of altermatives is presented in
Section 5.

b. Criteria for Potential Alternatives. Table 4-2 presents general
and specific criteria developed to evaluate potential alternatives. Poten-
tial alternatives are presented in Section 5 and evaluated in Section 6.

¢. Proposed Management Plan. Tables 4-3 and 4-4 present the proposed
management plan for the upper and lower lakes, These plans were prepared
by the USFWS and IDOC biologists in conjunction with Corps of Engineers
staff,

This proposed management plan is based on management practices implemented
at other waterfowl refuges where it has proven to be an effective strategy
for establishing submergent vegetation. This management technique has been
successfully used at Agassiz National Wildlife Refuge (NWR) in Minnesota,
Swan Lake NWR in Missouri, and DeSoto Bend NWR in Nebraska., Water level
drawdown with gradually increasing depths also is recommended as a standard
management practice in Smith, et al. (1989). It also takes flsh management
objectives intoc consideration with negligible waterfowl impacts.
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generated is due more to the fact that only 11.6 acrec of habitat are
affected compared to the several thousand improved for waterfowl,

e. Alternative E - Sediment Reduction. Sediment reduction would
be desirable to prolong the useful life of this valuable wetland habitat.
Raising the cross dike to protect from a 50-year event was briefly con-
sidered. This level of protection is considered a minimum to significantly
reduce sediment. This alternative was eliminated from further considera-
tion because it was prohibitively expensive at $15 million, In addition,
50-year levee elevations have typically not been supported by cost-bLenefit
analyses completed for similar projects.
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7. SELECTED PLAN WITH DETAILED DESCRIPTION

a. General Description.

The alternatives of water control and

flowing side channel (see plate 2) were selected to be recommended for

project construction.

These alternatives were individually evaluated

relative to the project goals and objectives as presented In Section 6.

b. Water Control.
table 7-1.

lten

1. Existing cross dike
and perimeter levee
raise

2, Exlsting radial gate

structure modifica-
tion

3. New pump station

4, New gravity outiet
in upper lake

5. New stoplog struc-

ture in lower lake
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The water control features are summarized in

TABLE 7-1

Hater Control Festures
Description

Raised levee to a 10-year
elevation (449 NGVD)

Existing concrete sill
elevation raiged 4 feet
with integral gated
gravity openings

Concrete gated structure
with 41,000 gpm capacity

Concrete gated structure
with 60-inch diameter

pipe

Concrete stoplog structure
with 4 bays of 5 feet
opening reach
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Feature's Purpose

Provides flood protec-
tion against 10-year
events

Structure modification
provides 10-year level
of protection and al-
lows gravity drainage
to existing sill ele-
vation of 433

Provides capability
to: (1) dewater upper
and lower lakes: (2)
pump from the river to
the upper and/or lower
lake; and (3) connect
the upper and lower
lakes by gravity flow

Provides capability
to: (1) gravity con-
trol/dewater the upper
lake; and (2) allow
river water supply to
the upper lake

Provides capability to
gravity dewater the
lower lake




meet the management objectives shown in tables 4-2 through 4-4, a station
capacity of 41,000 gpm was selected. Operational drawdown times are pre-
sented in table 11-2. The selectad pump will be a horizontal propeller
type with a 36-inch discharge tube,

(£) Gravity Outlet for Upper Lake. A gravity outlet is needed
to meet drawdown requirements of the upper lake. This structure will be
a 60-inch-diameter culvert with a sluice gate/gatewell on the river side,
Trash racks will be provided at both ends due to potential flow reversal
and associated debris, The structure will be enveloped with riprap. See
discussion in 7b(2) for hydraulic sizing.

(5) Stoplog Structure for Lower Lake. The purpose of this
structure is to allow gravity drawdown of the lower lake. The structure
consists of 4 openings, each 5 feet wide, for a total hydraulic opening of
20 feet. The structure was sized to work in conjunction with the existing
west stoplog structure. The existing structure only allows gravity draw-
down to 433, The proposed structure will allow complete gravity drawdown
under favorable river conditions. (Elevation 431 is considered empty).
The 8ill of the proposed structure at 429 will enhance gravity drawdown
and drainage within the lower unit during drawdown, The structure will
be enveloped with riprap. The structure was sized to ensure that interior
water levels wuuld be within 1 foot of exterior levels within 7 days after
the river reaches a constant elevation. Continued gravity drainage could
occur 1f favoruble river levels prevail or the pump station could be
activated,

(6) Drainage Channels for Lover Lake. Both drainage channels
are proposed to facilitate drainage to the stoplog structure and the pump
statfon, Typical channels will be approximately 35 feet in width and
2 feet deep with an elevation of 429. Excavated material will be sidecast.

(7) Replacement Boat Ramp. Because the existing boat ramp of
the south unit will become disfunctional during south unit drawdown, a
replacement ramp was selected to meet the changed water control plan.
The ramp will be located off of the northern perimeter levee and will
include a short access road and improvement of an existing parking lot.

c. 8Side Channel Excavation., The proposed channel excavation located
ir Liverpool Ditch is shown on plate 2. Table 7-2 provides a summary of
the construction features of this alternative.
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TABLE 7-2

Side Channel Excavation Featureg

Itenm

. Channel from mouth to

pump station

. Channel from pump
station to river
confluence

. Channel entrance

closure structure

. Deepwater slough area

Description

Trapezoidal excavated
channel with 35 feet
bottom width and ini-
tial bottom elevation
10 feet below flat
pool

Trapezoidal excavated
channel with 35 feet
bottom width and inl-
tial bottom elevation
10 feet below flat
pool

Rock-filled closure dam
with top elevation at
flat pool

Trapezoidal excavated
channel, 300 feet long,
with 35-foot bottom

Feature's Purpose

1) Provides reliable
water source to the
pump station, and

2) Provides flowing
side channel habitat

Provides flowing side
channel habitat

1) Prevents excessive
diversion of river
flows, and

2) Reduces side chan-
nel sediment deposi-
tion

Provides deepwater
overwintering fish
habitat

width and initial bot-
tom elevation 16 feet
below flat pool

Excavation depth in Liverpool Ditch was based on providing a flowing side
channel for the project life of 50 years. In this phase, "flowing side
channel” is defined as providing a minimum water depth of 2 feet in the
excavation channel from a flat pool elevation of 429.4 NGVD. With an
estimated sedimentation rate of 1.94 inches per year in the ditch, a
10-foot-deep channel would be needed.

(1) Channel from Mouth to Pump Station. The proposed excavation
can be divided into two reaches. Both reaches will have the same section,
with bottom widths of 35 feet, side slopes of 2:1, and bottom elevations
of 419.4. The first reach cunsists of approximately 2,200 feet which will
serve the purpose of providing & reliable water supply for the pump
station. Material from the excavation will be placed on the adjacent
levee.

(2) Channel from Pump Station to River Confluence. The second
reach continues 6,200 feet down Liverpool Ditch and meets the objective of
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providing flowing side channel habitat. Material from the excavated
channel adjacent to the levee will be placed on the levee. The remainder
of the excavated material will be sidecast onto the adjacent willow and
brush area. The location of this excavation was selected to take advantage
of an existing channel and to ainimize cutting through original land.

(3) Channel Entrance Closure Structure. Potential problems
associated with excavating Liverpool Ditch were considered. The opening
of Liverpool Ditch may result in the capture of an unacceptable amcunt
of Illinois River flow, The channel currently captures approximately
2 percent of the river flow. Under the proposed side channel configura-
tion, the side channel would capture 8 to 10 percent of the river flow.
A rock control structure {s proposed at the entrance of Liverpool Ditch
which will limit the diversion of river flow from 4 to 8 percent. ;

The increased side channel flows also have the potential of increasing the
sedimentation rate of the newly excavated channel. The rock structure also
will reduce the sedimentation rate in the side channel.

Increased flows and velocities in the area of the entrance to Liverpool
Pitch could increase erosion. Therefore, riprap has been recommended for
this area to reduce erosion to Liverpool Island which contains the National
Register of Historic Preservation (NRHP) eligible Liverpool Lake Site. The
riprap would be placed without additional disturbance to the site., This
remedial riprap will be monitored annually by USFWS personnel.

(4) Deepwater Slough Area. This component of the side channel
excavation is proposed to provide deepwater for overwintering fish pur-
poses. This area will be approximately 300 feet long and have the same
cross-sectional dimensions s the adjacent side channel, except with a
construction depth of 16 feet from flat pool.
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8. DESIGN AND CONSTRUCTION CONSIDERATIONS

a. Levee Heights. It is proposed to repalr both the cross dike and
the north levee to a 10-year elevation and to use gdjgcent borrow as part
of Alternative B. The purpose of this section is to present the basis for
selection of the level of protection for the cross dike and upper lake
levee and to suggest a levee height for the south lake which could be
implemented under future stages,

A 10-year event system is the minimum frequency which will allow the pro-
posed management plan (see tables 4-3 and 4-4) to operate. It 1s noted
that a 10-year event has a probability of occurrence in any one year of
10 percent., Because there {s a 10-percent chance of this event in any
glven year, the following l0-year operating scenario is presented to
provide "the average” scenario,

The north unit will be dewatered in Year 1., Further dewatering of the
north unit should not be needed for the next 9 years (on the average),
assuming Year 1 follows a major flood event., During this interval, fish
stocking may occur as desired, and water levels may be increased in the
north unit as desired by the existing radial gates, or natural seepage/run-
off, After Year 1, the pump in the pump station should be operationally
changed in position to dewater the south unit., With a 2-year levee in the
south (future development), the south unit could successfully operate free
of flood events as a moist soil unit 50 out of 50 years during a July,
August, and September drawdewn based on 50 years of records. Table 8-1
shows overtopping frequencies versus various elevations.

A lower event levee in the north (such as a 2-year or 5-year levee) is not
compatible with the desired management plan. It is desired to maintain
dewatered conditions in the north for 2 to 4 years to allow submergent/
emergent vegetation to become firmly established. Near the end of the

5th year, the north unit would be established and fully available to
provide submergent/emergent vegetation in stable water levels. With a
2-year or 5-year levee, the north unit would require full dedication of
the pump station due to recurrence of events to maintain low water levels.
These events would typically last 1 month and would require at least

1 additional month for dewatering. A 5-year levee also would allow over-
topping just when vegetation is predicted to be at a maximum benefit.
There would be no stable (flood-free) period following the predicted year
of maximum vegetation value. Fish stocking efforts under these scenarios
also would be less profitable.

Although a levee higher than a 10-year event height would decrease
overtopping events, a higher levee was not selected principally due to
significant floodway flood height impacts. The selected 10-year event
produces an increase of 0.1 foot in flood heights, which is the maximum
allowable under 1llinois floodplain permit regulations. For the same
reason, freeboard on top of the 10-year elevation was not added.
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Because the pump station is economically designed to pump from one unit

at a time, the south unit could not be dewatered for moist soll operation
during drawdown of the north unit, Without pump dewatering of the south
unit, the south unit cannot reliably or consistently be drawn down for
moist soil operation due to normal river stages during July, August, and
September. For example, river elevation 429 is neaded for complete gravity
drawdown of the south unit. However, elevation 429 has been exceeded 50
out of S0 years of record during each of the mwonchs of July, August, and
September (zee table 8-1). Consequently, the pump station is needed on an
annual basis for the south unit which is only possible with infrequent use
for the north unit, such as in once in 10 years. Therefors, a 10-year
levee in the north and a 2-year leves in the south meets management

objectives and is gperationally efficient,

It is suggosted that the south lake levee system be constructed at a future
date to the 2-year event elevation plus 2 feet, The existing splllways
would be modified/raised to the 2-year event with length sized to allow

1 foot of uncontrolled spillway water head to fill the interior lake prior
to overtopping with less than 1 foot of head differential from outside to
inside.

b. Lavee Embankment Erosion Protection. Three principal mechanisms
have contributed to the ercsion of the existing cross dike and perimeter
levae system, These mechanisms are intersctive and consist of: (a) embank-
ment material type; (b) overtopping erosion; and (c¢) wave erosion. Each
aspect will be discussed separately as a basis of consideration for the
proposed design presented in Section 7,

(1) Embankment Materisl Type. Both the north levee gand slopes
and the gand cross dike slopes have eroded extensively, principally due to
overtopping erogion., The overtopping erosion pattern is evident on the
northern dike by a sand plume downstream of the levee and by a virtual lack
of dike vegetation on the downstream dike slope dues to a continual loss of
soil substrate. This same sand plume pattern is evident on the cross dike.

Where woody vegetation has survived on the downstream/inside dike slopes,
exposed 2 to 3 feet of upper root masses connect larger trees to the soil
substrate, Surviving trees’ are predominantly anchorsd into the underlying
clay substrate, Previously placed small riprap (2- to 4-inch size pleces)
are generally also now lying on the firm underlying clay substrate,
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TABRLE 8-1
Elood Overtopping Events by Month by Select Elevation !
Number of Times Overtopped in 50 Years

West 2-Year S5-Year 10-Year

Spillway West Event, Event, Event,

Stoplog Spillway River River River

Elev. Sill Elev. Stoplog Elev. Elev. Elev, Elev.

Month 429.0 433.0 437.5 443.2  446.8 @ _449.0
January 50 40 20 2 .- --
February 50 44 2% 5 .- .-
March S0 49 34 9 3 3
April 50 49 38 11 4 1
May 50 48 36 9 4 1
June 50 43 28 4 2 1
July 50 39 23 1 .- --
August 50 25 7 .- .- --
September 50 17 7 - .- --
October 50 18 8 1 1 .-
November 50 22 8 1 2 -
December 50 35 13 2 .- --

1 Period of Record - 1940-1989 (50 years), at river mile 129.4 (radial gate
structure)

Sand is considered to be a highly erodible material when exposed to running
water. Velocities less than 1 foot per second will roll sand particles;
velocities greater than 2 feet per second will physically pick up or scour
most fine to medium sands. With each overtopping event, the sand was
transported downstream and now forms a relatively stable beach with slopes
of 10-20:1.

Overtopping damage may have oécupred in the past if the existing radial
gates were not opened in suffitient time to allow interior pool levels to
approximately equalize river stages before levee overtopping. However,
overtopping damage is preventable by use of proper soil types and proper
operation of the existing radial gates., An embankment constructed from
select clay and maintained with seeded turf is congidered erosion resis-
tant. Using velocity as an indicator of erosion resistance, clay will
tolerate velocities up to approximately 6 feet per second without appre-
clable scour. Clay with liquid limits greater than 40 and with plasticity
index plotting above the "A" line (which is a geotechnical index line used
to classify soils based on the soil’s fluid properties) is considered
erosion resistant. This type of clay i{s available as adjacent borrow. The
adjacent clay borrow conalsts principally of fat clays with in-situ water
contents of 30 to 50 percent. The liquid limits of the actual borrow vary
from 46 to 91, and all solls plot above the *A" line.
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The erosion-resistant clay will recelve additional protection by a main-
tained seeded turf with foreshore woody vegetation. The perimeter levee
and cross dike will be reconstructed to least disturb existing woody
vegetation (willows). Eventual dominance by bottomland hardwoods (as

on the exterior of the perimeter levee) is anticipated.

(2) Owvertopping Erosion. With the proposed cross dike in place,
(elevation 449) the existing radial gates, the gravity outlet structure,
and the pump station gravity gates can be operated to prevent overtopping
damage of the upper lake levee. (A flood monitoring and response plan
will be developed as part of the project operation and maintenance manual.)
Gates should be fully opened when the river reaches elevation 446 with
stages higher than 449 predicted. When the gatea are operated in this man-
ner, interior pool levels will equalize with river levels within 2-3 days.
Table 8-2 provides a summary of river elevation versus interior pool levels
when the gates are fully opened as shown,

TABLE 8-2

Qperating Scenario of Upper Chautauqua Lake
for Predicted River Stages Exceeding a 10-Year Event

End Time River Upper Lake Differential Head Between
Period in Days Elevation Elevation  River and Upper Pool, feet
0.0l 446.0 435.0 11.0
0.5 446,5 437.7 8.8
1.0 447.0 440.5 6.5
1.5 447.5 443,7 3.8
2.0 448.0 447.0 1.0
2.5 448.5 448.,0 0.5
3.0 449.0 448.5 0.5

1 A1l 4 radial gates fully opened; the upper lake gravity outlet fully
opened, and the pump station gravity gates fully opened.

To facilitate opaning these gates to minimize overtopping damage, all

gates will be fittsd with gate operators that allow a portable power wrench
to quickly open the gates. A power wrench will be provided to the site
manager for off-site storage.

(3) Vave Erosion. Another form of potential erosion on the
cross dike is from wind-generated waves. A wave analysis was performed
to estimate wave effects. Results of this analysis and other design
considerations are presented in table 8-3.

The design wave of 3.5 feet will break on the slope at a water depth of
approximately 6 feet. The predominant energy of the wave is released
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Wind

Water depth

Fetch for downstream
cross dike slope

Significant wave cn
downstream cross
dike slope

Cross dike slope
- Downstream

- Upstream

Water depth at wave
breaking

Breaker travel distance

Distance to shoreline
from end of breaker
travel distance

Cohesive (clay)

embankment liquid
limit

Embankment cover

TABLE 8-3

Wave Analysis for Cross Dike
Value = Remarks
70 mph Fastest mile adjusted for height

8 feet

4 umiles

3.5 feet

6:1 H:V

4:1 H\V

6 feet
13 feet

40 feet

55 percent

Seeded turf

42

and over-water conditions
(closely approximates 100-year
wind with é-hour duration),

Normal high water (25 percent
exceedence/alevation 437.7),

Consistenc with design wind
direction, averaged over 24-
degree arc,

At toe of cross dike, period =
3.6 geconds, minimum wind dura-
tion = 21 minutes.

Based on existing 6:1 gtable
slopes of north levee, same soil
type, adjusted for fetch/wind
direction.

Same above explanation.

May vary from 5 feet to 7 feet,
Measured from point where water
depth causea wave breaking.

May vary from 29 feet to 52 feet.

Clay ls considered erosion
resistant when the liquid limit
is greater than 40 and plasticity
index plots above the "A" limit
line.

Eventual doniinance by naturally
colonized woody growth,




Improved water quality in both the upper and lower lakes also would enhance
aesthetics.

¢, Natural Ragources Impacts. Impact of the proposed construction
on aquatic, wetland, and terrestrial resources of the refuge was evaluated
using a modified Habitat Evaluation Procedure (HEP) developed by the
Missouri Department of Conservation and the Soil Conservation Service.
This Wildlife Habitat Appraisal Guide (WHAG) compares existing and pro-
jected future habitat values with habitat values resulting from the
proposed project, The WHAG calculates both positive and negative impacts
to habitat, The WHAG evaluation was performed by the USFWS and the Corps
of Engineers in coordination with IDOC biologists. Results of the WHAG
evaluation are summarized in table Y-1 for the specles of primary interest
and a more detailed analysis is included in appendix K.

(1) Aquatic Resources., A detailed discussion of the aquatic and
water quality impacts 1s contained in Appendix B - Clean Water Act, Section
404(b) (1) Evaluation.

Upper lake - Improved water level control will result in an increase in
submergent aquatic vegetation in the upper lake needed by migratory
vaterfowl (primarily divers) and fish, Approximately 1,000 acres of low
quality wetland will be improved, Aquatic plants such as Potamogeton sp.,
Valisneria sp., and Ceratophyllum demersum will {ncrease throughout the
upper lake as a result of the capablility to periodically dewater sediments
and maintain stable water levels. As discussed previously under "Wetland
and Waterfowl Resources,” some submergent aquatic vegetation still
reappears in the lake, Although no recent investigations have been done,
Illinois Natural History blologists and U.S. Fish and Wildlife Service
refuge biclogists believe that an ample seed bank still oxists (as
evidenced by the occasional growths of submergents). The benefits of
dewatering upon submergents have been shown at many waterfowl management
areas throughout the country., It is recommended as a management practice
by Korschgen, Stuzenbaker, and Weller in Hebitat Management for Migrating
and Wintering Waterfowl in North America (Smith, Pederson, and Kaminski,
1989).

Fish kills in the upper lake should decrease with the ability to maintain
deeper water in the winter. The ability to dewater the upper lake will
allow the eradication of any rough fish that may become established.

Along with a stable water level, the biggest benefit to fish will be an
increased habitat diversity created by submergent vegetation. This should
create conditions favorable to several spacies of fish; yellow perch in
particular,

Lower Lake - Improvements in Lower Lake Chautauqua will not create or
improve permanent deep water aquatic habitat as will the upper lake, since
it will be drained yearly. As previously discussed, the lower lake levee
is overtopped once or more yearly. During the critical drawdown and
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waterfowl migration periods (approximately July-December), it 1s overtopped
every other year on the average. The lower lake gravity dralnage improve-
ments will not change the frequency of flooding, but will significantly
increase the acreage that can produce moist soil plants from 200 existing
to 2,250.

Construction of the new water control structure will allow the lower lake
to be completely drained for moist soil plant production., Proper manage-
ment (and favorable river stages) will promote the growth of annual plants
such as smartweed, millet, pigweed, and rice cutgrass favored by dabbling
ducks. Other wetland birds such as rails, herons, and songbirds also will
benefit, Aquatic mammals such as muskrats will be impacted due to elimina-
tion of al)l standing water during drawdownm.

The existing water control structure’s elevation of 432.5 NGVD now allows
extensive areas of ponded shallow (1 to 2 feet) water to remain over
several hundred acres of the lower lake. These shallow areas which contain
some fish will be eliminated., Fish that are able to utilize these shallow
ponds are mostly rough fish guch as carp and buffalo, Elimination of these
fish from the lower lake will be beneficial because their activities impact
desirable aquatic vegetation., Material excavated from the proposed 7,500
feet of drainage channels will be side cast onto ths adjoining wetland.
Since the existing lake bottom is mostly devold of any kind of vegetation
(submergent or emergent), the placement of silt on silt will cause no loas
of habitat. The slight increase in bottom elevation could be a benefit in
terms of vegetation diversity. (See Appendix G - Water Quality and
Appendix B - Section 404(b)(1l) Evaluation,)

- Excavation of Liverpool Ditch will create 16.1
acres of 9-foot-deep flowing water. Excavation of the firat 2,200 feet
upstream of the new pump station is needed for efficient pump station
operation., Excavation of the remaining 6,200 feet will provide the
downstream connection with the main river. Near the downstream mouth of
Liverpool Channel, a backwater "pocket” will be constructed. This 0.7-acre
pocket will be 16 feet deep, providing deep oxygenated water with low
velocity. This type of habitat is critical to wintering fish but is almost
totally absent on the river. 'Wintering fish must find habitat that is
oxygen rich but with little 'velocity. High velocity waters cause fish to
expend energy reserves needed to sustain their metabolism throughout the
winter. Most locations on the river with low velocity also are shallow
with low dissolved oxygen. Conversely, arcas with good dissolved oxygen
levels (i.e., main channel) have unacceptably high velocities.

(2) Bottomland Hardwoods. Approximately 48.6 acres of woodland
habitat will be impacted by the project., These acres vary markedly in
their quality. The 14 acres occurring on the cross dike were not clas-
sified as bottomland hardwoods because of their low quality and the fact
that they were growing on an almost 100 percent sand substrate (which was
transported from an upland location when the cross dike was constructed
in the mid-1960's). The remaining 34.6 acres is located on the north
levee and along the Liverpool Channel excavation, 17.7 acres and 16.9
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acres, respectively. The fcllowing discussion focuses on the location
and nature of these impacts.

- The most notable effect of the proposed project in the upper
lake will be the loss of various types of woodland. Reconstruction of the
cross dike will impact about 14 acres of sapling to pole-sized scrub-ghrub
woodland (consisting mostly of silver maple, cottonwood, and mulberry),
not classified as bottomland hardwoods. Approximately 17,7 acres of the
north levee from the intersection of the cross dike upstream will be
cleared. Most of thias clearing will be along the levee top and the
interior slope, except for about 3.5 acres of the levee's riverside slope
which will be cleared immediately upstream of the cross dike. Several of
the trees are mature cottonwood and silver maple.

Most of the levee acreage is second growth, which has developed since the
levee was built in the early 1900's. Cottonwood, silver maple, green ash,
and mulberry account for more than 80 percent of tree cover. Valuable
mast-producing species such as pin oak are virtually absent. Proper
maintenance of the levees in past years normally would have prevented this
second growth forest from becoming established, Impacts to more valuable,
pre-levee bottomland forest along the levee’'s interior slope and adjacent
floodplain in the Melz Slough area will be avoided by transporting borrow
from outside the slough.

About 90 percent of the approximately 80 acres of bottomland hardwoods
in Melz Slough lie at an elevation below 435.8 NGVD, Melz Slough could
experience some minimal adverse effects from the long-term maintenance
of 3- to 4-foot water depths in the upper lake., Although Melz Slough is
frequently flooded in excess of the projected lake management levels, it
is rarely for extended periods of time.

At present, upper lake levels cannot be drawn down below the sill elevation
of 433.5 NGVD. The average fall/winter elevations now range from 434 to
436 NGVD. The proposed management plan for the upper lake, after con-
struction, calls for an average summer depth of 3 to 4 feet and a winter
depth of 5 to 6 feet, if necegsary, to protect figh resources. This would
increase the average water depth'by approximately 1 foot. Since the
increase would occur during the winter months when trees are dormant, it
is possible, but unlikely, that the project would cause any impacts to
timber. The WHAG evaluation showed no adverse impacts, probably because
it was not sensitive enough to discriminate a long-term average increase
of 1 foot, USFWS and Corps of Engineers foresters did not believe that
any long-term adverse impact to bottomland hardwoods is likely to occur.

lower Lake - Construction of a water control structure and drainage chan-
nels in the lower lake will not adversely impact any bottomland hardwoods.
Installation of the new sill (elevation 429 NGVD) will allow water levels
to be drawn down 2 feet below the currently obtainable minimum. This could
result in an increase of woody vegetation around the lower lake.
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Liverpoo anne xcavation - Material excavated from the inlet channel
will be placed on the levee. The levee vegetation is predominantly
pole/mature size silver maple and cottonwood with mulberry common on the
levee tops. A total of 5.0 acres of the lower lake’'s levee downstream of
the cross dike and 6.2 acres on Liverpool Island will be cleared for mate-
rial placement. Another 5,7 acres of Liverpool Island will be excavated
for the channel itself, resulting in a total initial loss of 16.9 acres of
bottomland forsst from the Liverpool side channel improvement. Except for
the 5.7 acres of woodland converted to channel, all of the cleared acreage
eventually should succeed to bottomland forest. A backwater slough of

.7 acre and 16 feet deep at flat pool will be created just upstream of the
mouth. This will remove an equal area of bottomland forest, Excavated
material will be placed among the trees adjacent to the slough,

(3) Endangered Species. Based on current information and
the CAR, no effects to endangered species are anticipated., The USFWS,
however, has indicated that they are planning a bat survey for portions
of the refuge. They have indicated that even if Indiana bats are found
to be present, it will not jeopardize implementation of any recommended
alternatives. If necessary, special conditions will be placed in the
construction plans and specifications to protect any bat habitat,

(4) Mineral Resources. There are no known mineral resources
present in the project area. :

d. Cultural Resources. The documents search revealed that the area
was historically comprised of wetlands, sloughs, and intermittently and
seasonally inundated floodplain, Little improvements were made to the
lands presently contained within the Lake Chautauqua HREP until the early
twentieth century. At this time, attempts at draining and diking for
cultivation were partially successful under the direction of the Chautauqua
Drainage and Levee District between 1916 and 1926, when it was abandoned.
For approximately 10 years, the abandoned district was susceptible to
flooding and heavy siltation.

In 1936, the land was purchased from the Chautauqua Drainage and Levee
District and became part of the Natfonal Wildlife Refuge System. Since
this time, the levees were repaired to retain water for migratory water-
fowl management, but also function as flood storage and for conservation
and trecreation use. No significant historic properties relative to the
historic assessment of the Lake Chautauqua HREP were discovered in the
aforementioned articles, river charts, and photographs, nor in the
references and sources described and listed within the ASSR.

As a result of the November 15, 1990, request by the SHPO for a Phase I
archeological investigation, the Corps undertook a geomorphological
analysis to locate historic properties and determine the potential for
buried cultural deposits at the Chautauqua Wildlife Refuge on February 7
and 8, 1991, Frozen ground and accessibility precluded more conventional
methods of soil investigation. However, the use of a portable gasoline-
powered auger, in conjunction with sampling tubes and bucket augers,
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provided information regarding subsurface soil conditions along the north-
eastern and northwestern margins of the refuge.

From the geomorphological analysis, Lake Chautauqua was determined tao be

a wetland slough and backwater area throughout its recent geologlc past,
Although the wetland area now included within Lake Chautauqua may have been
used during prehistory, wet, riverine histosols were not conducive to occu-
pations, Surface relief within Lake Chautauqua is minimal, further limit-
ing the potential for prehistoric sites.

The documentary search and geomorphological analysis indicate that, as
designed, the Lake Chautauqua HREP has little potential for disturbing
historic properties eligible for listing on the National Register of
Historic Places. It is the documented opinion of the Corps, the USFWS,
and the SHPO that no significant historic properties will be affected by
the Lake Chautauqua HREP (Appendix A, pages A-1, A-3, A.5, A-7, and A-29).

The Lake Chautauqua HREP has been designed to reduce turbidity and
accretion through lavee and cross dike repair and to avoid and preserve
areas potentially sensitive to buried, undocumented historic properties.
Although this is the case, 1f undocumented significant historic properties
are encountered during construction of the proposed Lake Chautauqua HREP,
the Corps and the USFWS will resume consultation with the Illinois State
Historic Preservation Office, as required by Section 106 of the National
Historic Preservation Act of 1966, as amended.

e. Adverse Effects Which Cannot Be Avoided, The most significant,
unevoidable adverse effect is the clearing of bottomland hairdwoods for
the cross dike, construction access, and placement of excavated material,
These {mpacts are not permanent, although it will require 50 or more years
to replace some of the cleared timber. Liverpool Channel and interior
drainage channel excavation temporarily will degrade water quality,
primarily from increased turbidity.

Loss of figh due to the complete drawdown of the lower lake ls unavoidable.

f. Short-Term Versus Long-Term Froductivity. Short-term productivity
of the refuge is impaired due to the inability te control water levels and
halt the ongoing sedimentation in the lake. Refuge productivity will con-
tinue to be impaired if the proposed project is not constructed. Continued
sedimentation eventually will convert the refuge lakes to woody vegetation,
Improved water level contrnl can offset the adverse effacts of sedimenta-
tion and prolong the refuge’s ability to provide waterfowl habitat.

g. Irreveraible or Irretrievable Resource Commitments. Other than
fuel, construction materials, and manpower none of the proposed actions are
considered irreversible.

h. Compliance With Environmental Quality Statutes. Envirotnental

laws and regulations applicable to the proposed project are listed in
table 9-2.
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YABLE 9-2

Gompliance of the Preferred Plan with
WRC-Des jgnated Environmental Statutes

Eederol Policies

Archeological and Historic Preservation Act, 16 U.$.C. 469, et seq.
Clean Air Act, sc amended, 42 U.S.C, 165h7, et seq.

Clean Uster Act (Federal Water Pollution Control Act) 33 U.8.C. 1251, et seq.
Coastal Zons Management Act. 16 U.S.C. 1451, et seq.

Endangered Species Act, 16 U.S.C. 1531, et seq.

Estuary Protection, 16 U.$.C. 1221, et seq.

Federal Water Project Recreation Act, 16 U.§.C. &4560-1(12), et seq.
Fish ana Wildlife Coordination Act, 16 U.8.C. 641, ot seq.

Land and Water Conservetion Fund Act, 14 U.S.C. 4601, et seq.

Marine Protection Research and Sanctuary Act, 33 U.5.C. 1401, et seq.
Netional Envirormental Policy Act, 42 U.S.C. 4321, et seq.

Natfonal Historic Pieservation Act, 16 U.8.C. 470a, et seq.

River and Harbors Act, 33 U.5.C. 401, et saq.

Watershed Protection and Flood Prevention Act, 16 U.5.C. 1001, et seq.

Wild and Scenfc Rivers Act, 16 U.S.C. 1271, et seq.

NOTES:

Compliance

Full compliance
Full compliance
Full compliance
Not applicable
Full compliance
Not applicable
Full compliance
Full complisnce
Full compliance
Not applicable
Full cumpliance
Full comp!iance
Full compliance
Full compliance

Not appliceble

a. Full comp'iance. Having met sli requirements of the statute for the current stege of planning (either

preauthor{zation or postauthorizatfon).

b. Partial complignce. Not having met aome of the requirements that normally are met in the current stage of
planning. Partial compliance entries should be explained in appropriate places in the report and referenced in

the table.

¢, MNencomplisnce. Violation of @ raquirement of the stavute, Noncompliance entries should be explained in

sppropriate places in the report and referenced in the tabie.

d. Not applicable. No requirements for the statute required; compliance for the current stage of planning.
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i. Mitigation. The habitat evaluation (WHAG analysis) performed for
this project indicates that, over the 50-year life of the project, there
will be a net gain in wildlife habitat. Following the construction phase,
the analysis shows a net decrease in habitat for a few years due to loss of
forest habitat. However, these losses are overcome by project benefits and
reestablishment of forest losses by natural succession. Although not dis-
cussed in detail (but a critical part of the WHAG analysis), the future
without-project condition of the refuge indicates that a decline in non-
forested wetland habitat will occur by the end of the 50 years, Much of
the non-forested wetland will succeed to other habitat types of lower value
to waterfowl and fish, In other words, if the project is not built, there
is a strong likelihood that wetland habitat needed to meet refuge
objectives at Lake Chautauqua will decline.

The WHAG analysis has been criticized for being biased toward only a few
particular (target) specles and falling to consider impacts to other
species, There was some concern that these non-target spacles, impacted
by the project, should be mitigated. The primary purpose of the WHAG was
to determine the optimum project design for improving fish and waterfowl
habitat. According to law, the USFWS must direct their primary management
afforts at Chautauqua National Wildlife Refuge toward migratory birds and
fish. This was the basis for selection of target specles. Analysis of
impacts to other speclies, although impoitant, was considered to be
secondary.

The WHAG analysis was performed on 12 species for the forested wetland
habitat type (includes bottomland hardwoods). These included such non-
target species such as beaver, northern parula, king rail, and others.
These species were included in the preliminary analysis but not carried
through the complete 50-year evaluation. This preliminary analysis gave
an adequate indication as to whether or not any non-target species impacts
would be unacceptable, When the consequences of an action are considered
for this many species, it is inevitable that some species will gain at the
expense of others. No matter how the project is designed, some species
will be affected. As stated previously, even the "no action” alternative
will result in species impacts. Based on the preliminary analysis, it is
felt that no mitigation for any non-target species 1s needed.

The construction of Liverpool Channel and improvement of the upper lake
levee will impact 34.6 acres of bottomland hardwoods of varying quality.
Of this 34.6 acres, only the 11.9 acres to be cleared on Liverpool Island
is considered to be of any value. No mitigation was considered necessary
for two reasons: (1) The resulting deepwater aquatic habitat is much
scarcer on the Illinois River and, hence, considerably more valuable on an
acre-per-acre basis; and (2) although there is a net loss, the continuity
of the forest resource on the entire woodland on Liverpool Island and
adjacent areas remains intact. In addition, the refuge has an ongoing
forestry program that establishes and improves bottomland forest resources
on Lake Chautauqua refuge.
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10. SUMMARY OF PROJECT ACCOMPLISHMENTS

The proposed project consists of the construction of water control features
in both the upper and lower lake to allow the independent operation of the
upper lake as a stable level lake and the lower lake as a moist soil
management unit. A selected reach of Liverpool Ditch will be sxcavated

to restore flowing side channel habitat,

Water control features in the upper lake will include raising the upper
levee and cross dike to a 10-year event elevation (includes closing an
existing breach) construction of a pump station, modification of an
existing radial gate structure, and construction of a gravity outlet,
These features will provide for annual operation as well as periodic draw
down for bed consolidation. These functions will improve water quality
and allow establishment of submergent vegetation to benefit the diving
duck target specles. Also, plans to stock and operute the upper lake in
an attempt to reestablish yellow perch, which were abundant in the lake
at one time, have been developad, :

Water control features in the lower lake will include drainage channel
excavation and construction of a stoplog water control structure., The pump
station 18 designed to pump from both lakes., These features will provide
the ability to operate the lower lake as a moist soil management unit to
the benefit of migrating dabbling ducks.

Excavation of approximately 8,400 feet of Liverpool Ditch will restore
flowing side channel habitat at this location, Excavation of a 300-foot
slough off the new channel will provide overwintering fish habitat for a
significant portion of the LaGrange Pool’s fish population.

A summary of habitat unit improvement for the proposed alternatives are

presented in figure 9-1, A summary of percentage improvement of habitat
for the proposed alternatives is presented in figure 9-2,

57 REVISED JUNE 1991

e et = e+ i e o

e b m—



11. OPERATION, MAINTENANCE, AND REHABILITATION CONSIDERATIONS

a. Project Data Summary. This section provides an overview of the
operation, maintenance, and rehabilitation aspects of this project and
gerves as a preliminary first draft of the Operation and Maintenance
manual. Table 11-1 presents a summary of project data.

TABLE 11-1
Lake Chautaugus Project Date Surmacy
Eeature Heapyrement Unis of Hegsure
Upper Lake Perimster Levee
Length 15,400 Faet
Crown width 12 Feet
$ide slopes 431 Horizontal :Vartical
Level of protection 10 Yeur svent
Elevation 49,0 NGVD
Embankment volume 196,000 Cubic yarde
Riprep 2,400 Tons
Cross Dike
Length 4,950 Fest
Crown width 15 Fest
Side alopes
Upper lake 411 HiV
Lowsr lake é6:1 Hiv
Level of protection 10 Year event
Elevation 449.0 NGYD
Erbankment volume 121,000 Cubic yards
Permanent erosion matt 1,500 Square yards
Temporary erosion matt 6,000 square yards
Crushed stone sccess road 1,600 Tons
Modification of Radial Gate ltructurc‘ ‘
New sill elevation ) 437.% NGWD
New level of protection 10 Year event
Top of closed gate elevation 449.5 NGVD
Riprap 3,000 Tone
Hydraul fc openings through new sill
Number of stoplog openings 8 Each, 3 feat x & fout
Sill elevation of gates 433.5 NGVD
58
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Feature

Pum Station
Submersible pump
station invert
Trash racks
slide gates
Discharge pipe

Diameter

Length

Flap gate diameter
Power

Electric

Transformer

Suried primary feeder Length
Riprap

firavity Outlet for Upper Lake
slide Cate
Concrete pipe culvert
Diameter
Length
Station (nvert
Trash rack

Riprap

Stoplog Structure for Lower Lake
Hydraul{c openirg
Concrete sill elevation
Riprep

Drainage Channels for Lower Lake
Length
Invert
Bottom width
Excavetion volume

Replacement Boat Ramp
Remp width
Access roed
Parking lot

TABLE 11-1 (Cont’d)

140
429.0

20
429.0
155

7,500
429.0
50
29,500

wsa

59

Unit of Messure

41,000 gpm at 7.0 TOH
NGVD

Each, 3% bar spacing
Each, 5 feet x 5 feet

Inches, welded steel
Feet
Inches

Phase, 12,500/480 volt
KVA

Feet

Tons

Each, 5 feet x 5 faet

Inches

Feet

NGV

Each, 3% bar spacing
Tons

Feet
NGVD
Tons

Feet
NGVD
Feat
Cubic yards

Feet

Lineal feet

Nanagement vehicles
with trailers
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Eeatyre

Side Channel from Mouth to Pump Station
Length
Construction bottom elevation
Construction bottom width
ticde slopes
Excavated volume
surface ares

TABLE 11-1 (Cont’d)

Side Channel from Pump Station to River Conflusnce

Length

Conatruction bottom elevation
Conatruction bottom width
Side slopes

Excavated volume

surface urea

Side Channe! Entrance Closure Structure
Top elevation
Rock fill
Riprep
Boat access opening
Width
Water depth st flat pool

Deepwater Slough Area
Length
Construction bottom elevation
Construction bottom width
Side slopes
Excavated volume
surface ares

b, Operation.

Measyrement Unit of Measure
2,200 Feet
4£19.4 NGVD (10 feet deep)
35 Feet
231 Hiv
44,900 Cubic yards
4 Acres at flat pool
6,200 Feet
419.4 NGVD (10 feet desp)
35 Feet
2:1 Hiv
139,000 Cubfc yards
1" Acres ot flat pool
629.4 NGYD
800 Tons
5,570 Tons
15 Feet
3.5 Feet
300 Feat
413.4 NGVD (16 feet deep)
35 Feet
2:1 H:v
12,000 Cubic yards
0.7 Acres at flat pool

Table 11-2 summarizes the general operating

requirements to manage water levels in the upper and lower lakes.

Estimated annual operation costs are pressnted in table 13-2,

c. Maintenance.

The proposed features have been designed to ensure

low annual maintenance requirements with the estimated annual maintenance

costs presented In table 13-2,
during final design,
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TABLE 13-1

CHAUTAUQUA LAKE
REHABILITATION AND ENHANCEMENT EMP
IL RIVER MILE 124 - 129.5

PROJECT COST SUMMARY
DIVISION OF coST

MARCH 1991
CURRENT FULLY FUNDED
WORKING ESTIMATE ESTIMATE
ACCOUNT FEATURE {CWE) (FFE)
FEDERAL NON* FEDERAL FEDERAL NON- FEDERAL
06, FISK AND WILDLIFE FACILITIES 3,740,000 4,026,110
30. PLANNING, ENGINEERING AND DESIGN 669,000 676,309
31. CONSTRUCTION MANAGEMENT 245,000 258,990
" EEEENET
SUBTOTAL 4,654,000 0 4,961,409 0

SUMMARY OF COST APPORT IONMENT

CWE FFE
1. TOTAL COST SUMMARY
TOTAL PROJECT COSTS 4,454,000 4,961,409
NON-FEDERAL LANDS & DAMAGES 0 0
REGRARARYREER REEERECRENIEN
TOTAL PROJECT COSTS
SEE NOTE 1. 4,654,000 4,961,409
2, NON-FEDERAL COSTS
RECUIRED NON-FEDERAL CASH
CCNTRIDUTION 5 n 0
NON-FEDERAL LANDS & DAMAGES 0 0
NASRESNUNEEER BRELANERERERR
TOTAL NON-FEDERAL COST 0 0
3. FEDERAL COSY
T0.AL FEDERAL COSTS 4,654,900 4,961,409
GENERAL DESION, DEFINITE
PROJECT REPORT £541,000) (5-1,000)
EEBMEERESSARE NENEERNEEEENE
REMAINING FEDERAL COSTS 4,113,000 4,420,400

NOTES:

1. TOTAL PROJECT COST 1§ 10CX FEDERAL COST; PROJECT LANDS ARE GOVERNMENT OWNED.

2. CONSTRUCTION SCHEDULED FOR MAR 92 - SE¢ 93. FuLLY FUNDED ESTIMATE CFFE) IS BASED OK MISPOINT OF GONSTRUCTION
DATE OF DEC 92, RESULTING IN INFLATION FACTORS OF 1,0571 FOR SALARIES AND 1,0765 FOR AL. UTHEDR COSTS
PER CECW-B MEMO, 3 APR 90, SLuUBJECT: FACTORS FOR THE FY 1992 BUDGET SUBMISSION,
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TABLE 13-1 (Cont'd)

CHAUTAUQUA LAKE
REHABILITATION AND ENHANCEMENT EMP
PROJECT COST ESTIMATE
MARCH 1991 PRICE LEVEL

ACCOUNT
CoDE 1TEM QUANTITY UNIT UNIT PRICE AMOUNT CONTINGENCY CON % REASONS
06. FISH AND WILDLIFE FACILITIES

06,-.~.~ UPPER LAKE WATER CONTROL, PUMP STATION

06.0,5.8 DEWATERING 118 22000.00 22,000 5,500 25.0% 1
06.0.5.C STRUCTURAL CONCRETE 360 CY 450.00 162,000 24,300 15.0% 4,6
06.0.5.E SLIDE GATES, S'X 5/ 2 EA 12000.00 24,000 3,600 15.0% 3,6
06.0.5.E TRASH RACK ASSEMBLYS 3 EA 4300.00 12,900 1,935  15.0% 4,6
06.0,5.C DISCH PIPE 4BM STEEL 200 LF 240,00 48,000 9,600 20.0% 4,6
06.0.5.E FLAP DATE, 48" 1 EA 4000.00 4,000 600  15.0% 3,6
06.0.5.8 RIFRAP 620 TON 27.00 16,740 5,022 30.0% 2,3
06.0.5.R BURIED PRINARY FEEDER 5500 FY 11.75 64,625 9,694  15.0% 1,5
06.0.5.R TRANSFORMER 1 EA 12300.00 12,300 1,865 15.0% 6
06.0.5.R MISC, ELECTRICAL 118 7670.00 7,670 1,53 20.0% 6
06.0,5.R ELECT PLATFOKM ASSEMBLY 1 L8 15300.00 15,300 2,205 15.0% 6
06.0.5. SUBMERSIBLE PUMP & ACCS 1 LS 101000.00 101,000 20,200 20.0% 3,6
ToTAL 490,535 6,125
06.+.-.+ NORTHERN LEVEE REPAIR
06.0.1.8 STRIPPING 5800 CY 1.50 8,700 1,740 20.0% 1,5
06.0.1.8 UNSUITABLE SOIL EXCAVATION 12500 cY 2.40 30,000 4,500  15.0% 1,5
06.0.1.8 CLEARING/GRURBING 17.7 ACR 1810,00 32,037 6,407  20.0% 1,5
06.0.1.8 SEEDING 17,7 ACR 1150.00 20,155 4,07 20.0% 5.6
06.0.1.8 EMBK FILL, PLACE & SHAPE 176000 CY 3.55 624,800 124,960 26.0% 1,5
06.0.1.8 EMBK FILL, SHAPE * . 20000 CY 1.60 32,000 6,400 20.0% 1,5
06.0.1.8 RIPRAP « 26400 TON 28.00 67,200 20,160 30.0% 2,3,5
TOTAL 815,092 168,238
06.+.-.- CRCSS DIKE REPAIR
06.0.A.- MOB & DEMOB 118 1910000 19,100 1,910  10.0% 2
06.0.1.8 CMBK. FILL, PLACE AND SHAPE 121000 cY 3.40 411,400 82,280 20.0% 1,5
06.0.1.8 CLEARING AND GRUBBING 5.2 ACR 1810.00 9,412 1,882 20.0% 1,5
06.0.1.0 SEEDING 11 ACR 1150.00 12,650 2,530 20.0% 5,6
06.0.C.A  CRUSHED STONE (PERM. ACCESS RD.) 1600 TON 19.30 30,880 6,176 20.0% 2,3
06.0.1.8 FERMANENT ERCSION MATT 1500 sy 10.00 15,000 3,000 20.0% 1,6.,3
06.0.1.8 TEMP EROSION CNTRL MATT 6000 SY 1.25 7,500 1,500 20.0% 1,6,3
TotAL 505,942 99,278



ACCOUNT
CODE

06,00

06.0.1.8

TABLE 13-1 (Cont'd)
CHAUTAUQUA LAKE
REHABILITATION AND ENHANCEMENT EMP
PROJECY COST ESTIMATE
MARCH 1991 PRICE LEVEL

1TEM QUANTITY UNIT UNIT PRICE AMOUNT CONTINGENCY COM % REASONS

....... RNt PN NAN SN AA Rt RN e e s RPN SN BYS SAEL LEPAEPAENRES WUBSAIEREEAAE SmSIERESTABAAR AEEESE wENmEes

FISH TOXICANT TREATMENT

FISH TOXICANT TREATMENT, UPPER LAKE 1 LS 60000.00 60,000 12,000 20.0% 4,6

UPPER LAKE GRAVITY OUTLET

DEWATERING 1 is 17000.00 17,000 4,250 25.0% 1

STRUCTURAL CONCRETE 47 CcY 450,00 21,150 3473 15.0% 4,6

60" RCP 172 LF 240.00 41,280 6,192 15,04 1,35

TRASH RACK ASSEMBLY 1 LS 2300.00 2,300 345 15,06 4,6

SLIDE GATE ASSEMBLY 1 LS 12100,00 12,100 1,815 15.0% 3,6

RIPRAP 380 TON 27.00 10,260 3,078 30.0% 2,3
TOTAL 104,090 18,853

MODIFICATION OF EXISTING RADIAL GATE STRUCTURE

SITE PREPARATION 118 10000.00 10,000 3,000 30.0% 1,5,6
STRUCTURAL CONCRETE 110 ¢y 455,00 50,050 7,508 15,06 4,6
STOP LOG ASSEMBLY 8 LA 2000.00 16,000 3,200 20.0% 4,6
BAR GRATES P EA 1000.00 8,000 1,600 20.0% 4,6
PORT GATE POWER GENERATOR 1 EA 3000.00 3,000 600 20.0% 3,6
GEARED GATE LIFTERS 4 EA 1200.00 4,800 960  20.0% 4,6
RIPRAP © 3000 TON 27.00 81,000 24,%00 30,0% 2,3,5
TOTAL 172,850 41,168

LWR LAKE WATER CONTROL, STOP LOG STRUCTURE

DEWATER ING 1 LS 15800.00 15,800 3,950  25.0% 1,4
EXCAVATION 325 o 3.95 1,284 193 15.0% 1
STRUCTURAL BACKFILL 250 cY 17,20 4,300 1,075  25.0% 2,3,4
STRUCTURAL CONCRETE 211 ¢y 365.00 77,015 11,552 15.0% 2,3,5
STEEL POSTS W/SAFETY CHAIN 25 LF 22.00 550 110 20.0% [
STOP LOGS 310 LF 2.55 9 158  20.0% 6
RIPRAP 155  TON 27.00 4,185 1,256 30.0% 2,3
TOTAL 103,924 18,293
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TABLE 13-1 (Cont'd)

CHAUTAUQUA LAKE
REHABILITATION AND ENHANCEMENT EMP
PROJECT COST ESTIMATE
MARCH 1991 PRICE LEVEL

ACCOUNT

COOE ITEM QUANTITY UNIT UNIT PRICE AMOUNT CONTINGENCY CON X REASONS
06.0.5.8 LOWER LAKE EXCAVATION 29500 cCv 3.80 112,100 28,025 25.0% 1.5
06.-.~.- BOAT RAMP REPLACEMENT 1 LS 60500.00 60,500 15,438 25.0% 1,4,6

06.>.=.- BIDE CHANNEL EXCAVATION

06.0.A.~ MNOB AND DEMOB 118 80,200.00 80,200 8,020 10.0x 2
06.0.1.B CLEARING/GRUBBING 16.9 ACR 1,810.00 30,589 6,118 20.0% 1,5
08.0.1.8 EXPAVATION 195900 Cv 1.%0 372,210 55,832 15.0X 1,5
06.0.1.8 ROCKFILL 800 TON 29.85 23,880 5,582 15.0% 2,3,5
06.0.1.8 RIPRAP 5700 TON 13.70 192,090 28,814  15.0% 2,3,5
06.0.1.8 SEEDING 19 ACR 1,150.00 21,850 4,370 20.0% 5,6
TOTAL 720,819 106,735
SUBTOTAL, FISH AND WILDLIFE FACILITIES 3,145,852
CONTINGENCIES; AVERAGE OF 18.9% 594,148

Dé6. TOTAL, FISH AND WILDLIFE FACILITIES 3,740,000

REASONS FOR CONTINGENCIES: 1. UNKNOWN SITE CONDITIONS, 2. UNKNOWN HAUL DISTANCE, 3. UNIT PRICE UNKNOWN,
4. QUANTITY UNKNOWNS, 5, DIFFICULT SITE ACCESS, 6. UNKNOWN FINAL DESIGN

30. PLANNING, ENGINEERING AND DESIGN 649,000
DEFINITE PROJECT REPORTY 541,000
PLANS AND SPECIFICATIONS 112,000
ENGINEERING DURING CONSTRUCTION 16,000

n. CONSTRUCTION MANAGEMENT 245,000
CONTRACT ADMINISTRATION 91,000
REVIEW OF SHOP DRAWINGS 9,000
INSPECTION AND QUALITY ASSURANCE 145,000

YOTAL 4,854,000
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14, REAL ESTATE REQUIREMENTS

a. General. All project features are located on lands owned by the
Department of the Interior, USFWS.

b. Local Cooperation Agreements/Cost-Sharing. The project is pro-
posed for 100 percent Federal funding for first costs. The Lake Chautauqua
project area is part of the Chautauqua National Wildlife Refuge. The Water
Resources Develcopment Act of 1986 (Public Law 99-662) is the basis for
firet cost Federal funding and provides:

Section 906, FISH AND WILDLIFE MITIGATION.

(e) ... the first cost of such enhancement shall be a Federal cost
when -

(3) such activities are located on lands managed as a national
wildlife refuge.

¢. Construction Fasements. All project features are located on lands
owned by the Federal Government. The USFWS has provided a letter of con-
sent authorizing work on Department of Interior lands.

81




' 15. SCHEDULE FOR DESIGN AND CONSTRUGCTION

Table 15-1 presents the schedule of project completion steps.

\ TABLE 15-1
Broject Implementation Schedule
Requirement Scheduled Date
Submission of Draft DPR tn Corps of Engineers,

North Central Division for Review Aug 90
Distribution of DPR for Public and Agency Review Mar 91
Submission of Final and Public Reviewad DI'< to

North Central Division Jun 91
Receive Plans and Specifications Funds Jun 91
Construction Approval by Assistant Secretary of the Army

(Civil Works) Nov 91
Submit Final Plans and Specifications to North Central

Division fecr Review and Approval Dec 91
Obtain Approval of Plans and Specificatiuns Jan 92
Advertise Contract Jan 92
Award Contract Mar 92
Complete Construction Sep 93
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16. IMPLEMENTATION, RESPONSIBILITIES, AND VIEWS

a. Corps of Engineers. The Corps of Engineers, Rock Island District,
is responsible for project management and coordination with the USFWS, the
State of Illinols, and other affected agencies., The Rock Island District
will submit the subject detailed project report; program funds; finalize
plans and specifications; complete all NEPA requirements; advertise and
award a construction contract; and perform construction contract
supervision and administration,

b. U.S. Fish and Wildlife Service. The USFWS is the Federal sponsor
of the project and will determine that all project features are compatible
with Refuge purposes and {n compliance with the National Historic Preserva-
tion Act., The USFUS will ensure that opuration and maintenance functions,
described in table 13-2 of this report, are performed in accordance with
Section 906(e) of the 1986 Water Resources Development Act. A draft
Memorandum of Agreement between the Corps of Engineers and the USFWS is
{ncluded in appendix C, These functions will be further specified in the
Project Operation and Maintenance Mawual to be provided by the U.S. Army
Corps of Engineers prior to final acceptance of the project by the sponsor.
Authorization has been provided to the Corps of Engineers for conastruction
on USFWS-owned lande.

¢. Illinois Department of Conservation. The IDOC, the non-Federal
sponsor of the project, has provided technical and other advisory
assistance during all phases of the project and will continue to provide
assistance during project implementation. The IDOC will cooperate with
the USFWS to ensure that operation and maintenance, and any mutually
agreed-upon rehabllitation, will be accomplished in accordance with the
Water Resources Development Act of 1986.
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17. COORDINATION, PUBLIC VIEWS, AND COMMENTS

a. Coordination Meetings., Close coordination between the Corps of :
Engineers, the USFWS, and the IDOC was effected during the study period,. :
A listing of meetings follows: '

(1) November 15, 1988, On-site meeting conducted with IDOC,
USFWS, and CENCR to scope proposed projeact.

(2) November 28, 1989, Off-sitc mesting conducted with USFWS, :
IDOC, and CENCR to develop design alternatives. !

(3) December 11, 1989, On-site meeting conducted with USFWS, i
SHPO, and CENCR to discuss archeological sites known to exist on the site ,
and SHPO concerns.

(4) March 26, 1990, On-site meeting conducted with IDOC, USFWS, 5
and CENCR to discuss feasibility of alternatives.

(5) January 3, 1991, Off-site meeting conducted with IDOC,
USFWS, and CENCR to coordinate design changes and confirm management plan.

(6) April 15, 1991, A public information meeting was jointly
conducted by the USFWS, CENCR, aud IDOC,

b. Environmental Review Process. This project meets the requirements

of the National Environmental Policy Act as evidenced by the attached
Environmental Assessment and Finding of No Significant Impact,
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18. CONCLUSIUNS

Lake Chautauqua has experienced deterloration of its habitat value as a
result of sedimentation and inability to manage water levels. Waterfowl
usage of this area has declined. Fisheries have been severely impacted by
reduced water quality, depths, and lack of preferred habitats. The lake's
\ wetland communities have lost prime habitat as a result of sedimentation.
The broad expanse of the lake, in combination with the extremely soft
sediments which make up the lake bed, promote wind fetch and rough fish
generated turbidity, thereby inhibiting photosynthetic activity and lake
bed consolidation. This, combined with the inability to dewater the lakes
efficiently, precludes aquatic vegetation rooting, growth, and survival.

The proposed construction features meet the project objectives of increas-
ing submergent and emergent vegetation in the upper and lower lakes and
creating flowing side channel and deapwater slough habitat. By reestab-
lishing Liverpool side channel flow and improving water control capability
for both the upper and lower lakes of Lake Chautaucqua, the project area and
its environments should realize improved fisheries and expanded waterfowl
usage throughout the 50-year project life expectancy.

Complete implementation of these project features will result in the
foilowing habitat outputs: increased submergent vegetation in the upper
lake needed by waterfowl (primarily divers) and fish; increased moist soil
plants in the lower lake for dabbling ducks and other wetland birds; off-
channel deep water for wintering fish; flowing side channel habitat; and
stable levels to benefit freghwater fishery resources.
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19. RECOMMENDATIONS

1 have weighed the accomplishments to be obtained from this habitat
rehabilitation and enhancement project against its cost and have con-
sidered the alternatives, impacts, and scope of the proposed project.
In my judgment, this project, as proposed, justifies expenditures of
Federal funds. I recommend that the Secretary of the Army for Civil
Works approve construction to include: raising approximately 3.8 miles
of existing levee and cross dike; construction of a pump station,

2 gravity outlet structures, and requisite drainage channels; and

side channel excavation,

The estimated construction cost of this project is $4,113,000. Total
project cost estimate, including general design, is $4,654,000. All
project costs are to be 100 percent Federal costs.

At this time, I further recommend that funds in the amount of $112,000
be allocated for the preparation of plans and specifications,

ohn R, Brown
Colonel, U,S, Army
District Engineer
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FINDING OF NO SIGNIFICANT IMPACT
FOR
LAKE CHAUTAUQUA NATIONAL WILDLIFE REFUGE
REHABILITATION AND ENHANCEMENT

Having reviewed the information contained in this Environmental
Agsessment, I find that the proposed project will have no significant
adverse impacts on the environment. This action is not a major Federal
action, and therefore preparation of an Environmental Impact Statement
(EIS) im not required. This decision may be reevaluated if developments
warrant it,

Factors that were considered in making the determination that an EIS is
not required were:

a&. Implementation of the selected plan will benefit nationally
significant waterfowl and wetland resources,

b. The proposed action is complementary to the Lake Chautauqua
National Refuge goals and objectives,

¢. There were no significant adverse comments received on the
project from public review,

d. Adverse effects on fish and wildlife resources from construction
are temporary.

(BTaue (2T obn R. Brown
Date Colonel, U.,S, Army

District Engineer
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UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
DEFINITE PROJECT REPORT
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-7F)

LAKE CHAUTAUQUA REHABILITATION AND ENHANCEMENT
LA GRANGE POOL, ILLINOIS WATERWAY, RIVER MILES 124-128
MASON COUNTY, ILLINOIS

APPENDIX A
CORRESPONDENCE

JABLE OF CONTENTS
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Letter from Refuge Manager, Chautauqua National Wildlife
Refuge, dated September 12, 1990

Latter from Illinois Historic Preservation Agency, Deputy State
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Letter from U.S. Department of the Interinr, Fish and Wildlife
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Letter from Illinois Environmental Protection Agency, dated
December 13, 1990

Lake Chautauqua Compatibility Determination, dated January 11, 1991

U.S. Fish and Wildlife Service Coordination Act Report, dated
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N
lllm()ls' Historic
*==== Preservation Agency
I' Old State € mnol Spnnglldd I'hmm 62701 (217) 782436

Suite 4 9()() State nf HHinais Center 100 \\ R.lndolph Chicago, 11. 60601 (312) 814-1409

217/785 4997

MASON COUNTY IHPA LOG #910104255TRW (89103001)
Lake Chautauqua Habitat Corps of Engineers-Rock Island
Rehabilitation and Enhancement Project Acres: 32.0 Sites: O

Alternative levee rehahilitation and boat ramp
March 20, 1991

Mr. Matthias A, Kerschbaum

Unfted States Department of the Interior
Fish and Wildlife Service

Federal Building, Fort Snelling

Twin Cities, Minnesota 55111

Dear Sir:

Thank you for submitting the results of the archaeological, reconnaissance. Our comments

are required by Section 106 of the National Histor1c Preservation Act of 1966, as

;mendeg1 and 1ts implementing regulations, 36 CFR'800: ‘“Protection of Historic
roperties”. ‘

Our staff has reviewed the archaeological Phase I reconnaissance report performed for
the project referenced above.

The Phase I survey and assessment of the archaeological resources appear.to be
adequate. Accordingly, we have determined, based upnn this regort, "that no significant
historic, architectural, and archaeologica1 resources are located in the project area.

Please retain this letter in your files as evidence of compliance with Section 106 of
the National Historic Preservation Act of 1966, as amended.

S%WLM

)»

Theodore W. Hild

Deputy State Historic
Preservation Officer

TWH:TRW:bb1017A/74
cc: CoE~RI
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State of Illinois

+Uly) DEPARTMENT OF AGRICULTURE

A /’ Division of Natural Resources
: State Fairgrounds, P.O. Box 19281, Springfield, 11. 62794-9281, 217;782-6297

Bureau of Farmland Protection Bureau of Seil Conservation

April 16, 1991

Colonel John R. Brown, District Engineer
U.S. Army Engineer District, Rock Island
ATTN: Planning Division

Clock Tower Building - P.O. Box 2004
Rock Island, lllinols 61204-2004

Re: Upper Mississippi River System
Environmental Management Program

Definite Project Report
with Integrated Environmental Assessment (R-7PR)

Lake Chautauqua Rehabilitation and Enhancement
LaGrange Pool, lllinols Waterway, River Miles 124-128
Mason County, lllinois

Dear Colonel Brown:

The lllinois Dapartment of Agricultuie has reviewed the Lake Chautauqua Rehabllitation and
Enhancement Assessment for its potential impact to agricultural land and submits the
following comments.

The boundarles of the project area are approximately the same as those of the refuge. The
proposed project includes raising approximately 3.8 miles of existing levee and cross dike to
a 10-year level of protection; modifying an existing radial gate structure; providing & pump
station with 41,000 gpm capacity; providing gated gravity outlets for the upper and lower
lakes; providing drainage channels to the pump station and gravity outlets; providing a boat
ramp for upper lake management purposes; excavating a selected reach of side channel; and
constructing a side channel entrance closure structure.

All project features are located on lands owned by the Department of the Interior, USFWS,

Because the project will utilize government property and prima farmiand will nct be atfected,
the lllinois Department of Agriculture does not object to its implementation.

Sincerely,

Teresa J. Savko
Bureau of Farmland Protection

TJS:mdg



ﬁ'iﬂiaaéigggg

gaiﬂﬂg!ﬂﬁi'ggu&
v AQ aney Iamol OB Xadin US COUT DCEATD ¥ TUN Seai S0ANTIRG EUOT ITTE-§

» iq pewIny *7 WY SGL “SIT AN 1 ST JMATT UG Teary STOUTTLY |
), ot WEED PATEA BE TT] TIEIRoTT) aI% 0oL ¢ 5T mireaatD T

ap [UPROART; BF YR IOT JETee RT3 SXpel o) 57 3w an jo

1A Jaudng TR(OMd FITTLIA] W PEOTAAS Iy . “30¥ ITY 1591 3@
30 60€ WITIwS AW IY ATTI0S TABMOIIAR WO =R R owpEcoe ]



~Ses21 W[ e PTIOA WD YTIPTIA P Wroeds STyEdn
"R 03 syoeduty 303 TerIueled eq) puw LIFTIASTITAROTQ SUTUISIND uodn woudey aupCRGEp O3 PGSO 29 PTOE SAEENOYQ R HTTIO0IIS00
pourozred sy Bupysey [MWOIIppe ‘PERO} ¥ WIIWEEIWIO JO ey Xg a0 peaRTC TEI-$ ST ¥ JI ey
souepras JI w3l pefozd sy opRIt »q 03 [FASEnTIam TP o aTwse o Apiwdax] Jo pesodsTp an OQ peou TTia Axp
qEnosesl sIw WIigA waevjssered Jo Ljeyrsa ¥ serzjacend eIz UOTIRO0T IMROUR 30 MaS] M 0F PEPED IPTF IO SRMTST FMIISO T} pasn
YOIYA PECSITIuINe Useq SBY [oooexd fupjssy w ‘s3oefoxd Iaum G 30U GTORS AM “SENUTMIRCO UTEEO0 SUEMITNR wp 3] - PeIeIer N
pamadaxd jo sioedey Lprend Ieyea e aywmiwAR O3 IMDIC X ¥ =y Twrrayex peigRl) N TM[R AMSTZ O} pUISEy 3 PGS ST
g ~aredp XoTpes TE] T3 0 Jany Kos woTnTod
~paymloyyoe waybex 2xpo por s P ‘wor T 3ad aed 1 30 SwEeoLs O S CS1ouTIl]
nD @wn uj s oo S§ 83I8q] ‘tolltod abajel peeasY syl Jo ‘RS JO (AR08 AT STAGTII ) TN UOUS aar] SISl -PURITERIUCO
IN0  “waly YHaoIS STeH Y3 U spooapIwyg 03 HulIiinooo s3owedsy aq e SEEwIpes S Px ‘symmtpes dn PAIITIS 03 g ATPIGIT PasEeIw
3C IDURGD [VETIIR ¥ ST ST 19 saowdar Q. Texmyen Avwaxiean oy ITeeAl TTIM SUfpRIp QL “peEISee 3 PLOOGE PR Sk
3 UT oy g, 9G3 ISpun peSSnOSID SY Ayrpanh Zagen eryEaad Jo FTA00 B AR AR TIMATH TEDSOR IR AN o3
TaIR paeAS] Sl SPISINO DUV UIRITA | S P IPEMGTIICO AL JO WINPOIWT pu ATPIED Spml PIRogs WIIe acan
10] PRIPISUCD GIeq sawy suthex Iegwa TEI0T U3 03 soedsr -f PO TOTCEERGpES Dasaaag  -3oe{oad wp maIgy 3 ey pyuoge Lrreb mnem
sSpurt sbn;a1 uo sbeelse puRy 3 o3 uwab ME el
A13saao, ¥ ue seyq - FIsbripe sw ¥ G Uy PRSSTOSTP U pesssese ] Prrogs i) sl oe{oad e Aq peiedcy
At1wors1oeds Jou GHUOITY  ~ESOT WY FIEIJ0 SYIJEUM JNIIqEQ LTrarnp 3 SOOCIR] PTEgIod JO SKDR +008 AR WD O] AP Uk Ry
TIenbe pUR PURIISA W] PAWEIIU} Iea QL PpuwIsI Toodzsar: Aem syaa zagmm 2 SPaL a1 urapdgooTy
U0 PalesTd SeIOT T oq3 307 wotzebRik J1Toeds Ou ST Iyl pegsax) an 0 ool en aomeany (A SANCEOIS TOIEED =20
qbooTs a3 SpIsIL0 W01} soliog baypisodeuei) A3 peploaw 8q ITIA T EOpeS B -SaIm mp, ) Ao L - RN aDe ap
waxm YHnO Tos 93 U] IS0 PURTWOIIOY ewasi—sad ‘sIqERIEs
aiom 03 t o id § Bu woxy wnazb 3 1in 3deg 3owfold WUTIEG TR MR ST PR s ‘owid Wbl v -
3 pejuaasid savy ATTeezou pInoa sisek jwed Uy seeas] W Jo U peUTIIN0 3q PN WwNamndrs sy  SPUETIN PAICISAT Apmom w0 J0 Teata
wusjuyew Jedoxg Jumege L[TeN1IyA I8 ywo UTd se gons sejoeds —~Ine x3)-Goo7 amsus dieg o Amesaces 5T OfRX STUL 0] IWAD O pEITAD
Npoxd-1seE STQENIEA “JSA0O SeI} JO J0§ VY] BI0OW I0J JUNOOOR SpuRiFas 30 T:€ 30 OMI TEUTE ¥ W MEP 3q WwheaRdwo Jwn 57 Wb
Eivﬂl qee uselh ‘erden ISATTe ‘POOAIOIIO) “¥,006T Apiwe ORI poTEDog X Sumpnb 30 PRIDIEs aq pInogs ser3nenodio
5 Elﬂ-!n!uﬂ.ﬂul!l&gl!.au? s d cAn pow “‘pepmifep sSiAIRpO 10 pEENG tReq Sy JRQ ANgas ap o swae
pucOes llthll.a 0 IIY -sseas] SbnJaI M3 Jo SAOIE SPIS o wrbne Aomaades 105 Spagaakc «f e arag  -acepd wy 3%iod
giﬂuu.&uagggu-a ‘punTsy oodieary wo O P 000 [T Mg AT JO USRS TR SR IR
Poeday sal1ow 3 303 3daoxz -efoid sqy Lq pejoeds} eq 30U ST V3 WL -MUIIIEA (WG] pooede] A g wTebryTE Axnemodeco
puRipooa Jo sexow 3-gy Armisspxozdde Jwy Se3wOIPUl ¥3Q 9GI RpTemo 3 Qe aes nol ‘efox] mp @ IE WIFRLG R W A ATdsag
TURVIEN GIISE 10 ENIWIIR -t
wt Tt d =p Aq
“pedoTeasp weeq QRICART JISOW M pToOn . =g =P sty Butag
Y STepON TenpTATpUY q ¥ "3 GI3Fa siEeq DGR PEONEICD 3) PIIOGS AE0e oL ~AEOS A3 0QUT PRI 3 OSTE PTOOTS
wnbd U BO PEINCTEAD O IO PINCO ISEINIST JO sejorada [aIeawy saads aser o8 ‘sereds ey L2 3p Sorpapoy seroedy pawpdn Jo kgatrea
PeLETT ST JVER Uy SIQu]jmam ST ¥ o "y » 307 ad spowyias ToRds Ys13 pow o3 O3
“uOTIIPPe Ul " (UoIey PeYOeq-Teeld eyl 103 3 setoede 6 saddy uoTIETES eI  “JMMeal 03 PEIOR Aw WGTIP(IA W OS1J J0F Satjausg ~
Y3 pue TR “2e1qren AImzouoqiedd ‘stazed uIeg)iod ‘isameq [roemrITem W ‘e PR oy A[eryie aom ;M (3 sampaoaly .
:.3&“: b eqL ¥ ION BIeA Seloeds Ieo 3wy Wy I FTIPTIA AR LS "5°0 #D SR &) PTen WTIWOTFTRED
2esanoy ‘UNem JoU Seop STUL -wWOfIRTIePiEoD Kivapid pesjecex Wt Jo sTsATRE Jo pousm {nvm) apTTo (EsTEXKY WATQUH TINESTH G
sa13ads ssaqy “AI(esmise ‘oe ‘[aciisiea Liojeabie jo jJusae o3 furpaooy  -3e{ax] s 1 WEAETIPE AXrERRGED UDTICE M S0P Y3 AL
ousyus w3 {asy Aq pelspuws oaTw w] ¥OTYM) sbnjay snbawynwep jo
1*06 Kxwmy agy -IeEw aq pINOA ssatIde{qo poe sTwob 3nefoad eqy “UOTIRARSD TMREND XIS I3 I0F &vuﬂﬁgs_
~0q 33W2>Ipu} I9Aq [TIA INTAW Ieyl U] ssbuvud ssnydeq peloaies FF1IaA00 & PINOR STOOADIN] RNTEDI0G JO SADE O [ROTITPPY Y “3a2T 33
s19n seloeds essql -sbojey wrdawinegy sYw1 sy3 Ul Iueessd fuoTe pari=seib O3 SPOORAINY ARTECING J& S [T W00 PITOR SMCTIRITIY
safsads Jo sbueI [TNF #q3 Jussazdsl J0u OPp PajOelss ssideds ORI I IGS, !giuﬂqﬂuihﬂig!nauu_
ucyINniEAP eq3 ‘AIpe3TY - Livssacu 9q pInous worawbiate SRIDR DILL AN FPOOPIW; PUrPCGI0] JO SAL 76 AIF ALAD JWD SLEIS V3 A
Iusmssnidat pe3dtpexd STNI UO pesmy - (¥ITun JwIrqgeq Jo ureds
) 2, wefaid Tesd g eqy Ieas LJTrend Jwyjqeqy jo uyed Jea
R23WOTPpUl PefoId Sy IOJ UOIIWNTRAS INITARY ITEISAO SUL T

:osuodsaa | sidaurfuy jo sdio)




JTIPTIA TR2OT @3 313

L ® I3 sSTelw leq0 pus

SIVARY nbcoﬂvlulal A Juwyd H—h&ulullu. Iqyssod sxegm

«u!—!iaﬁaﬂgﬁugs ‘sousy :3oefand egy
30 JNSAX ¥ sw LITATIDE TRIN[DOT 6w U] sbuegd o oq TIJA BI9qQL

:asuodsaa

-o1q1 5y heu
pazapisucd axw (BuyIwoq AJITATION TRUCIIFRIZAL DeSEEISU]
moxz A3FTend Jewa 03 Asry Luw o3
‘=239 ‘SeTITTII0e) wuriem fuR JonIisucs 03 suwld ox sam mimey
‘mbnja1 IJTIPTIA TVOOTING ® ST SIY SOUFS ‘Isasnoq Ieeacday
waInosex Axeqeys eyy Jo L31Tveh wqy sw esserxoxy gegoxd
TTIA sxel aeddn & JO sen TWWOTIWeIOey -~3x0del Ulwe eqy JO
uaryenieag Lyrrend xeyes (1) (qQ) 909 43 UF peSSAOSIP BI® INS00

o3 P axe Jegy ¥ Xyrrend seqea Lispuooes Auy -
~suoy Buyr e

1IPus ATquuosTIel ® 03 PRATEIL PUT WINF-IIONS &G TITA syowds: - .-
3ITYI ‘Isasaoy ‘ATeXIT ST IT “WOITA 9.Iedest puw 3§ [oodies-
‘SyW] JSmOY SN[} N} PITPUEIS WIUCEER [IZFUOT-UD SGF $IWTCG-
L1geqoad pInoa PR SUOSTIRIITIOUOD PEITTYXe GoTua usbazita
VJUCTRR SeA STYI O3 DOFIM oz as L3TTend zejem wmy
1eiauas sToUFT(I ®NO SUOTINTOTA PeINIosT AToo peonpoxd Isey
TIINTS Y ‘SITTUTERIUCD (RIBASS JO SUCTIRIAUIODOD STAEION
PATRIUCD Pue [RTIJeE peujeab-sulz Lisa Jo pascdmos wy Jaamjpee
73 [Ty Jwgy P ¥ I8 ST JO sI[nsE: el
“3xodag 309{01g #TUIISC R Jo © xTpuaddy (e jugoe)
U punoy aq U SI(NERY &} JO VOTIRIudsaid Jeinqw; ® puw
‘paziieue aXea GOTRA sIsjswsied o) Jo ISTL »dTdeoD v ‘pezyTIa
s7020301d 389l eq3 Jo wolidiiosep ¥  -aldass Jusarpes gowe
=033 pazdATeus puw paiwdanxd aras ssrdaws sivfraInte ‘OOTITPPe® ul
"siajasevied TEOTWMYD puR TEOTsAud Jo Iequnu w 103 ATTWnpiatpul
pazijauw sea sidews Gou3z -ISTdNES 103 YIUT-9C ¥ WITA uexsd
219n we1daes 0661 “‘of Azwnaqes wo (yoi7a miedey uf oy puw
42310 1ood1aAYTT uy oa3 ‘enbmwyneg) SX¥] Iaao] u] oal ‘enbawynmy)
Sxey 3addn oal} e3rs Ioe{oid eql Jo sajivyusserdal suoy)
-u301 g v pamiolred wes Sajysel A37ywnd ALED

,s192utduyg jo sdio)

e -
IR AT SIROED [EUCTHEEERAINIe &y M peptacad 310e{oad an Jaodine
ap  -semmaa srITe Jo whapesfep a RIa ama Jifxrseerut bunareg ame
wonn seeeert eLIread aprouy PIOD WIMaias NS aacal/ayTp e SpwisT Q
ap w a3 Jo By =g Foy fusau papteoad Aq
[AOJIRgR JTRRG IRWG WD gL D) TFY 3O XTI ATIGSTS
Hlahiuﬂﬂui-iﬁai%uﬂibﬂﬁlunn@\
“3o0{043 SERCUREE I UOTITTIgRER b
W] A3 X peeSETEID & PIOCGE SITIATIOw asap Jo A oy teryanod
L WG R spoTIsed 2 pos S Jo JJound Jo 3oedey Agrmed
e w secd ley JTasiow TREQIIOLIES PSRRIl  -ENT MO ORI SUOGIRIOZDERY
P =mera apn pae “ATpieam pesar; Oy JpEaT A IRedoTaMep SULTae [w M
Supeoq s o} g Tl seIAr RgoTiie pesAIOT 07 Tersuecod .
PR 3en ORI TRESAITIY JGTRT soouday sl L o e
= o spwiay Iy pwb eome IINpROOes SEOSTP AN RG0SR [FTIOUS wN«r
TAFIASI
g ok w0 03 STEITEAR T 3G PTIOUS 3593 SdEES aD IO STSRT AL~
mabon T FTumey E— T
uogTe)y Spoehag Tl E il
apmplmag TOOL ATTR TS~
- TR
oTgedeg- Among
L 2 o it alit}
VERPTI0- -
a0- TTEGTT
- TERD-
oo o SRS .
Y b FETRED f
- - amrnsiayg u@ard
W wRg- Prang SEAD TOTERD
2 et SP1i05 IrTIRIOA .
SROGIROCRRE P} IORD SPTIoS el G

ISHAGTIREO TROTTI03 A I0; SISATRR furonlspn I(dee S e nTe dmy
03 =030q Wl I!qdnlnunﬂuuvuﬂaﬁngcvunv? AR~ 23X FRoF
?Eggrgsggsgglgﬂ.rf
30 ¥oed I3 UT [TISVE WRIRIAP o3 Tdap 10eload mOTeg e et PRI

PInp Yydep axwp TS Anbparp e dr e 2 PTIOES S ides ,:QDNANJ:

TUDTIRITEP XD [EOTERD I0] PISI) X PINOUS JbpRp o o) ace 30 SnETiae)

A-33




GRS Meind] [WISRALGTTANG
SATID BTy ‘uoeger swog |
s ——
- .‘,..\m.“..mlﬁ.v\
‘mamod Aparxs
—9HE ZiT 2@ JJWIS AR JO wrsIenuy O[TW 3TWaT asPoid ﬂrg R
g«!nmlu aorysad 1w asy ned J1 -elcld JUEEOUeEg PO uoTaEnT A-.n.,.
enbHTED ST A W07 (YE) URESSTETY (KRR ihmmna.lmmg
T Q«l&uynﬁuuﬁatﬂ.—ﬂﬁ?uésrb?g? ATy A wmay

-r-

A-34




illinois Department of Conservation
lite and land together

LINCOLN TOWER PLAZA ¢ 524 SOUTH SECOND STREET « SPRINGFIELD 62701-1767
CHICAGO OFFICE * ROOM 4-300 « 100 WEST RANDOLPH 80801

BRENT MANNING, DIRECTOR

May 13, 1981

Mr. James H. Blanchar, P.E.

Chief, Operctions Division

Department of the Army

Rock Island District, Corps of Engineers
Clock Tower Building, P.O. Box 2004
Rock Island, lllinois 61204-2004

Dear Mr. Blanchar:

The Department of Conservation has reviewed the project(s) listed below and has no
objections to permit issuance:

Application_No. Applicant
209142 J.S. Army Corps of Engineers
Sincerely,

—~

KA S S
YA
Raobert W. Schanzle
Permit Program Manager
Division of Planning

RWS:si
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OFFICE OF THE SECRETARY r——
OFFICE OF ENVIRONMENTAL AFFAIRS -
230 S, DEARBORN, SUTITE 3422
CHICAGO, ILLINOIS 60604

ER 91/361 May 22, 1991

Colonel John R. Brown
District Engineer
U.8, Army Engineer District
Rock Island
Clock Tower Building
P.0. Box 2004
Rock Island, Illinois 61204-2004

Dear Colonel Brown:
The Department of the Interior (Department) has reviewed the Definite Project
Report with Integrated Environmental Assessment for Lake Chautauqua, Illinois,
Habitat Rehabilitation and Enhancement Project. The Department has no
objections to the proposed project.
We appreciate the opportunity to provide comments.

Sincerely,

Bl o U

Sheila Minor Huff

Regional Environmental Officer

A-36
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@ Hlinois Fovironmental Protection Ageney PO Bov 19276, Sprinpticld, 11 027940070

LS. Army Corps of Engintors (Masen oouini,,
Lake Jnaviduged HREP (IYiingis #iver)
Log £ 0 ~ Bud-90 v~ [Cok Appl. 202141 &,

Juse 12, 1991

Mr, James H. Blanchar, P.E.
Chief, Cperations Division
Rock Isiandg Oistrict

Lorps of Laglineers

Clock Tower 3ullding

Roex detant, iifrois CidG

vear Mr, Elénchar:

Tnls Agency recelved 3 request on September <, (830, truw the 8,5, Army
Lorps of Enginecrs, Rock Island District requesting aecessary comsents for
covirommental corsiderdtion concerning the Lake Chautauqua Habitat
Rehabilitetien and Enhoncoment Project (KKEP). The proposed project wii!l
COrSisT ¢f refsing the extsting periteter (ovoe any Crpss dive, &dding now
gretrage vhantels vn the south leky, modtfigaviens anc &usitions to Lhe
woler dever conlind sLiugtures, CONSTruLtion Gl @ RPy AL ranp, 8N
excavaticn of tne Liverpool sice chaanrel,  Tae profect 1y judatad ot
spproximate lilinuis River Miles 124 to 128, Sections €-lo, T22k, NEWN in
itaspn Lounty, Driwvncis., We offer tre Juilow ny qummnis,

L3kl ¢ the intorwation taciucey (7 s sbawattlat, 11 58 vur cayinesrifnyg
gHtgal Ll (e propused projecty My ul oOtpitlol wilivul causing weler
soviuvion gu vedinen In the THiineis Ruvlvgnmenta Peotect un ACt,
provided the projoct 18 carefully plgnany and supw visey,

Tnese covamrnls ara Girected av Lhe effect on water quajity ur the
construction procevures Yavelved in the sbove describec project anc is not
ap dpproval of any dischargs resviting fros the completes facility, mor an
gpprove! of the cesign of the taciitty. These commenls ca not supplant
any perdt resporsiniituies of tie pppifcent Sowerty Wnts Agelcy.

Trvg agency Serocy fssuey certrirceston wnacr deciiun AU of the Jlean
pobt AL oPL Lo subdeet v B AR beest'S Ll orancy it toe

VRLIWE CeRLiLteny;

. f - e, ey
Lo e rtent wnde b Gl Lat s
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Mlinois Environmental Protection Ageney - PoO Boy 192700 Spomgticld, 1T o2 To4.a07
3 ) Pring

Ll

a.  vinlatien oF APpliChuir WALE! Wuuo it nhaf.oiuh ol el driiniis
Poitwtien Control Beare, Title Jh, Sunitis Lo eaier Poplatiowr
fules ani flegulations;

b, water pdilution as deffned ans prohibitec by the Ilitnois
Environmental Protection Act. and

¢. interference with water use practice: neur public recrsation
areas or water supply intales.

The applicent shall provide adequate pianning and supervision vuriag
the project construction period for tmpledenting construction methods,
procesces and cleanwp procedures recessary to prevent weter polluticn
ana control eresien,

Aoy spull muterial excavelsd, wredged or olnecwive prowucey must nut
ve rlLrRet to Loe welerwdy but wust be deposiiel 10 o selr-~cuntaiked
area in compiiance with &ii State stdtutes, reguicticns ene permis
requiresents with no Jdigcherge to tie weters ¢f tne Stale unless &
permit Pas been jssued dy this Agency. Any back fiiilng must de ¢one
vith clean matorfal &ad piaced ia & meanar to prevent violation af
spplicacie water quality stendards,

ALY araes atfecied by ColSTruCtion BHaty Dé 1uichan iy SLEUEO 3% 00N
after conslructian e possidin,  Int appitiert snel viuertare
NECESSAU, POLSWI 66 AL PRUCEOUTES $0 PBUCLCE £rosien cutinyg
constructicn, lnterim mpeasures i prevest ercsion uuring construction
shiat s oo L2uadl alin May oBCHuue LW0g Insteliolion o1 stasto sivow usies,
seclin Loy een vesine @ny Lumperary BoiCntig. AL cunstructioh witidn
THY walnPhey 30651 ef COAGLCRIEL CUuriny ZOrd ¢F iae Tiuw CORuitions,

T Ao tCant Sedil Yeplenent erpsicn Cenliy FLatuvier CORsl1uient 4l th
tic "Stoncarcs end Specitications for Suit Kresiol dnc Sediment
Sontrol® (LEPA/RPC/RTACTZ],

Tne epplicanrt siai]l contetn credge speil (enperstad ny the excavation

of tue Liverpeu!l Biten any tie new cut frow tse vitca to the flitnois
River, A conteinment pian Tor 1oese arces s~81 6o seonrtlod o the

iVitacys Eavircmmentay Protection Agency fur riviau and approval,

Vs e bl icaiioi stusaet pUEELTIVY bt L2 Lepretent of Qe &fay,
SRS M Yretiniagrn, Vheddes INe gLave germoiiiis AP barakgh ©o2s
T LTS T O LY AR A I e L L Y PRI R I G SOR T S S« T YR £

pL. ;u'“‘l‘.
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@ Minois Fovironmental Protection Agen®y = PO Bow 19000 Spomngfield, 162701 00

il

Tite Cordivicetyui wOah el ¢Uant duepnd by (77 ahy Ohdwiteine it agh oo
founc Aecossery Sy Lhis Apency W8 ment s rospinn il Teie s L prevention,

k adatoment, dhiv LGHLIOE GF adtur pRitulit,

Very traly yoursy’

Thowas &. MeSeigyin, PLE,
Manager, Pormit Section
dvision of Water Poltlution Lontrgi

Teh:SCH et/ 1713g, 73-74

ce: IEPA, DWFC, Recursds uvhv
LePC, Fleld Upnrations Sevtion, Feglon o
IBOT, Livisten of Weter Rescarces, Spiingficis
 USEPA, Hegiun ¥
N .S, Argy Covps of Engimeers, Fock isiatu DTstrich
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DEPARTMENT OF THE ARMY
ROCK ISLAND DISTRICT, CORPS OF ENGINEERS
& CLOCK TOWER BUILDING~P.0. BOX 2004
y ROCK ISLAND, ILLINOIS 61204-2004

~ N TLICR 1
ATTENTION OF

CENCR-PD-E

UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
DEFINITE PROJECT REPORT
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-7F)

LAKE CHAUTAUQUA REHABILITATION AND ENHANCEMENT
LA GRANGE POOL, ILLINOIS WATERWAY, RIVER MILES 124-128
MASON COUNTY, ILLINOIS

APPENDIX B

CLEAN WATER ACT
SECTION 404(b)(1l) EVALUATION

JUNE 1991
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LA GRANGE POOL, ILLINOIS WATERWAY, RIVER MILES 124-128
MASON COUNTY, ILLINOIS

APPENDIX B
CLEAN WATER ACT
SECTION 404(b)(1) EVALUATION

SECTION 1 - PROJECT DESCRIPTION

LOCATION

Lake Chautauqua is a 4,500-acre National Wildlife Refuge located between
Illinois River Miles (RM) 124 and 128 in Mason County, Illinois. The
refuge ls managed by the U.S. Fish and Wildlife Service (USFWS).

GENERAL DESCRIPTION

Lake Chautauqua is managed primarily for nesting and migratory waterfowl.
Water levels are artificially managed on approximately 3,400 acres of lake
to provide optimum habitat for migratory waterfowl. This management goal
has become increasingly difficult to realize for the past several years
because of flooding from the Illinois River and an inability to properly
maintain optimum water levels in the lake, Poor water level manageument
capability allows floodwaters to eliminats desirable aquatic plants used
by waterfowl. Sediments carried along with the floodwaters from the
Illinois River have transformed to lake bottom into a fluffy, colloidal
substrate which discourages rooted aquatic plants, Wind-generated waves
also resuspend sediments and elavate turbidity levels and decrease light
penetration.

Physical limitations, as well, limit the refuge’s water control capability.
There are no pumping facilities to accomplish lake drawdown or to maintain
desired lake lovels. Lake Chautauqua is divided into an upper lake and a
lower lake by a cross dike constructed in 1969. That croas dike was
breached by high water shortly afterward which prevented independent
management of each lake. High water levels outside the refuge levee
frequently prohibit water level management. S1l11 elevations of the
exlsting water control structures also are 2 feet above the lake bottom,
which reduces the amount of refuge acrpoage that can be dewatered.
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A secondary objective of the refuge is to increuase the amount of deep
water and side channel habitat for fish on refuge lands. Sedimentation
has resulted in a loss of more than 10 feet of depth in the Liverpocl side
channel, At a flat pool (LaGrange Pool) of 429.0 feet National Geodetic
Vertical Datum (NGVD), there is less than 6 inches of water or less in the
channel.

The proposed project will reverse the adverse effects of sedimentation

by providing improved water level control in both the upper and lower
lakes and greater water depth in Liverpool Channel. This will be accom-
plished by: (1) repairing the cross dike; (2) railsing the northern
perimeter levee tn a 10-year level of protection and constructing a pump
station and drainage channels that can control water levels in elther lake;
(3) constructing a new water control structure in the lower lake with a
511l elevation of 429,0 NGVD; end (4) wechanically excavating Liverpool
Channel.

The cross dike will be constructed first using mechanical equipment.
Borrow material will originate from the new pump station access channel
immediately adjacent to the levee., Following repalr of the cross dike

and construction of the pump station, the upper lake will be dewatered to
allow for construction of the drainage channel. Excavated material will
be alternately sidecast along the channel to form 6.1 acres of barrier
islands. Drainage channels in the lower lake probably will be constructed
by mechanical excavation. Excavated material again will be sidecast along
the channel, but will not be emergent at most water levels. Approximately
8,400 feet of Liverpool Channel and Liverpool Island will be excavated down
to elevation 419.4 NGVD (30-foot bottom width) to provide imptoved fishery
habitat, Material will be placed on the refuge levee and adjacent bottom-
land hardwoods.

AUTHORITY AND PURPOSE

Authorivy for this project is contained in Section 1103 of the Water
Resources Development Act of 1986 (Public Law 99-662), The purpose of
Section 1103 is “to ensure the coordinated development and enhancement
of the Upper Mississippl River (UMR)."

GENERAL DESCRIPTION OF THE DREDGED AND FILL MATERIAL

General Characteristics of Material - Grain size analysis was conducted
by the Geotechnical Branch, U.S. Army Corps of Engineers. Bulk sediment

samples were taken from seven locations within the project area. Sediments
wvere all extremely fine grained. Seven out of eight samples had greater
than 95 percent of all material passing a No, 230 sieve (less than 0.062
um). The remaining sample passed 86 percent through a No, 230 sieve.
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RETERMINATION OF CUMVLATIVE EFFECTS ON THE AQUATIC ECOSYSTEM
Any impacts from the proposed discharge will be temporary.

DETERMINATION OF SECONDARY EFFECTS.ON THE AQUATIC ECOSYSTEM

No adverse secondary effects from the fill are anticipated.

B-11
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SECTION 3 - FINDINGS OF COMPLIANCE FOR IAKE CHAUTAUQUA NATIONAL
WILDLIFE REFUGE HABITAT REHABILITATION AND ENHANGEMENT PROJECT

1. No adaptations of the guidelines were made in this evaluation.

2. Alternative locations for the proposed project are not possible

since the goal was to improve wetlands specific to Lake Chautauqua Refuge.
Alternative non-wetland locations for placement of £ill such as the refuge
levee and cross dike were utilized to the maximum extent possible, Mate-
rial generated from excavation of the drainage ditches could not be
practicably transported to upland sites.

3., State standards for turbidity and ammonia may be temporarily exceeded
within the lake during construction. Only the portion of the project
occurring outside the levee (i.e., Liverpool Ditch) has the potential

to affect the main channel of the Illinois River.

4, The project will not affect Federal or State-listed endangered species.

5. The project is located on the Lake Chautauqua Federal Wildlife Refuge
and is in compliance with refuge guidelines.

6. The project will have no effect on public or private water supplies and
will benefit recreational and commercial fisheries. No significant adverse
impacts to aquatic or terrestrial wildlife will occur.

7. Appropriate measures will be utilized, when necessary, to prevent or
minimize any impacts to the aquatic ecosystem.

8. On the basis of the Section 404(b)(1l) guidelines, I specify that the
proposed placement sites comply with the requirements of the guidelines,

8 Jane /7% ohn R. Brown
Date ’ Colonel, U.5. Army

District Engineer
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DEPARTMENT OF THE ARMY
ROCK |SLAND DISTRICT. CORPS OF ENGIMEERS
CLOCK TOWER BUILDING-P O. BOX 2004
ROCK ISLAND, ILLINQIS 61204-2004

nFERLY TQ
ATTENTION OF

MEMORANDUM OF AGREEMENT
BETWEEN
THE DEPARTHENT OF THE ARMY
AND
THE UNITED STATES FISH AND WILDLIFE SERVICE

SUBJECT: Enhancing Fish and Wildlife Resources of the Upper Mississippi River
System at Lake Chautauqua, Illinois

I. PURPOSE

The purpose of this Memorandum of Agreement (MOA) is to establish the rela-
tionships, arrangements, and general procedures under which the Department

of the Army (DA) and the U.S. Fish and Wildlife Service (USFWS) will operate

in constructing, operating, malntaining, and rehabilitating the Lake Chautauqua,
Illinois, separable element of the Upper Mississippi River System -
Environmental Management Program (UMRS-EMP),

The project lands of the Lake Chautauqua, Illinois, separable element are owned
by the United States and are managed by the Department of the Interior, USFUWS,
as part of the Chautauqua National Wildlife Refuge.

II. BACKGROUND

Section 1103 of the Water Resources Development Act of 1986, Public Law

99.662, authorizes construction of measures for the purpose of enhancing fish
and wildlife resources in the Upper Mississippi{ River System. Under conditions
of Section 906(e) of the Water Resources Development Act of 1986, Public Law
99-662, all construction costs of those fish and wildlife features on the Lake
Chautauqua, Illinois, are 100 percent Federal, and all operation, maintenance,
repalr, and rehabilitation costs are to be cost shared, 75 percent Faderal and
25 percent non-Federal,

III. GENERAL SCOPE

The project to be accomplished pursuant to this MOA shall consist of improving
water level management capability for approximately 3,250 acres (Upper and Lower
Lake Chautauqua) and the restoration of more than 8,000 feet of flowing side
channel habitat (Liverpool Ditch).




IY. RESPONSIBILITIES
A. The DA is responsible for:

1. Construction: Construction of the preject which consists of a
pump station, 2 water control structures, cross dike raise, and drainage and
side channel excavation at Lake Chautauqua, Illinois.

2. HNajor Rehabilitation: The Federal share of any mutually agreed
upon rehabilitation of the project that exceeds the annual operation and
maintenance requirements identified in the Definite Project Report and that
is needed as a result of specific storm or flood events,

3. Coustruction Management: Subject to and using funds appropriated
by the Congress of the United Stetes, the DA will construct the Lake Chautauqua,
Illinois, Fish and Wildlife Enhancement project as described in the Definite
Project Report, Lake Chautauqua Rehabilitation and Enhancement, dated June 1991,
applying those procecdures usually followed or applied in Federal projects,
pursuant to Federal laws, regulations, and policies. The USFWS will be
afforded the opportunity to review and comment on all modifications and change
orders prior to the issuance te the contractor of a Notice to Proceed. If the
DA encounters potential delays related to construction of the project, the DA
will promptly notify the USFWS of such delays.

4. Maintenance of Records: The DA will keep books, recoids, documents,
and other evidence pertaining to costs and expenses incurred in connectlon with
construction of the project to the extent and in such detail as will properly
reflect total costs. The DA shall maintain such books, records, documents, and
other evidence for a minimum of 3 years after completion of construction of the
project and resolution of all relevant claims arising therefrom, and shall make
avallable at its offices at reasonable times, such books, records, documents,
and other evidence for inspection and audit by authorized represertatives of
the USFWS,

5. The USFWS is responsible for:

1. Operatinn, Maintenance, and Rapair: Upon completion of construc-
tion as determined by the District Engineer, Rock Island, the USFWS shall accept
the project end shall operate, maintain, and repair the project as defined in
the Definite Project Report, Lake Chautavjua Rehabilitation and Enhancement,
dated June 1991, in accordance with Section 906(e) of the Water Resources
Development Act, Public Law 99-662.

2. Non-Federal Responsibilitfes: In accordance with Section 906(e)
of the Water Resources Development Act, Public Law 99-662, the USFWS shall
obtain 25 percent of all c.sts associated with the cperation, maintenance,
and repalr of the project from the Illinois Department of Conservation (IDOC).
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UPPER MISSISSIPFI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
DEFINITE PROJECT REPORT
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-7F)

LAKE CHAUTAUQUA REHABILITATION AND ENHANCEMENT
LA GRANGE POOL, ILLINCIS WATERWAY, RIVER MILES 124-128

APFPENDIX D
COST ESTIMATE

D-1. GENERAL,

This appendix contains the detailed cost estimate prepared for the Lake
Chautauqua Rehabilitation and Enhancement project at Illinois River miles
124-128, including Federal construction, planning, engineering and design,
and construction management costs. The current working estimate prepared
for this Definite Project Report level study was developed after review of
project plans, discussion with the design team members, and review of costs
for similar construction projects. The Micro-Computer Aided Cost Estimat-
ing System (M-CACES), incorporating local wage and equipment rates, was
used to assemble and calculate project element costs, Costs, including
appropriate contingencies, are preserted in accordance vwith EC 1110-2-536,
Civil Works Project Cost Estimating - Code of Accounts.

D-2. PRICE LEVEL,

Project element costs are based on February 1991 prices. These costs are
consideted fair and reasonable to a well-equipped and capable contractor
and include overhead and profit. The Fully Funded Estimate (FFE) was
calculated in accordance with guidance from CECW-B, dated March 3, 1990,
Factors for Updating Study/Project Cost Estimates for FY 1992 Budget
Submission,

D-3. CONTINGENCY DISCUSSION.

After review of project documents and discussion with personnel involved

in the project, cost contingencies were developed which reflect the uncer-
tainty associated with each cost item. Per EC 1110-2-263, these contingen-
cles are based on qualified cost engineering judgment of the avallable
design data, type of work involved, and uncertainties associated with the
work and schedule. Cousts were not added to contingency amounts to cover
{tems which are identified project requirements. The following discussion
of major project features indicates the basis for contingency selection and

D-1
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assumptions made. For other elements not addressed below, the assignment
of contingencies was deemed appropriate to account for the uncertainty in
design and quantity calculation, and further discussion 1is not included.

a, Feature 06, Fizh and Wildlife Facilities., The quantities for this
work were developed by Design Branch.

06.-.-.- Upper Lake Water Control, Pump Station. The pump station
is located in a remote area., Access durlng construction is along the top
of an existing levee which must be constructed into a temporary access
road. This temporary road, which 1s about 3 miles long, will be used to
deliver materials and supplies for the pump station construction. Parking
is limited at the construction site, and it is assumed that workers will
walk or be taxied to the site along the deteriorated cross dike which is
1 mile long. These factors were considered in assigning productivities
for the work items. Historical data were used for pricing the pump and
discharge line. Available soil borings show the station to be founded on
suitable material, Piling or over-excavation of unsuitable material and
extensive structural backfill are not anticipated. Dewatering is estimated
at 2 months time during construction of the station and is assigned a 25-
percent contingency. An overall contingency of 17.5 percent is considered
to be satisfactory for the pump station construction,

06.-.-,- Northern Levee Repair. This work involves upgrading the
existing levee, After clearing and grubbing operations, a dragline will
excavate adjacent borrow and place it on the levee for shaping. No compac-
tion i{s required other than that obtained by tracked squipment working the
area. Prior to borrow operations, unsuitable topsoil will be removed and
stockpiled, These routine construction activities are given a 20 percent
contingency. Riprap is given a 30 percent contingency to account for
unknown haul distance and unit price adjustments for difficult site access.
An overall contingency of about 21 percent is considered adequate for this
work.

06.-,-.- Cross Dike Repair., This work is similar to the Northern
Levee Repair. An existing breach in the cross dike will be filled by
dozers pushing material from the adjacent levee. The remaining fill for
constructing the cross dike will be placed by dragline, excavating material
fro» an adjacent ditch borrow. Compaction will be by dozers shaping the
material, Erosion control matts will be placed to protact the embankment,
which will serve as a permanent roadway to the pump station. This work
requires routine construction operations, and &n overall contingency of
about 20 percent is considered to be adequate,

06,-.-.- Upper Lake Gravity Outlet. This gatewell type structure
is similar to many others constructed. Other than uncertain dewatering
expenditures and potential variance in riprap price, as discussed before,
this work uses gtandard construction techniques. An overall contingency
of 18 percent is assigned this work.
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06.-,-,- Modification of Existing Radial Gate Structure. This
work involves rehabilitating and modifying an exlsting gate structure at
the upper end of the project. No unusual construction techniques or mate-
rials are anticipated. Modification of the structure includes ralsing the
511l with reinforced concrete about 4 fest to meet project elevation
requirements. The ralsed sill will form eight openings to be covered with
newv trash racks with provisions for adding stoplogs. Site preparation will
include provisions for dewatering, although the sill work is about 4 feet
higher than flat pool. Also included will be positioning or temporary
removal of the existing radial gates for work to progress. This work and
the riprap cost are assigned a 30 percent contingency. All other work,
including new gate lifting machinery, 1s given a 20 percent contingency.
An overall contingency of about 24 percent is considered to be adequate
for this work.

06.-.-.- Lower Lake Water Control, Stop Log Structure. This
structure is located in a remote area like the pump station, but access
should be easler. No major foundation problems are expected, but a 25 per-
cent contingency is used for the structural backfill to account for type
and quantity of fill needed, Dewatering has a 25 percent contingency to
allow for an increase in amount or duration needed, An overall 17 percent
contingency is considered satisfactory for this structure.

06,.0.5.B Lower Lake Excavation. This work involves excavating and
sidecasting material. Discussion with the project engineer indicates this
work will be done by floating plant. Estimated equipment includes a drag-
line working from portable barges. A 25 percent contingency 1s used to
account for differing site conditions and unexpected difficulties in over-
land mobilization of portable barges.

06.-.-.- Boat Ramp Replacement. A 25 percent contingency is used
for this work to account for unexpected costs in replacing an existing
single lane boat ramp and parking lot., Historical costs were used in
evaluating the cost of this work.

06.-.-.- Side Channel Excavation, This work requires long boom
equipment. Previous and recent contacts with contractors having such
equipment show an interest by them to bid this work. The unit price is
estimated based on using 180-foot boom equipment with a 6-cubic-yard clam-
shell bucket working from a spudded barge 24 hours a day. A 15 percent
contingency is used to allow for part-time use of land-based equipment
for any needed material handling or shaping. The rockfill and riprap
placement has a 15 percent contingency to account for material price and
haul distance. The unit prices for these items assumes barge delivery.

The average contingency for the project's construction {s 18.9 percent.
b. Feature 30, Planning, Engine«ring & Design. The engineering and
design for this project Iincludes all planning and design work necessary

to complete the Definite Project Report and construction plans and specifi-
cations, This cost also includes engineering support during construction,
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preparation of as-built drawings, and operation and maintenance manuals.
The design effort for the construction was analyzed to determine the man-
year affort required. This estimate is based upon monies expended to date,
discussions between the project engineer and project manager, and histori-
cal data and experience gained on other projects of similar nature.

¢, Featurs 31, Constructior Management. Construction management is
studies and analyses of project report, plans and specifications, and
conferences of construction staff to become familiar with design require-
ments; biddability, contractibility, and operability reviews; preaward
activities to acquaint prospective bidders with the nature of work; admin-
istration of construction contracts; administration of A/E contracts which
provide for supervision and inspection; establishment of bench marks and
baselines required for layouts of construction, relocations, and clearing;
review of shop drawings, manuals, catalog cuts, and other information
submitted by the construction contractor; assure specifications compliance
by supervision and inspection on constructlon work, conferences with the
contractors to coordinate various features of the project and enforce
compliance with schedules; sampling and testing during construction phase
to determine suitability and compliance with plans and specifications;
negotiate with the contractor on all contract modifications, including
preparation of all contract documents required therefor; estimate quan-
tities, determine periodic payments to contractors, and prepare, review,
and approve contract payments; review and approve construction schedules
and progress charts; prepare progress and completion reports; project
management and administration not otherwise identified; and district
overhead., These costs may be incurred at the job site, an arca office,
or at the District Office. For the construction of the Chautauqua Lake
Rehabilitation and Enhancement EMP project, the estimated cost of con-
struction management iz $245,000 for a construction contract with a year
and a half duration and an estimated value of $3.7 million.
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