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DEPARTMENT OF THE ARMY
ROCK ISLAND DISTRICT, CORPS OF ENGINEERS
CLOCK TOWER BUILDING—P.O. BOX 2004
ROCK ISLAND. iLLINOIS 61204-2004

November 15, 1988

Planning Division

SEE REPORT DISTRIBUTION LIST

The Definite Project Report (DPR) with Integrated
Environmental Assessment (EA) for the Andalusia Refuge
EMP project is enclosed for your review and comment.
The Andalusia Refuge project is one of several Habitat
Rehabilitation and Enhancement Projects (HREP) in the
Upper Mississippi River System - Environmental
Management Program (UMRS-EMP).

Purposes of the project are to enhance migratory
waterfowl habitat, retard the loss of fish and wildlife
aquatic habitat, and increase fish habitat including
deep water wintering habitat. Following are the
project's major components:

a. Construct a water level control levee approxi-
mately 5 feet high, 8,600 feet long, and up to 110 feet
wide from toe to toe;

b. Construct a pump station, two water control
structures, and an armored lower levee section;

c. Dredge a portion of Dead Slough to approximately
9 feet below flat pool;

d. Dredge the interior of the moist soil management
unit (MSMU) formed by the levee to create channels,
drainage, and an island;

e. Construct a new mouth for Dead Slough opening
into Scisco Chute;

f. Reroute the intermittent stream now emptying
into the upper end of the MSMU into Scisco Chute; and

g. Construct an access road to the water control
structure and place electrical power supply.



As required by the Clean Water Act, the Section
404(b) (1) Evaluation also is included for comment.
Please furnish comments no later than 30 days from the
date of this letter. Any questions regarding the EA
should be directed to Mr. Robert Clevenstine of our
Environmental Analysis Branch at 309/788-6361, Ext. 386.
Written comments may be sent to the following address:

District Engineer

U.S. Army Engineer District, Rock Island
ATTN: Planning Division

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

Sincerely,

Neil A Smart
Colonel, U.S. Army
District Engineer

Enclosures



DEPARTMENT OF THE ARMY
ROCK [SLAND DISTRICT, CORPS OF ENGINEERS
CLOCK TOWER BUILDING—P.0. BOX 2004
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REPLY TO
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CENCR-PD-R

UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
DEFINITE PROJECT REPORT
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT

ANDALUSIA REFUGE
REHABILITATION AND ENHANCEMENT

POOL 16, MISSISSIPPI RIVER MILES 462 THROUGH 463

ROCK ISLAND COUNTY, ILLINOIS
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ACKNOWLEDGMENT

Primary study team personnel who are familiar with the technical aspects of

the study are listed below:

PROJECT MANAGER:

HYDRAULIC STUDIES:

SOCIO-ECONOMIC ANALYSIS:

ENVIRONMENTAL STUDIES:

CULTURAL RESOURCES:

GEOTECHNICAL:

LOCAL COOPERATION AGREEMENT.

STRUCTURAL DESIGN:

MECHANICAL AND ELECTRICAL:

WATER QUALITY:

Wﬁé‘“@t&/
W, m

Daniel J.¢Holmes,

AR W
=

Leo Foley

) Yo

.

Patricia Riss

Aon Duyvej onc@ ?

Yoat n Bann

Kenneth Barr

S v Zauds

Sibte Zaidi

M@W

Martha J. Alfofd

Keith Wilson, P.E.

bl A/MM

William Haman,

Ul oL Rt

Clint Beckert, Ph.D

i

US Army Corps
of Engineers

Rock Island District

WE’RE PROUD

TO SIGN

OUR WORK




EXECUTIVE SUMMARY

Andalusia Refuge and adjacent Dead Slough, located in Pool 16, are a 393-acre
backwater complex approximately 1 mile north of Illinois City, Illinois. The
proposed site is closed to hunting and located within the Upper Mississippi
River Wildlife and Fish Refuge on General Plan lands made available to
Illinois through cooperative agreements between the Corps of Engineers and the
Department of Interior, and between the Department of Interior and the State.
The refuge is managed by the Illinois Department of Conservation in accordance
with an annual program submitted to the U.S. Fish and Wildlife Service as a
National Wildlife Refuge within the meaning of Section 906(e) of the 1986
Water Resources Development Act,

Sedimentation from the Mississippi River and adjacent uplands has signifi-
cantly impacted on the Andalusia Refuge and adjacent backwater fisheries.
Migratory waterfowl already under stress due to drought conditions and loss of
habitat in the Upper Midwest have been affected, and necessary deep water fish
habitat off the main channel has been reduced. Duck counts by the Illinois
Department of Conservation show that the duck use days at the Refuge, an
important link for waterfowl using the Mississippi flyway, are exceedingly
low. Food may be present in the Refuge, but there is often no available
water. Present peak waterfowl use days are less than 2,000. This compares to
conditions at the next nearest refuges, where water levels can be controlled,
at Lake Odessa (River Mile 437) and Princeton Refuge (River Mile 507). Peak
use days at these refuges are as much as 50 times higher than Andalusia
Refuge. Additionally, fish are trapped in adjacent sloughs when water levels
fall in the late spring and die from low levels of dissolved oxygen, and, in
some years, from the high summer water temperatures or winter freeze-outs
caused by the almost complete absence of water.

Alternative locations in the floodplain between Lake Odessa and Princeton
Refuge were considered. Pool 17 has very little potential for sites in the
upper pool due to flood control levees close to each shoreline. The first
suitable location is already occupied by the Big Timber Division of the Mark
Twain National Wildlife Refuge (River Mile 444). 1In Pool 16, Andalusia Island
(River Mile 467) is not feasible because of the absence of land access and
significantly higher construction costs necessitated by having to levee the
entire perimeter. “Milan Bottoms” (River Mile 477) is not feasible since land
dedicated to new uses would involve significant loss of present wood duck and
terrestrial habitat benefits. There are no suitable locations in Pool 15 due
to intense development, and none in Pool 14 below the existing refuge at
Princeton, Iowa.

Project objectives are to: enhance migratory waterfowl habitat by providing
adequate vegetation and reliable loafing and resting areas; retard the loss of
fish and wildlife aquatic habitat by reducing sedimentation into the Refuge
and Dead Slough; increase fish habitat in Dead Slough by channel excavation;
and increase habitat available for wintering fish by providing deeper water
areas.



The alternatives considered to accomplish the objectives included: wvariously
sized moist soil management units (MSMU’s); diversion of four adjacent
watersheds supplying flow and sediment; river bank protection of the Refuge;
various access channels and slough excavation configurations for Dead Slough;
varying interior and side channel drainage excavation and associated island
configurations within the MSMU; and various access road configurations to
permit pump station and levee maintenance access. MSMU sizes considered
ranged from a 130-acre area protected by a perimeter 2-year earthen levee
approximately 6 feet high with a 12-foot crown to a 265-acre MSMU protected by
levees corresponding to 5- and 10-year events with average heights of 9 and 11
feet, respectively. Watershed diversions considered all four watersheds and
included diversion drainage lengths of 2,200 to 2,500 feet on private land
which would require permanent easements or additional fee title. River bank
protection would consist of crushed stone bedding with a riprap blanket to
protect approximately 85 acres of emergent and submergent vegetation from
possible Mississippi River erosion.

Dead Slough and access channel alternatives required locations where neither
erosion nor deposition occurred and which were consistent with other project
features, while allowing adequate material placement. Interior channels were
necessary to facilitate drainage during drawdowns, hastening establishment of
new vegetation, and to provide material for adjacent levee borrow. Interior
material placement had to provide optimal island protection for waterfowl
from foraging land animals. Access to the pump station alternatives required
reliable all-year access, consideration of potential disruption of Refuge
objectives due to unauthorized access, and clearing and ownership
considerations.

The selected plan for the habitat project consists of constructing a 2-year
event levee averaging approximately 6 feet high, 8,600 feet long with top
widths of either 12 feet or 60 feet, providing water level control on 130
acres of Refuge land. Included are a pump station capable of pumping 3,500
gallons per minute into the Refuge and 5,000 gallons per minute from the
Refuge, one gated water control structure, and an armored lower section of
the levee to withstand overtopping of the levee without damage during floods.
Mechanical excavation in Dead Slough to a depth approximately 9 feet below
flat pool (about 110,000 cubic yards) and in the interior of the MSMU (about
75,000 cubic yards) will create approximately 3.1 miles of channel (10,900
feet within the MSMU and 5,600 feet within Dead Slough). Channel width within
Dead Slough adjacent to the levee will be 60 feet at the base of the cut.

The configuration of the dredged channel within the MSMU will create eight or
more islands, totalling about 9 acres. These channels will enable fish to
leave the MSMU through a water control structure into Dead Slough and then
into the main channel. The new mouth of Dead Slough will empty into Scisco
Chute. The intermittent stream now depositing sediment in Refuge backwaters
will be redirected to Scisco Chute, decreasing the sedimentation rate in the
Refuge and Dead Slough. The new channel will be 2,430 feet long and 3 feet
deep with a 30-foot bottom width. It will be located on Government-owned land
and will be capable of conveying a 2-year event within bank. The other three
streams have no feasible rerouting alternatives and will be left unchanged.
River bank erosion was determined to be insignificant, not threatening the
stability of the bank or the interior portion of the Refuge. The recommended



access road consists of approximately 3,600 feet of a 12-foot-wide service
road, which also will be used for placement of overhead poles for electric
power supply. Illinois Department of Conservation personnel will control
access to the road to minimize disturbance to the Refuge area.

Average annual operation and maintenance costs of the project are estimated to
be $11,400. The Illinois Department of Conservation has agreed to be respon-
sible for the operation and maintenance of the project.

The habitat project will create a reliable food supply for migratory water-
fowl in the fall, enabling water level manipulation on 130 acres of wetland
to enhance food production. With the ability to manage water levels, water
usually would be drawn down in June for the germination of natural or aerially
seeded plants benefitting waterfowl, such as smartweed or Japanese millet.
Water levels would be raised as the plants grow, allowing the seed heads to
remain above the water level. The levee will prevent 2-year flood events
(which have occurred only twice during the 22 years of record for the manage-
ment period) from destroying the food crop, significantly increasing the
Refuge'’'s capacity to provide food and refuge. The channel configuration
within the MSMU will create 9 acres of island suitable for the nesting of
Canada geese. Improvements within Dead Slough and reopening the access will
provide improved water circulation, increased levels of dissolved oxygen, and
a decrease in the rapid water temperature fluctuations which now occur. The
relocated drainage channel will improve water quality in Dead Slough and in
the MSMU, with the decreased sediment influx prolonging project life.

It is proposed that the following information be collected to evaluate
performance of the project: summer and winter measurement of dissolved oxygen
in Dead Slough; soundings of Dead Slough and fish access channel excavations;
sedimentation measurements within the MSMU; biennial waterfowl inventories
during the fall migration; biennial vegetation inventories by water level and
by time of year within the MSMU; and, biennial fishery inventories in Dead
Slough.

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 for construction of the Andalusia Refuge habitat reha-
bilitation and enhancement project is recommended by the Rock Island District
Engineer at a 100 percent Federal cost estimated to total $1,870,000. The
District Engineer further recommends that funds in the amount of $24,000 be
allocated as quickly as possible for the preparation of plans and specifica-
tions.
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UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
DEFINITE PROJECT REPORT
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT

ANDALUSIA REFUGE
REHABILITATION AND ENHANCEMENT

POOL 16, MISSISSIPPI RIVER MILES 462 THROUGH 463

ROCK ISLAND COUNTY, ILLINOIS

1. INTRODUCTION.

a. Purpose. The purpose of this report is to present a detailed pro-
posal for the rehabilitation and enhancement of Andalusia Refuge. This report
provides planning, engineering, and sufficient construction details of the
selected plan to allow final design and construction to proceed subsequent to
approval of this document.

b. Resource Problems and Opportunities. Andalusia Refuge and adjacent
Dead Slough is a 393-acre backwater complex located between Mississippi River
miles 462 and 463 in Pool 16. The project, located in Rock Island County,
T1linois, lies on the Illinois left bank of the Mississippi River across from
Fairport, Iowa, and is also about 1 mile north of Illinois City, Illinois.
The proposed project is located within the Upper Mississippi River Wildlife
and Fish Refuge on General Plan lands owned by the U.S. Army Corps of
Engineers. The site is managed by the Illinois Department of Conservation
(IDOC) under authority of Cooperative Agreements with the U.S. Fish and
Wildlife Service (USFWS) and the Corps of Engineers.

The IDOC manages the approximately 393-acre Refuge primarily as a feeding and
resting area for waterfowl. At present, there is no water level control in
the Refuge, which limits management capability in providing quality habitat
for waterfowl. The portion of the Refuge south of Dead Slough is particularly
shallow and frequently has little or no water during the fall waterfowl migra-
tion. Although waterfowl food, such as smartweed and arrowhead, is often
present, the lack of water level control significantly decreases the Refuge's
ability to support migratory waterfowl, which is its primary objective.

In addition, sediment originates from both the Mississippi River during flood
events and adjacent watersheds. Sediment from the adjacent bluff-top water-
sheds enters the Refuge through several small streams that empty into the
upper end of the Refuge. Sediments decrease the water volume in the Refuge.
This sedimentation has caused a succession from a dominance of aquatic bed-
palustrine wetlands to more emergent class plant species such as sedge, rice-
cutgrass, and willow. Acquisition of water level control and channel dredging
can compensate for this sedimentation and reserve the plant succession from
terrestrial toward a more desirable aquatic and semi-aquatic (marsh)
condition.



Measures to prevent sediment deposition from adjacent upland erosion include
upland erosion control and/or diversion of adjacent watershed flows having
heavy sediment loads from the project site. The principal measures to reduce
river source sediment are diverting river flows or blocking flows through the
area. Such measures would include use of natural tree buffers, construction
of levee systems, or construction of deflection dikes.

The proposed project will fill an important gap in providing a reliable and
much needed refuge for fall migratory waterfowl along the Upper Mississippi
River. Between the Iowa Department of Natural Resources (DNR) Refuges at
Princeton, Iowa (River Mile 507) and Lake Odessa, Iowa (River Mile 437),

there are no other waterfowl refuges capable of water level control. Water
level control is a necessary management tool for river refuges in order to
provide a reliable food source for fall migrating waterfowl. Although natural
waterfowl food sources (i.e., smartweed, arrowhead, wild celery, wild millet)
are occasionally abundant when low summertime water levels occur, fall high
water events frequently ruin their value to waterfowl. The construction of a
Moist Soil Management Unit (MSMU) on the Andalusia Refuge (River Mile 462)
will allow: (1) the reliable production of waterfowl food crops during summer
months and (2) protection from loss due to fall flood events and optimization
of water levels for waterfowl.

Construction of the levee required for the MSMU is also a unique opportunity
to restore a backwater fishery habitat in Dead Slough that has been gradually
lost due to sedimentation. The Andalusia Refuge overall has experienced
sedimentation at an average rate of 0.5 inch/year since construction of the 9-
foot channel. Dead Slough itself has experienced a rate closer to 0.8
inch/year due to pre-lock and dam deeper areas. Dead Slough is a backwater
pond which is now isolated from the main river due to sedimentation at its
mouth. Falling water levels regularly trap fish in the slough and cause
frequent fish kills when dissolved oxygen is depleted. The reconnection of
Dead Slough to the main river will restore and enhance the fishery resources
of that portion of the Refuge.

c¢. Scope of Study. The geographical scope of the study area is shown
on plates 1 and 2. Emphasis was placed on developing project features which
were located on existing State or Federal lands. Although additional land
could be purchased by non-Federal interests, alternatives with land acquisi-
tion were generally not pursued due to policy, scheduling, and funding
purposes. Alternatives involving upland erosion control were not studied
in detail. The U.S. Soil Conservation Service has primary jurisdiction for
these programs.

Field surveys were performed in developing sedimentation estimates, assessing
effects near project boundaries and Government property lines, and estimating
excavation/dredge quantities. Surveyed sections will be used to evaluate
post-construction performance.

Soil borings were taken to assess sediment types, to verify foundations of
proposed structures, and to determine excavation/dredging difficulty. Water
quality sampling was initiated at the commencement of the study and will
continue through construction.



Fish and waterfowl observations within the study area were made by the IDOC.
These observations will assist in evaluating project performance.

d. Format of Report. The report is organized to follow a general problem
solving format. The purpose and problems are presented in Section 1. Section
2 provides an overview of how and why Andalusia Refuge was selected as a
project within the Environmental Management Program. Section 3 establishes
the baseline for existing resources. Section 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 is an assessment of
environmental effects from the proposed plan. Section 10 provides a summary
of project accomplishments or benefits. Sections 11, 12, and 13 describe
estimated operation and maintenance considerations, performance monitoring,
and detailed cost estimates for both initial construction and annual operation
and maintenance. Sections 14, 15, 16, and 17 provide a summary of implemen-
tation requirements and coordination. Sections 18, 19, and 20 present the
conclusions, recommendations, and Finding of No Significant Impact.

Drawings (plates) have been furnished to provide sufficient detail to allow
review of the existing features and the proposed plan. Plates 1, 2, and 3
show the project location, the recommended plan, and alternative plans. Plate
4 shows adjacent watersheds which were studied to evaluate adjacent sedimenta-
tion effects. Plates 5 and 6 provide 22 years of hydrographic record of the
Mississippi River at the proposed project site. These hydrographs provide the
relationship between river flood events and proposed levee heights. Plate 7
provides soil borings which were used to evaluate foundation effects and
excavation/fill methods. Plates 8, 9, 10, 11, 12, and 14 provide plan views
of the selected alternative. Plate 13 was included to show existing ground
surfaces relative to river erosion effects. This plate, with accompanying
monitoring plates of 23, 24, and 25, provides a basis for future monitoring
ranges. Plates 15, 16, 17, 18, and 19 provide profiles and section views for
the selected plan. Plates 20, 21, and 22 provide concept plans and details
for the pump station and the water control plan.

e. Authority. The authority for this report is provided by the 1985
Supplemental Appropriations Act (Public Law 99-88) and Section 1103 of the
Water Resources Development Act of 1986 (Public Law 99-662). The proposed
project would be funded and constructed under this authorization. Section
1103 is summarized as follows:

Section 1103. UPPER MISSISSIPPI RIVER PLAN

(a) (1) This section may be cited as the Upper Mississippi
River Management Act of 1986.

(2) To ensure the coordinated development and enhance-
ment of the Upper Mississippi River System (UMR), it is hereby
declared to be the intent of Congress to recognize that system
as a nationally significant ecosystem and a nationally signifi-
cant commercial navigation system. Congress further recognizes



that this system provides a diversity of opportunities and
experiences. The system shall be administered and regulated
in recognition of its several purposes.

(e) (1) The Secretary, in consultation with the Secretary
of the Interior and the States of Illinois, Iowa, Minnesota,
Missouri, and Wisconsin, is authorized to undertake, as identified
in the Master Plan -

(A) a program for the planning, construction, and evalua-
tion of measures for fish and wildlife habitat rehabilitation and

enhancement. ..
2. GENERAL PROJECT SELECTION PROCESS.

a. Eligibility Criteria. A design memorandum (or implementation docu-
ment) did not exist at the time of the enactment of Section 1103 of the Water
Resources Development Act of 1986. Therefore, the North Central Division,
U.S. Army Corps of Engineers, completed a "General Plan” for implementation
of the Upper Mississippi River System-Environmental Management Program (UMRS-
EMP) in January 1986. The USFWS, Region 3, and the five affected States
(Illinois, Iowa, Minnesota, Missouri, and Wisconsin) participated through the
Upper Mississippi River Basin Association (UMRBA). Programmatic updates of
the General Plan for budget planning and policy development are accomplished
through Annual Addendums.

Coordination with the States and the USFWS during the preparation of the
General Plan and Annual Addendums led to an examination of the Comprehensive
Master Plan for the Management of the Upper Mississippi River System. The
Master Plan, completed by the Upper Mississippi River Basin Commission in
1981, was the basis of the recommendations enacted into law in Section 1103.
The Master Plan report and the General Plan identified examples of potential
habitat rehabilitation and enhancement techniques. Consideration of the
Federal interest and Federal policies has resulted in the following
conclusions:

(1) First Annual Addendum. The Master Plan report... and the
authorizing legislation do not pose explicit constraints on the kinds of
projects to be implemented under the UMRS-EMP. For habitat projects, the main
eligibility criteria should be that a direct relationship should exist between
the project and the central problem as defined by the Master Plan, i.e., the
sedimentation of backwaters and side channels of the UMRS. Other criteria
include geographic proximity to the river (for erosion control), other agency
missions, and whether the condition is the result of deferred maintenance....

(2) Second Annual Addendum. The types of projects that are
definitely within the realm of Corps of Engineers implementation authorities
include the following:



- backwater dredging

- dike and levee construction

- island construction

- bank stabilization

- side channel openings/closures

- wing and closing dam modifications

- aeration and water control systems

- waterfowl nesting cover (as a complement to
one of the other project types)

- acquisition of wildlife lands (for wetland
restoration and protection.) Note: By
letter of 5 February 1988, the Office of
the Chief of Engineers directed that such
projects not be pursued.

A number of innovative structural and nonstructural solutions which address
human-induced impacts, particularly those related to navigation traffic and
operation and maintenance of the navigation system, could result in signifi-
cant long-term protection of UMRS habitat. Therefore, proposed projects which
include such measures will not be categorically excluded 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.

b. Selection Process. Projects are nominated for inclusion in the
Rock Island District’s habitat projects program by the respective State con-
servation agencies and the USFWS based on agency management objectives. To

assist in the project formulation process, the Fish and Wildlife Interagency
Committee (FWIC), a group composed of State and Federal biologists who work at
projects along the Mississippi River and Illinois Waterway, convened a series
of meetings in 1986 to consider critical habitat needs along the Mississippi
River. At these meetings, the available habitat was evaluated on a pool-by-
pool basis. This analysis revealed deficiencies (such as feeding, resting,
and loafing areas for migratory waterfowl, absence of deep water off the main
channel for diving ducks, fish, etc.) 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.

Rock Island District assists the State and the USFWS agencies proposing
habitat projects through use of an in-house task force with members from the
design, hydraulics, channel maintenance, environmental, and waterways planning
branches. As projects are being conceptualized, this groups meets on-site
with State and USFWS personnel to examine as fully as possible what site-
specific benefits would be both desirable and engineeringly feasible.

As input to the District to assist in the final selection of projects to
be included in the program, projects are ranked according to the biological
benefits that they could provide by the FWIC. Each project is considered, and



project alternatives to increase habitat benefits for fish, waterfowl, and
other wildlife are suggested. Every project is ranked according to the
benefits provided as high, medium, or low.

The FWIC rankings are forwarded to the District and to the River Resources
Coordinating Team (RRCT), an interagency policy group which meets to coor-
dinate Mississippi River activities. The RRCT examines the FWIC rankings and
includes consideration of the broader policy perspectives of the agencies
submitting the projects. The RRCT-recommended rankings also are submitted to
the District, and the District then formulates and submits a recommended
program to the EMP program manager at North Central Division which is
consistent with the overall program objectives.

Projects consequently have been screened by biologists closely acquainted
with the rivers. Resource needs and deficiencies have been considered on a
pool-by-pool basis to ensure that regional needs are being met and that the
best expertise available is being used to optimize the habitat benefits
created at the most suitable locations.

c. Specific Site Selection. Through the above selection process,
Andalusia Refuge was recommended and supported as capable of providing high
waterfowl and aquatic benefits if proposed project features were implemented.
The site is located on existing federally owned lands, a significant aspect
relative to project development. Andalusia Refuge is also locally known by
the public as a closed refuge, minimizing land use changes and potential
adverse public reactions.

Other floodplain and out-of-floodplain locations were evaluated within this
reach of the river for potential waterfowl and aquatic enhancement benefits.
Out-of-floodplain or upland (non-wetland) locations were considered not
feasible for this project. The very nature of waterfowl and aquatic enhance-
ment is wetland dependent and requires that it be constructed in a location
with an abundant surface water supply immediately adjacent to the river.

Alternate locations to the Andalusia Refuge site (River Mile 462) within the
floodplain were considered. 1In Pool 16, there are only two other locations
where similar waterfowl water control measures could possibly be located:
Andalusia Island and the "Milan Bottoms” near the mouth of the Rock River.

The Andalusia Island complex (River Mile 467) is very similar to the proposed
project site. 1Its location being an island, however, would make management
extremely difficult due to the lack of land access. Construction costs also
would be significantly higher because a levee would be required on all four
sides.,

The "Milan Bottoms” area is a large, several-hundred-acre forest-wetland
complex (River Mile 477) that State biologists in the past have considered

as having potential for waterfowl habitat development. This area has some

of the best existing habitat in Pools 15 and 16 because of its diverse complex
of wetlands, backwaters, and forest. The area already is extremely important
reproductive habitat for wood ducks. But it would be difficult to achieve



enough migratory habitat benefits to overcome the potential loss of repro-
ductive habitat. Negative impacts to other wildlife increase the losses.
The lack of a large, unforested expanse would require extensive clearing to
achieve waterfowl benefits similar to those at the currently proposed
location.

Pool 15 offers no possible locations due to its intensely developed nature,
and Pool 14 offers no suitable locations until the existing refuge at
Princeton, Iowa, (River Mile 507). Downstream, Pool 17 has very little
potential for sites in the upper part because of flood control levees close to
each shoreline. The first suitable location is already occupied by the Lake
Odessa, Iowa, Refuge (River Mile 437). The lack of suitable alternative sites
emphasizes the importance of developing the existing Andalusia Refuge.

3. ASSESSMENT OF EXISTING RESOURCES.

a. Resource History. The Refuge area was principally a wooded area prior
to the completion of Lock and Dam 16 at Muscatine, Iowa, in 1937. The present
Dead Slough area was considered a lake in 1936, but once Pool 16 was formed,
the area became as series of backwater channels, ponds, and lakes.

The U.S. Army Corps of Engineers acquired the acreage of the project site

for navigational purposes prior to completion of the lock and dam. These
lands are presently managed as part of the Upper Mississippi River Wildlife
and Fish Refuge under terms of a Cooperative Agreement dated February 14,
1963, between the Department of the Army and the Department of Interior, and a
subsequent Agreement between the Department of Interior and the IDOC.

b. Land Use. The Andalusia Waterfowl Refuge is managed by the IDOC.
It is closed to all hunting from October 1 through December 31 every year
in order to provide a feeding and resting area for migratory waterfowl. The
Refuge (between River Miles 462-463) and surrounding habitat total approxi-
mately 393 acres. Based on aerial photographs taken in September 1984 and a
1982 IDOC vegetation survey, the composition of the Refuge as presented in
table 3-1.

The upper end of the Refuge has the highest elevation. This area receives

a significant amount of sediment deposition from the small creek which is
proposed for realignment and is now completely dominated by wet soil species
such as sedge and rice cutgrass. Proceeding westward (downstream), the
vegetation gradually changes toward more aquatic species such as arrowhead
and bulrush, and eventually to submerged species such as coontail, pondweed,
and star grass in deeper areas. Dead Slough has no deep, open water and is
100 percent composed of submergents such as coontail, curlyleaf pondweed,
duckweed, and potamogeton. The mouth of Dead Slough is a vegetated mudflat
dominated by willow and giant smartweed.

In contrast to the existing conditions, 1964 aerial photographs showed a
refuge consisting predominantly of open water and woodland. Sedimentation was
evident at the mouth of Dead Slough, but a channel was still contiguous with
the main river at low water. At present, Dead Slough has no water exchange



with the river except during floods. Several of the small, shallow backwater
ponds and inlets within the Refuge have since succeeded to vegetated mudflats,
willow thickets, or other persistent emergent wetland types.

TABLE 3-1

Andalusia Refuge Existing Features

Aquatic Conditions Area, Acres

Main Channel -
Main Channel Border -
Side Channel -

Sloughs -
River Lake, Floating Submergent (lotus,

coontail, duckweed) 87.0
Open Water (Occasional) 7.3
Total Aquatic 94.5

Terrestrial /Wetland Conditions

Forest (silver maple, cottonwood,

willow) 236.0
Brush -
Meadow -
Sand -
Mudflat, Emergent Persistent and

Non-Persistent (rice cutgrass,

arrowhead, smartweed, bulrush,

cattail) 62.0
Agriculture -
Developed -
Total Terrestrial 298.0

Total Aquatic and Terrestrial 392.5

c. Existing Fisheries Use. Dead Slough is an extremely shallow back-
water slough of the Mississippi River. Maximum depth at an adjusted flat pool
stage of 545.0 MSL (Fairport gauge) was approximately 1.5 feet in May of 1988
compared to the Plane Table survey of 1936 which showed mean depths of 6 feet
from the same reference stage. The slough is virtually 100 percent vegetated
during summer growing periods, with coontail, curlyleaf pondweed, and duckweed
dominating the vegetation.

Fish populations in the slough are sporadic and stage-dependent. Severe
summer and winter kills have been reported by both local residents and IDOC
district wildlife biologists. These kills have been attributed to dissolved
oxygen crashes brought on by high sediment oxygen demands and biological
oxygen demands coupled with thermal stresses. The slough undoubtedly acts



as an important fish refuge area during flood events and provides sport
fishing opportunities during these periods. The slough also provides spawning
and/or nursery habitat for fish species including carp, largemouth bass, black
crappie, bluegill, smallmouth buffalo, and golden shiners. Other species
collected in the area during a May 1988 sampling were shortnose gar, bowfin,
gizzard shad, and central mudminnow. Fish trapped in the area by receding
water are subjected to extreme dissolved oxygen and temperature stress, often
leading to the fish kills already discussed. Because of these conditions, the
net fisheries value of this area is near zero or is negative. During spring
and fall floods, the area has value, but this value is largely negated by
subsequent fish kills.

d. Existing Waterfowl Use. Migratory waterfowl use of Andalusia Refuge
is low, primarily due to its erratic food production for migratory waterfowl.
The Refuge'’'s present primary benefit is in providing a resting area (no
hunting). Available food, such as duck potato, wild millet, and smartweed,
varies annually according to water level fluctuations. Summer floods often
prevent germination or growth of food plants, or late fall flood events often
inundate good food crops under several feet of water. Active management of
the Refuge is minimal since there is very little that can be done to signifi-
cantly affect habitat quality for waterfowl. Censuses of waterfowl use in the
Refuge indicate very low use compared to other waterfowl refuges in nearby
pools that have water level management capability.

The aerial census information available for the Andalusia Refuge indicates
that peak waterfowl use days probably has never exceeded 2,000. This is no
better than other unmanaged locations in Pool 16. In comparison, the 348-acre
refuge at Princeton, Iowa (Pool 14) had 100,000 duck use days for the 1987
fall migration and a peak day use of 15,000. Figures for other years are
comparable.

e. Water Quality. The water quality of Dead Slough is poor. The shallow
depth (maximum of 1.5 feet at flat pool) and lack of contiguity with the main
river cause frequent oxygen depletion and increased temperature in summer and
fall. Total fish kills are common following high water periods that leave
fish stranded in the slough without any exit.

There is very little to no water in the refuge area proposed for levee
protection. Most of the area consists of moist soil vegetation (reed canary
grass, sedge, cattail, etc.) with water present only during spring and fall
flooding.

Elutriate analyses showed only ammonia-nitrogen exceeding surface water
quality standards. The effects of ammonia-nitrogen can be minimized by
selecting appropriate construction methods and/or excavation/dredging during
low temperature and pH seasons of the year.



f. Endangered Species. The following federally endangered species are
listed as being historically or currently present in Rock Island County:

Indiana bat Myotis sodalis

Bald eagle Haliaeetus leucocephalus
Higgins' eye pearly mussel Lampsilis higginsi

Fat pocketbook Potamilus capax

None of these species has been observed or documented on the project, except
for periodic use by bald eagles during late fall and early winter.

g. Cultural Resources. The proposed project levee alignment will impact
a natural levee. Both the proposed stream diversion channel and access road
crosscut alluvial fans. Previous investigations in the Mississippi River
floodplain indicate that natural levees have a moderate potential for con-
taining archeological deposits, while alluvial fans have been found to have
much higher potential for containing intact buried archeological deposits.
Previous archeological surveys conducted in the Mississippi River Pool 16
area have documented archeological sites dating from the Archaic period,
8,000 years ago, to the Woodland period, 900 years ago. None of the proposed
project area had been previously examined for historic properties.

h. Adjacent Water Projects. The proposed Andalusia Refuge project is
adjacent to the Mississippi River 9-Foot Channel, as authorized by the Rivers
and Harbors Act of July 3, 1930. Proposed project features of this report
will not affect navigation.

i. Sedimentation. A sedimentation study was conducted to evaluate
sedimentation in Dead Slough and in the Refuge area during the period 1936
through 1987. The average sedimentation rate for the entire area has been 0.5
inch/year. The average rate for Dead Slough has been approximately 0.8 inch/
year.

The two predominant sedimentation sources are the Mississippi River and
adjacent upland erosion. A comparison of river versus upland erosion is
presented in table 3-2, along with potential sediment reductions due to the
proposed project. '

4. PROJECT OBJECTIVES. The objectives of the project are to:

a. Enhance migratory waterfowl habitat by providing adequate vegetation
in reliable resting and loafing areas.

b. Retard the loss of fish and wildlife aquatic habitat by reducing
sedimentation into the Refuge and Dead Slough.

¢. Increase fish habitat in Dead Slough by access and channel excavation.

d. Increase habitat available for wintering fish by providing deeper
water areas.
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TABLE 3-2

Comparison of River Versus Upland Erosion Sedimentation

Sedimentation Reduction

Sedimen- Existing Conditions Due to Proposed Project
tation

Source Ac-Ft/Yr % Ac-Ft/Yr %
Adjacent

Watershed 11.0 39.3 4.2 15.0 a/
River 17.0 60.7 0.0 0.0
Net 28.0 100.0 4.2 15.0

a/ (28.0 - 4.2)= 28.0 = .15
5. ALTERNATIVES.

a. Alternative A - No Federal Action. No Federal action would consist of
no Federal funds being provided to meet the project purposes. State and local
funds would be required to restore and enhance aquatic habitat.

b. Alternative B - 130-Acre MSMU Protected by 2-Year Levee. This plan
consists of the construction of an approximate 130-acre MSMU protected by a
perimeter 2-year earthen levee. The unit would consist of a perimeter levee
approximately 8,600 feet in length tying into adjacent high ground on the
south, as shown on plate 2. The MSMU area would be supported by a permanent
pump station and water control structure. The pump station would have the
capability of pumping from the MSMU during dewatering to the Mississippi River
and also would be able to pump from the Mississippi River to the MSMU for
additional inundation during migratory periods.

The general operating scenario for this alternative would consist of dewater-
ing the unit commencing in June of each year (or as soon as possible following
spring floods) and maintaining a dewatered condition through July and August.
During this dewatered time, natural vegetation would emerge and/or seeds would
be planted which would best support migrating waterfowl. Once either planted
seeds or natural vegetation occurs, water levels would be allowed to increase
within the unit by gravity flow. After water levels and vegetation within the
unit reach adjacent river levels, additional water would be pumped from the
river into the unit during September and October. The pumping of additional
water would utilize the full capacity of the MSMU for migratory waterfowl.

The 2-year event levee would be approximately 6 feet high with a minimum 12-
foot crown and typical sections as shown on plates 18 and 19. Because this is
only a 2-year event levee, provisions are necessary to allow overflow to occur
without significant annual maintenance.
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Overflow of the levee would occur by means of a riprap-protected section, as
shown on plate 12, and by use of the gates on both the water control structure
and the pump station.

c. Alternative C - Other MSMU Sizes. Additional sizes of MSMU’'s within
the study area also were considered, as shown on plate 3. An additional 90
acres of unit could be achieved by extending the levee system down river by
about 3,000 feet, as shown.

Approximately 65 additional acres also could be added by extending the
perimeter system around Dead Slough, as shown on plate 3. Water levels within
Dead Slough and the Refuge would be controlled by a similar pump station and
water control structure, as discussed in Alternative B.

d. Alternative D - MSMU Protected by Higher Levees. Higher levees to
protect the MSMU also were studied, and levee heights corresponding to 5- and
10-year event frequencies were evaluated. These levees would consist of the
same features as described in Alternative B, but would have approximate
average levee heights of 9 feet and 11 feet for the 5- and 10-year events,
respectively.

e. Alternative E - Adjacent Watershed Flow and Sediment Diversion.
Adjacent watersheds with corresponding tributary drainage areas are shown on
plate 4. Sediment from watersheds A, B, and C enters the project site with no
practical alternative for diversion. Sediment from watershed D enters the
project site and may be diverted.

Proposed diversion of sediment from watershed D consists of the construction
of a diversion drainage ditch, as shown on plate 3. The diversion ditch is
located on Government property and adequately intercepts all flows from this
watershed and diverts them directly to Scisco Chute. The diversion ditch
consists of a trapezoidal-shaped excavated channel approximately 30 feet wide
at the bottom and approximately 2,430 feet long.

An alternative location for the diversion drainage ditch would consist of a
ditch located as shown on plate 3. This ditch would require a permanent ease-
ment or fee title to lands off Govermment property. This alternative location
would consist of the same typical section and would be approximately 2,200
feet long.

f. Alternative F - Refuge Bank Protection. River bank protection from
Mississippi River flood events also was studied, as shown on plate 3. This
protection would consist of 6 inches of crushed stone bedding with an 18-inch
riprap blanket approximately 2,600 feet long. The intended purpose of this
bank stabilization i1s to protect approximately 85 acres of emergent and
submergent vegetation, as shown, from possible Mississippi River erosion.

g. Alternative G - Dead Slough Aquatic Improvement. This alternative
consists of excavating an access channel to Dead Slough and adjacent channel
excavation to the levee for improved habitat volume and quality. The improved
areas should be deep enough to allow fish to winter and also to allow for
future Dead Slough sedimentation. Various configurations of access and slough
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excavation were considered, as shown on plate 3. The mouth of the new access
channel should be located in a zone which neither erodes nor exhibits sedimen-
tation. Excavation within Dead Slough should be compatible with other project
features to allow adequate material placement. The estimated length of the
Dead Slough aquatic improvement is 5,600 feet.

h. Alternative H - Refuge Drainage/Island Construction. This alter-
native consists of the construction of interior and side channel drainage

channels with associated islands, as shown on plate 2. Interior drainage

channels approximately 8,600 feet long and 50 feet wide would facilitate

drainage during pump statlon drawdowns and hasten establishment of new
vegetation. Material excavated from the interior drainage channels would
be placed to construct about 9 acres of islands which would serve as island
refuge to waterfowl from land-based foraging animals.

The interior side channel would be constructed for adjacent levee borrow
purposes, would assist in interior drainage during drawdown, and would provide
a pool for aquatic habitat during the drawdown period. The total length of
this channel would be approximately 2,300 feet, with a 20-foot bottom width.

A portion of this channel, 600 feet in length, would be about 6 feet deep

during drawdown.
6. EVALUATION OF ALTERNATIVES.

Alternative A, No Federal Action, would not meet project objectives of
enhancing migratory waterfowl by providing resting/food support areas or
improving or stabilizing aquatic habitat from further sedimentation degrada-
tion. Fish kills would continue to occur in Dead Slough when water levels
fall, trapping fish without egress to the river. Benefits to waterfowl would
continue to fluctuate erratically, depending upon the season and frequency of
flood events. Even this marginal waterfowl habitat would gradually decrease
as aquatic habitat succeeds toward a more terrestrial cover type. Up to 14
acres of bottomland hardwood would be saved directly if the levee and relo-
cated drainage channel were not constructed. Approximately 18 acres of
emergent/submergent wetland would not be converted to deep aquatic habitat.
The leveed area would remain contiguous to the main river with no levee

to affect fish movement into flooded vegetation.

Alternative B, 130-Acre MSMU Protected by a 2-Year Levee, is compatible with
existing Government lands and provides other aquatic improvement opportunities
within Dead Slough. The inclusion of the additional 90 acres, as shown on
plate 3, by extending the levee system downriver approximately 3,000 feet was
not selected due to negative impacts on existing aquatic conditions. This
area is recognized as a valuable submergent/emergent vegetative zone and is

a desirable backwater feature.

In Alternative C, different MSMU sizes were evaluated. Enlarging the size of
the leveed area would increase the number of waterfowl the area could support.
Waterfowl gains, however, must be weighed against fishery losses. The levee

boundary was determined to be the best location to provide the maximum benefit
to waterfowl and fishery resources. Extending the levee north of Dead Slough
would negate any fishery benefits that would result from the dredging of Dead
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Slough. It also could conceivably cause a significant increase in cost, since
the levee would be adjacent to the main river channel and hence would require
more protection from erosion. Extending the levee westward would place the
levee in more open water and would necessitate a much longer tie-back to
higner ground. In addition to the loss of fishery habitat, there would likely
be a significantly higher cost to maintain the levee section in open water.

An alternative alignment which placed the levee on the north side of Dead
Slough also was considered. This alternative would increase the MSMU by
approximately 65 acres, but would greatly diminish fishery benefits from the
dredging of Dead Slough.

In Alternative D, higher levee heights were considered. River events
exceeding a 2-year frequency level during the months of June through December
were studied. Out of 22 years of record, only 2 events exceeded a 2-year
elevation during these months of MSMU operation. One of these events occurred
in June following a long spring flood. This overtopping rate is acceptable,
given the nature of the project and management objectives. Easements or
property from abutting private landowners also would be required since the
Corps has flood easements up to only the 2-year event. A 5-year levee could
be used to keep floodwaters out, but water levels inside the levee could not
be raised higher than elevation 550.8 without acquiring additional flood
easements.,

i Alternative E, diversion of flows and sediment was evaluated for all
adjacent watersheds. Diversion of flows with associated sediment from
watershed D was the only practical alternative. Flows from watersheds A, B,
and C empty directly into the project site and would require miles of drainage
ditches and channel relocations. However, areas where watersheds A, B, and C
empty into the project site have natural alluvial fans with established semi-
mature timber stands and low-level brush. These areas effectively settle and
entrap much of the sediment from upland erosion before they reach Andalusia
backwater areas. Should monitoring efforts after construction of the proposed
project reveal substantial sediment inflow due to adjacent watersheds A, B,

or G, coordination with appropriate soil conservation agencies should be
effected to initiate upland erosion control programs.

In Alternative F, refuge bank protection was studied. During efforts to
ensure that the downstream portion of the Refuge area would remain protected
from Mississippi River flows, bank stabilization was proposed, as shown on
plate 3. Field survey sections were taken and compared with 1936 topographic
maps to determine relative movement of the bank line in protecting this area.
These sections are shown on plates 24 and 25. It was concluded that this
entire reach is not subject to river channel erosion. Shallow water depths of
approximately 2 to 3 feet at flat pool are present throughout the entire
reach. However, towboat propeller wash and wind-generated waves have
contributed to tree line erosion with minor bank effects,

Comparison of the present survey sections with the 1936 elevations indicated

that the substantial initial investment and recurring maintenance costs were
not justified by providing bank stabilization in this reach. Furthermore, a
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closure dam located down river at approximately river mile 461.2 effectively
blocks Drury Slough from direct flows and indirectly provides additional
stability to the left bank within the project site.

Alternative G consists of the improvement of the Dead Slough area for fishery
purposes. One of the critical features of the improvement consists of a
channel for fish access into the Dead Slough area that would be open all year.
The opening of the channel required location in a sediment-free and erosion-
free zone. Areas on plate 3 were studied as possible alternatives to the new
channel. One location consisted of a natural flow area as shown. However,
there is only about 2 to 3 feet of water in the river adjacent to this site
for about 300 feet. Additionally, the bottom of this zone consists of several
feet of soft sediments, indicating sediment deposition and questionable side
slope stability during excavation and subsequent maintenance.

An additional mouth location also was studied, as shown on plate 3. The
location of this proposed mouth could possibly increase sedimentation to the
backwater refuge area by allowing uncontrolled entry of river flows into the
upper end of the backwater area where such flows presently do not exist. The
construction of the associated access channel from this point to the levee
itself also could clear a desired natural buffer zone of mature trees which
lies adjacent to the river. Clearing of this natural buffer would segment
this portion of the refuge and possibly allow increased sedimentation in

the backwater refuge area. These additional flows would create maintenance
considerations by causing possible erosional scour against the new levee
system, as well. Approximately 400 feet lies between the existing bank and
main river channel, with only 3 feet of water clearance over a firm sand
bottom. This condition would become a blockage to aquatic habitat during low
flow, ice conditions. Excavation of a deeper channel in this vicinity also
would encourage accelerated sedimentation in the mouth of the channel itself
during Mississippi River high water events.

The location for the mouth of the access channel was selected as shown on
plate 2. This location lies at the lower end of Scisco Chute and consists of
an overland cut of about 400 feet. The entire Scisco Chute is a stable
channel relative to sedimentation and scour and maintains minimum water depths
from flat pool of 6 to 8 feet throughout the entire reach. Other evidence of
erosion, such as downed bank trees, or sedimentation, such as sand or mud
bars, is not present. Loss of the timber habitat is considered acceptable
relative to the other negatives of considered alternatives. This access
channel would provide deep water and reliable year-round fish access to the
Dead Slough area.

Additional aquatic improvement also is proposed by means of excavation
adjacent to the proposed levee, as shown on plate 2. This excavation would
improve fish access to the Dead Slough area and provide additional deep
water. Material from this excavation can be placed, as shown on plate 18,
at the slough’s edge to increase the section of the perimeter levee in this
reach.
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In Alternative H, interior improvements to the proposed MSMU were evaluated.
Construction of drainage channels within the refuge itself was considered
necessary to ensure adequate drainage to the pump station during drawdown
periods. Without such drainage channels, water from the refuge would not
reach the station in a timely manner, thus precluding efficient vegetation
establishment during drawdowns. Material excavated from these ditches would
be placed adjacent to the excavation zones and would create island habitat for
additional refuge protection from land-based animals. These islands would be
constructed as shown on plate 2. Construction of islands was considered a
management objective to provide island-based refuge for migratory waterfowl.

Additional excavation within the MSMU, as shown on plate 2, would both provide
a source of levee borrow and function as a low-water pool for survival of
aquatic life.

7. SELECTED PLAN WITH DETAILED DESCRIPTION.

a. General Description. Alternatives B, E, G, and H were selected to be
recommended for project construction. The construction of the 130-acre MSMU
protected by a 2-year levee (Alternative B), selection of adjacent watershed
flow and sediment diversion (Alternative E), Dead Slough aquatic improvement
(Alternative G), and refuge drainage/island construction (Alternative H) all
meet program objectives and are cost effective. This plan further provides
balanced waterfowl habitat improvement and aquatic fishery habitat improve-
ment.

The proposed project consists primarily of the construction of a 2-year event
levee (elevation 550.8 MSL), 8,600 feet long and up to 110 feet wide from toe
to toe, which will provide water level control on 130 acres of Refuge land,
and a pump station capable of pumping 3,500 gallons per minute into the Refuge
and 5,000 gallons per minute from the Refuge. Fill material for the levee
will be excavated from Dead Slough, from the interior of the newly leveed
Refuge, and from the diversion drainage ditch. This construction will create
approximately 3.1 miles of channel (10,900 feet within the Refuge and 5,600
feet within Dead Slough). (See plates 9-12.) The Dead Slough channel adja-
cent to the levee will have a 60-foot bottom width. The configuration of

the excavated channels within the leveed area will create islands totalling
approximately 9 acres. These channels will allow fish to exit the leveed
Refuge through a new water control structure into Dead Slough, and eventually
the main river. The new mouth of Dead Slough will now empty into Scisco
Chute. These channels also will facilitate the drawdown of water levels in
the Refuge. The water control structure will be placed in the upstream por-
tion of the levee to provide improved water level management, as well as
permit fish egress and ingress to the levee interior.

The intermittent stream which now deposits sediment in the refuge backwaters
will be rerouted directly to the main river (Scisco Chute). This will signif-
icantly decrease the sedimentation rate in the refuge and Dead Slough and will
prolong the habitat life of the newly dredged channels and leveed area. The
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new channel will be 2,430 feet long and 3 feet deep, with a 30-foot bottom
width. This action will require clearing 3.7 acres of timber and excavating
11,700 cubic yards of material.

The levee has only been designed for the 2-year event. This level of protec-
tion will be sufficient to provide water level control for approximately 21
years out of 22, which is considered good for an MSMU. The levee elevation
has been designed to withstand frequent overtopping without extensive damage.
The lower portion of the levee will be armored to protect it from overflow
during floods.

Dredging will be accomplished by mechanical means (i.e., backhoe or clam-
shell). In order for the mechanical equipment to operate, some trees along
the immediate shoreline must be cleared. Approximately 7.4 acres of woodland
and 2.5 acres of submergent/emergent wetland will be lost in a 40- to 100-
foot-wide path along the Refuge's perimeter levee. The equipment for dredging
Dead Slough also will operate along the levee alignment or from floating
barges in Dead Slough.

A new access road approximately 3,600 feet long and an electrical transmission
line also will be constructed, as shown on plate 1l4. These will follow the
government property line from the pump station to a county road which abuts
Corps land just outside the project site. About 2 acres of timber will be
cleared for this access.

b. Perimeter Levee. The entire perimeter levee is designed to prevent
a Mississippi River 2-year flood event from entering the Refuge. The 2-year
flood elevation for the project site is elevation 550.8 feet MSL, which repre-
sents the elevation of the overflow reach of the levee as shown on plate 12
from station 24+17CE to station 30+17CE (600 feet). From station 24+17CE to
station 9+40 (see profile on plate 15), the profile of the levee is approxi-
mately five times steeper than the natural flood profiles of the Mississippi
River. The profile of the levee in this manner will ensure that the leveed
system will be filled from the lower end by river events that exceed 2-year
events. This profile should provide minimal maintenance to the levee in this
reach. A detailed description of the operational features of the levee system
is presented in Section 11.

(1) Station 12+21C to Station 11+00. This reach of levee, as shown
on plate 8, consists of a 12-foot-wide crown with an approximate height of 4
feet. Typical section is shown on plate 18. Borrow for this approximately
1,300 feet of levee will come from excavation of the nearby diversion drainage
ditch and from Dead Slough excavation.

(2) Station 11400 to Station 8+00CE. This reach of levee of about
4,100 feet consists of an approximate 60-foot-wide levee crown with 4:1
(Horizontal:Vertical) side slopes, as shown in plan on plates 9, 10, and 11
and with typical section on plate 18.

Through detailed on-site meetings and investigations, this reach of the levee

has been located adjacent to Dead Slough such that approximately 40 feet of
the levee section lies on existing ground above flat pool (elevation 545.0)
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with the remainder of the levee section lying within Dead Slough on land below
flat pool (average elevation 544.0). This reach of the levee system has a
substantially thicker section due to the placement requirement of adjacent
Dead Slough excavation. The average height of this levee is 6 feet.

After construction, about half of the levee on the slough side will not
require maintenance. The other half of this levee section will become the
integral core of the levee and will require annual inspection and maintenance.

(3) Station 9+00CE to Station 24+17CE. This reach of the levee
consists of approximately 1,600 lineal feet and has an average height of about
6 feet with 4:1 side slopes. This reach would be constructed using adjacent
borrow sources, as shown on plates 12 and 13, with typical section on plate
18. The width of the levee crown of this reach will be 12 feet.

(4) Station 24+17CE to Station 30+417CE. This reach of the levee
consists of approximately 600 feet crossing the most downstream area of the
MSMU. Average height of this levee will be about 7 feet, with a 12-foot clay
core and a 2-foot bedding and riprap blanket on the exterior for overflow and
wave protection. This reach is shown on plate 12, with typical section on
plate 18.

Borrow for this section of levee will be obtained from adjacent in-water
excavation. Typical side slopes will be 4:1 due to construction considera-
tions of the adjacent borrow.

(5) Station 30+17CE to Station 34+50CE. This 450-foot reach of the
levee is shown on plate 12, with typical section on plate 19. This section of
levee will tie into high ground and will be connected to the access road.
Average height in this reach will be approximately 2 feet. Borrow will be
obtained from areas adjacent to the access road.

c. Diversion Drainage Ditch. The plan view of the diversion ditch
is shown on plate 8, with section shown on plate 18. The bottom width of
the excavated ditch will be approximately 30 feet, with average depth of
excavation of 3 feet. The drainage ditch has been sized to pass a 2-year
precipitation event within bank.

The outlet of the diversion drainage ditch has been placed near flat pool in
Scisco Chute which closely approximates the existing outlet and which should
provide a maintenance-free outlet area.

The entire drainage diversion ditch is located on existing Government lands,
so no additional easements/fee taking will be required. As shown on the
typical section, an additional 10-foot-wide unsurfaced maintenance access
service road also will be built during construction and used for maintenance
after construction.

d. Dead Slough Excavation. As shown on plates 9, 10, and 11, with
typical sections on plate 18, it is proposed to excavate approximately 110,000
cubic yards for Dead Slough aquatic improvement. The average bottom width of
this excavation will be about 60 feet to elevation 536 MSL adjacent to the
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levee. The average cut for this excavation will be approximately 7 feet.
This material will be placed in the levee section adjacent to Dead Slough, as
described in the above perimeter levee from station 11+00 to station 8+00CE.

An additional river access channel also will be constructed from Scisco Chute
to the Dead Slough area. The approximately 1,100 feet of excavation will
consist of a 30-foot-wide cut with an approximate 9-foot depth to elevation
536 MSL, with excavated material placed on adjacent land between stations 8E
to 13E, as shown in section on plate 19.

e. Refuge Drainage/Islands. Interior Refuge drainage will be provided by
the construction of excavated channels, as shown on plates 9, 10, 11, and 12.
Two types of typical sections will be constructed as shown on plate 19.

Type I will consist of drainage channels constructed on both sides of an
island. The excavated material would produce an approximate 45-foot-wide
island at elevation 551 feet MSL.

Type II refuge excavation will consist of the drainage channel constructed on
one side of the excavation with excavated material producing an approximate
10-foot-wide island with an elevation of 551 feet MSL. The overall length of
the refuge drainage excavation will be about 8,600 feet. The profile of the
refuge drainage excavation is shown on plate 17.

f. Pump Station. The pump station has been sized to evacuate the MSMU
in approximately 14 days. Plan views and typical sections of the proposed
station are shown on plate 20.

The pump station will be furnished with two pumps which will provide the
capability to dewater the MSMU during drawdown times and to pump water from
the Mississippi River into the MSMU. The sizes of these pumps will be 5,000
gpm and 3,500 gpm, respectively. The pump station will be manually energized
when required and will operate automatically until de-energized. Overhead
electrical power will be furnished adjacent to the proposed access road.

This station is being furnished with a trash rack on both the MSMU side and
the river side due to flow reversals as described. The inverts of the station
have been set consistent with refuge ditching and adjacent natural ground
elevations. A sedimentation zone has been provided on the MSMU side with an
overflow weir protecting the entrance to the station to minimize sediment
entering the pump station during drawdown periods,

The station alse will contain a 3-foot by 3-foot sluice gate to allow passage
of gravity flows. The gate will be operated by an electrically driven motor.

Both pumps and the gate will be located within a cast-in-place concrete

building structure. A vandal-resistant and durable structure will be
provided.

19



g. Water Control Structure.
shown in plan view on plate 21.

A water control structure is proposed as

The water control structure will consist of a

36-inch-diameter concrete conduit located within the proposed levee section.
The conduit will be controlled by a 3-foot by 3-foot sluice gate which will be
fitted with portable power source wrench fittings.

h. Access Road.
constructed as part of the project.

Access to the pump station and levee system must be
Three general alternatives were

considered in providing access, which are presented in table 7-1.

Alternative
Description

Access on top
of new levee

from existing
county highway
(see plate 3).

TABLE 7-1

Evaluation of Access Road Alternatives

Pros

Access from
county highway
provides year-
round access
reliability;
provides good
surveillance
of refuge
activities;
provides good
maintenance
inspection of

perimeter levee.

Cons

Need right-
of-way from
county high-
way for
entrance;
unauthorized
public use
could disturb
refuge
objectives;
requires
7,600 feet
crushed stone
surface on
top of the
levee to
build and
maintain;
requires
3,600 feet
in length of
clearing for
electric
service line.
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Estimated
Initial
Construction
Cost

$52,000

Remarks

Not feasible
due to cost,
disturbance

of refuge
activities,

and inaccessi-
bility to pump
station across
overflow sec-
tion once over-
flow commences.



Alternative
Description

Access across
private lands

(see plate 3).

Access from
downstream
existing
cottages.

Pros

Access 1is
remote from
public view.

Located
entirely on
Government
lands and
shortest
distance,
about 3,600
feet of
electric
supply would
follow same
route.

TABLE 7-1 (Cont’d)

Estimated
Initial

Construction

Cons Cost

Remarks

Requires $48,000
approximately
3,700 feet of
access road
in addition
to an over-
head electric
service road
for elec-
trical supply
purposes;
existing road
to beginning
of new access
road not
maintained
by county.
Access $65,000
road would re-

quire filling

and bank

stabilization

in vicinity

of station

6+30F,

as shown

on plate 14;

access must

be coordinated

with existing

cottage

leases and

boat docks.

Not feasible
due to mno
county main-
tenance of
connecting road
to road prior
to new access
road.

Recommended
access route.

The recommended access road consists of the construction of approximately
3,600 lineal feet of a 12-foot-wide service road, with typical sections shown

on plate 19.

The service road access also will be used by the local utility

company for placement of overhead poles for electric power supply. IDOC
personnel will control egress to the access road to prevent and minimize

public access to the refuge area and consequent disturbance.
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8. DESIGN AND CONSTRUCTION CONSIDERATIONS.

a. Existing Site Elevations. Construction of the levee and excavation
equipment types is dependent upon existing water elevations during the
construction period. During normal dry seasons of the year (June through
December), conventional excavation equipment can be used for the majority of
the levee, diversion drainage ditch excavation, Dead Slough excavation, and
associated access road and drainage facilities.

b. Foundations of Structures. Prior to completion of the final plans and
specifications, two deep borings will be required to confirm the presence of
dense sand below the proposed pump station.

In the areas of the pump station and the water control structure, the levee
shall be built 2 feet higher than final grade and consolidated for at least 3
months before excavation of the structure commences.

c. Borrow Sites/Construction Materials.

(1) Borrow Sites. Levee embankment sections with corresponding
borrow sites are presented in table 8-1.

TABLE 8-1

Borrow Sources

Levee
Embankment
Station Borrow Source Remarks
Station 12+21C From diversion drainage Use Dead Slough excavation as
to 11+00 ditch excavation. additional borrow if quantity
from diversion ditch is
insufficient.
Station 11400 From adjacent Dead Place uncompacted levee sec-
to 8+00CE Slough excavation. tion. Construction activities

for the embankment must allow
passage of other construction
equipment on a 10-foot-wide
temporary access road without
clear cutting mature timber.
Based on further evaluation
of soils data, consideration
during final design consid-
eration should be given to
steepening side slopes and
raising the levee profile
higher than required (for
disposal of excess Dead Slough
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TABLE 8-1 (Cont’d)

Levee
Embankment
Station Borrow Source Remarks
material). These actions would
reduce the levee base width
and impacts on the area.
Station 9+00CE Adjacent borrow creating Place uncompacted levee fill.
to 24+17CE permanent pool during
drawdown using land-
based equipment.
Station 24+17CE Adjacent submergent Possible alternative embankment
to 30+17CE borrow creating perma- material based on most economic
nent pool during draw- section.
down using floating
plant equipment.
Station 30+17CE Adjacent to proposed Additional borrow is available
to 34+50CE access road. in vicinity of station 23E.

(2) Construction Materials. Only common construction materials are
required for this project. Construction of the access road will allow access
to the proposed pump station and water control structure.

Riprap and bedding sources are available from nearby river terminals and
probably would be transported by floating barge to the project site.

After construction of the access road, construction materials, including
concrete, can be transported on the access road to the pump station and the
water control structure using conventional equipment.

Because of the significant quantity of bedding and riprap, riprap sources were
investigated and are readily available within several miles of the project
site. These materials could be transported to the project site by floating
barge.

d. Excavation Depths and Equipment. The basis for the proposed Dead
Slough access channel and slough excavation is shown in table 8-2.
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TABLE 8-2

Basis of Dead Slough Excavation

Elevation Description
545.0 Flat Pool
-1.0 Low Flow Regulation
-6.0 Maintain Water Depth
-2.0 ggi Years Sediment Storage a/
536.0 éelected Excavation Bottom

a/ An average rate of 1.0 inch per year was used as the average
sedimentation rate for areas normally covered by water (below
flat pool).

All excavation for the selected plan was presented and costs were estimated
based on common excavation equipment such as draglines, backhoes, or clamshell
(as opposed to hydraulic dredging). This equipment must be placed on floating
plant for excavating the Dead Slough access channel, portions of the Dead
Slough channel excavation, and adjacent to the riprapped weir overflow sec-
tion. Adjacent disposal reaches have been based on use of typical equipment
of this type with normal throw/placement distances.

An alternative to excavating the access channel and Dead Slough by floating
plant will be further evaluated. Consideration will be given to using
hydraulic dredging with placement in containment areas located on adjacent
private property. Further coordination with adjacent agricultural property
owners will proceed to effect possible alternate methods of dredged material
placement. Construction easements will be required.

e. Erosion Control. Riprap is proposed on both sides of the weir
overflow section of the perimeter levee to protect against both Mississippi
River current during overflow and also against wave erosion during high flow
events. The governing riprap design is based on wind-generated wave erosion
at this location.

Riprap is also proposed in the area of the pump station for protection of pump
embankment slopes and at the entrance of the new Dead Slough Access channel.

An estimated width of approximately 200 feet of existing mature timber will
remain in most reaches between the new levee and the Mississippi River to
provide a natural buffer from Mississippi River high flood events. This
natural undisturbed zone should adequately protect the new levee in Dead
Slough.
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Seeding will be required immediately following the diversion drainage ditch
excavation and also on the proposed levee sections to ensure face stability
from erosion forces.

f. Permits. The requirements of Section 404 of the Clean Water Act will
be completed prior to submission of this report for final approval, including
Section 401 Water Quality Certification. An additional Construction-in-the-
Flood Plain permit from the Illinois Division of Water Resources also will be
required and completed prior to final submission.

9. ENVIRONMENTAL EFFECTS.

a. Summary of Effects. The effects of the Selected Plan are summarized
in table 9-1.

b. Economic and Social Impacts.

(1) Community and Regional Growth. No significant impacts to the
growth of the community or region will result from the project.

(2) Community Cohesion. No adverse impacts to community cohesion
will be noticed, due to the nature of the project and its limited area of
influence. Since the site is managed as a fish and wildlife refuge by the
IDOC and is located in a rural surrounding with limited recreational
opportunities, it will result in only a slight increase in recreation
visitation to the area.

(3) Displacement of People. No residential relocations will be
necessitated by the project.

(4) Property Values and Tax Revenues. The potential value of prop-
erty at the project site could increase slightly following completion of the
project. Since the affected property is in Federal ownership, an increase in
its value will not increase local tax revenues,

(5) Public Facilities and Services. The project site is federally
owned and zoned for low density recreation. The project will positively
impact public facilities by enhancing fish and wildlife habitat and by
improving conditions for recreational boating. If no action is taken,
recreational opportunities at the Refuge will be reduced and a once important
fishery, migratory waterfowl, and furbearer area will be transformed into
lowland brush habitat.

(6) Life, Health, and Safety. Currently, the Andalusia Wildlife
Refuge poses no threats to life, health, or safety of recreationists or others
in the area. The project will not affect current conditions regarding these
areas of concern.
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TABLE 9-1

Effects of the Preferred Plan on Natural and Cultural Resources

Resource
Alr Quality
Endangered/Threatened Species

Habitat Type

Bottomland Hardwoods

Emergent/Submergent Wetlands

Fisheries

Waterfowl

Floodplain

Historic & Cultural Properties
Prime & Unique Farmlands

Water Quality

Effect
No effect

No effect

Potential negative impacts on 50-60
acres of bottomland within leveed
Refuge due to inundation from water
level management; 7.4 acres lost due
to levee construction (5.3 acres of
which 1s forested wetland), 3.7 acres
lost due to drainage channel reloca-
tion; .78 acre at the mouth of Dead
Slough; 2 acres from new access road.

2.5 acres filled due to levee con-
struction; 7.2 acres in Dead Slough
converted to deep water aquatic from
dredging; 9 acres within Refuge con-
verted to nesting islands.

10 acres within Refuge MSMU converted
to deep aquatic from channel dredging.

Dredging of Dead Slough will replace
7.2 acres of submergent/emergent with
7.2 acres of new deepwater/backwater
habitat and reconnect the now isolated
slough with the main river.

Greatly improved habitat for migratory
waterfowl on 130 acres of wetland
through improved water level control.

No measurable increase in flood
heights.

No effect
No effect

Temporary increase in turbidity
during construction of levee and
channel dredging. Significantly
improved water quality in Dead Slough
after construction (i.e., improved

DO and water circulation).
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(7) Employment and Labor Force. Project construction would slightly
impact short-term employment in the project area. Rock Island County has a
labor pool of large enough size to absorb project needs without noticeable
impact. No impacts to long-term employment will result from the project.

(8) Business and Industrial Development. ' Changes in business and
industrial activity during the after-project construction will not be noticed.
The project will require no business relocations.

(9) Farm Displacement. No farms will be affected by the environ-
mental enhancement project, as the project site is located entirely on
federally owned land.

(10) Noise Levels. No significant long-term noise impacts will
result from the project. Heavy machinery will generate an increase in noise
during construction. This increase would disturb recreationists in the
immediate project vicinity. However, the project site is located in an area
with limited residential or other types of development.

c¢. Natural Resource Impacts.

(1) Man-Made Resources. The proposed new levee will be a man-made
resource that will be managed and maintained to provide improved resting and
feeding habitat for migratory waterfowl. There are no existing man-made
resources in the immediate project area, other than the 9-foot navigation
channel project which will be unaffected. '

(2) Natural Resources.

(a) Bottomland Forest. The most significant impact from project
construction will be the clearing of bottomland forest for the levee right-of-
way. Approximately 7.4 acres of hardwoods along the levee alignment must be
cleared which consists of mixed-age oak, hickory, silver maple, hackberry,
cottonwood, and elm. The timber through which the levee passes is the only
stand in the project area containing mast trees (i.e., oak and hickory). 1In
order to minimize the loss of these trees, the levee will be placed as close
to the shoreline of Dead Slough as possible. This shoreline alignment is also
necessary to allow mechanical excavation of borrow material from Dead Slough.
Approximately 4.5 acres along the relocated drainage ditch and the new Dead
Slough entrance also will be cleared. Overall, these trees consist of less
mature silver maple and cottonwood. Another 2 acres of mostly bottomland
hardwoods will be cleared for the access road and power transmission line. An
additional 50 to 60 acres of silver maple/cottonwood within the levee interior
may be affected by artificial water level management within the Refuge. These
tree species, however, are adapted to long periods of inundation during spring
and fall. The severity of impact will depend primarily on the length of time
that trees are artificially inundated during the summer growing season and the
depth of water.

(b) Fisheries Resources. The proposed project will reduce the
almost annual fish kills that now occur in Dead Slough. The new deepwater
habitat will allow ingress and egress from Dead Slough to both the Mississippi

27



River main channel and the Refuge interior for spawning and nursery habitat.
The creation of the deepwater channels adjacent to shallow vegetated areas
will create ideal conditions for both forage and sport fishes. This is
important for spawning, cover, and allowing egress when refuge water levels
are drawn down in early summer. The creation of deepwater aquatic habitat

in a backwater area will provide a critically needed wintering habitat for
several fish species (Bodensteiner and Sheehan, 1988). The net project
result will be increased fish populations both inside and outside the project.

(c) Waterfowl Resources. The proposed project will create a
reliable food supply for fall migratory waterfowl. The new levee and pump
station will allow waterfowl biologists to manipulate water levels on 130
acres of wetland to enhance waterfowl food production. The levee also will
prevent 2-year flood events from destroying the food crop, significantly
improving the Refuge’s capacity to provide food and refuge.

The configuration of the channel dredging within the leveed area will create
several low elevation islands that will promote nesting of Canada geese.
However, the anticipated number of geese using these islands is probably less
than a dozen nesting pairs.

(d) Other Wildlife. The increased deep and shallow water habitat
will make the area more attractive to semi-aquatic mammals (i.e., muskrat,
beaver, and possibly river otter), amphibians and reptiles (i.e., turtles,
water snakes), and shorebirds. The loss of mast-producing trees along the
levee alignment will decrease available food for some species (i.e., squirrel,
deer, wood duck).

(3) Water Quality. The water quality of Dead Slough will improve as
a result of the project. The increased depth and reconnection of the slough
with the main river channel will improve water circulation, dissolved oxygen,
and decrease the rapid fluctuation of water temperature that now occurs. The
dredging of Dead Slough will increase turbidity levels during construction.
This will have negligible adverse effects since the existing water quality
is poor. The relocated drainage channel will improve water quality in Dead
Slough and the leveed area. The decrease in sediment input from this stream
will improve water quality and prolong the project’s life. A more detailed
discussion of water quality and prolonged impacts can be found in appendix B.

(4) Air Quality. No effect.
(5) Endangered Species. The only observed endangered species known

to occur in the immediate project vicinity is the bald eagle. During late
fall and early winter, migratory eagles are frequently sighted along the

1 Bodensteiner, Leo and Robert Sheehan, 1988. Implications of Backwater
Habitat Management Strategies to Fish Populations. 43rd Annual Upper
Mississippi River Conservation Committee Meeting, Peoria, Illinois, March 8-
10, 1988.
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entire river in the Rock Island District. As ice cover forms on the river in
December, the eagles concentrate in critical wintering locations near the open
tailwaters of the locks and dams.

Project construction may discourage use of the area by eagles during fall,
but will have no effect on wintering eagles which utilize other wintertime
habitats. Based on this evaluation, the project will have no effect on bald
eagles or any other State or federally endangered species.

(6) Wetlands. Under Corps wetland determination guidelines, any area
below 547.0 feet MSL is wetland regulated by the Corps. Using this criterion,
approximately 18 acres of palustrine forested, scrub-shrub, emergent, and
aquatic bed wetland classes are common in Pool 16. This loss of wetland will
have no significant impact on local wetland functions. Operation of the new
levee will be filled or cleared as a result of the project. Although these
wetlands are valuable from several perspectives, these palustrine wetland
classes are common in Pool 16. This loss of wetland will have no significant
impact on local wetland functions. Operation of the new levee will impose a
more regular hydrologic regime upon the wetlands within the levee. Regular
and consistent water level control may lead to a decrease in the diversity of
wetland types that now exist within the levee. The extent to which this
decreased diversity may occur will depend upon water level management and the
variability of the substrate elevation (for example, the more uniform the
water depth, the more likely that one wetland class will tend to dominate).

(7) Cultural Resources. An archeological survey and geomorphological
evaluation of the proposed project area was conducted under the direction of
archeologist David Stanley and geomorphologist Jeffery Anderson of Bear Creek
Archeology and Donohue and Associates, respectively, from July 23, 1988, to
August 1, 1988. A detailed archeological and geomorphological evaluation of
the proposed levee alignment, diversion drainage ditch, dead slough access
channel, and access road failed to locate any significant historic properties.
Isolated chert flakes were present in an area where the proposed access road
crosses an alluvial fan. However, these were thought to be relocated from a
higher elevation outside the project area. No intact cultural deposits or
features were encountered. Based on these field results, it is the conclusion
that the proposed Andalusia EMP project will not impact any significant
historic properties. By letter dated September 7, 1988, the Illinois State
Historic Preservation Officer concurred with this finding.

(8) Relationship of the Proposed Project to Land-Use Plans. The
present land use of the entire project area is the management of fish and
wildlife resources. This project is compatible with this land use and is
designated to enhance and promote these land-use plans. The USFWS also has
determined that the proposed project is compatible with existing refuge goals
and objectives. (See Appendix A.)

d. Adverse Effects Which Cannot Be Avoided. The clearing of approxi-
mately 13 acres of bottomland hardwoods during construction is unavoidable.
The possible indirect loss of 50 to 60 acres of additional trees within the
leveed area from periodic flooding may be unavoidable if the project is
managed as intended.
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e. Short-Term Use Versus Long-Term Productivity. The proposed project
will improve both the short- and long-term productivity in terms of fishery
and waterfowl habitat. The newly leveed area will provide a reliable long-
term feeding and resting refuge for waterfowl. Productive deepwater fish
habitat will be constructed at the expense of locally abundant emergent

welland otcasionally used as fish spawning habitat by some species.

f. Irreversible or Irretrievable Resource Commitments. Aside from the
commitment of funds, labor, and construction materials, there will be no
permanent loss of natural resources except for the loss of forest and wetland
replaced by the project.

g. Compliance with Environmental Quality Statutes. The proposed project
complies with all applicable laws and regulations listed in table 9-2.

10. SUMMARY OF PROJECT ACCOMPLISHMENTS.

The proposed project will benefit three major areas: improve water quality by
reducing sedimentation in the project area; increase the quantity and quality
of reliable waterfowl habitat; and increase fishery habitat.

Construction of the diversion ditch will reduce the present sediment load into
the area by approximately 15 percent. This reduction will increase the water
quality in the Dead Slough area by reducing suspended solids and agricultural
runoff chemicals.

Construction of the moist soil unit with accompanying water level control

will provide a reliable resting and feeding area for migrating waterfowl.

The MSMU will not only provide a readily available food source in existing

open areas, but also an additional food source within the inundated "green

tree” portion of the unit. Without implementation of the proposed project, 1
migrating waterfowl will not have reliable resting and feeding areas along
this reach of the river for approximately 70 miles. The present usage of

approximately 2,000 waterfowl use days should significantly increase due to '
the project.

The proposed levee construction will prevent most fall floods from entering
the MSMU. With the provision of the pump station and the levee system,
waterfowl biologists will have the capability to manipulate water levels for
optimum waterfowl support on approximately 130 acres of prime Refuge lands.

Aquatic habitat will be improved by providing year-round access to Dead
Slough. Dead Slough experienced increasing numbers of fish kills due to

low dissolved oxygen. The proposed project should eliminate these conditions
by connection to the main river and by providing deeper channel areas. The
construction of the deep water channels adjacent to the shallow vegetated
areas of Dead Slough will provide ideal conditions for both forage and sport
fishes. The construction of deeper channels in the backwater area of the
river will provide critically needed wintering habitat for several fish
species.
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TABLE 9-2

Compliance of the Selected Plan with WRC-

Designated Environmental Statutes

Federal Policies

Archaeological and Historic Preservation Act,
16 U.S.G. 469, e

sV,

(g
n

o
<

sl

Clean Air Act, as amended, 42 U.S.C. 1857h-7,
et seq.

Clean Water Act (Federal Water Pollution

Coastal Zone Management Act, 16 U.S.C. 1451,
et seq.

Endangered Species Act, 16 U.S.C. 1531, et seq.
Estuary Protection Act, 16 U.S.C. 1221, et seq.

Federal Water Project Recreation Act, 16 U.S.C.

460-1(12), et seq.

Fish and Wildlife Coordination Act, 16 U.S.C.
1401, et seq.

Marine Protection Research and Sanctuary Act,
33 U.S.C. 1401, et seq.

National Environmental Policy Act, 42 U.S.C. 4321,

et seq.

National Historic Preservation Act, 16 U.S.C. 470a

et seq.
Rivers and Harbors Act, 33 U.S.C. 403, et seq.

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

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

National Farmland Protection Policy Act, 7 U.S.C.

4201, et seq.
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Compliance

Full compliance

Full compliance

Full compliance

Not applicable

Full compliance
Not applicable

Full compliance

Full compliance

Not applicable

Full compliance

Full compliance

Full compliance

Full compliance

Not applicable

Full compliance



11. OPERATION, MAINTENANCE, REPAIR, AND REHABILITATION CONSIDERATIONS.
a. Project Data Summary. Table 11-1 presents a summary of project data.

b. Operation. The estimated costs for operation, maintenance, repair,
and rehabilitation of the selected plan are presented in table 13-2.

The gate of the pump station and the water control structure should be
operated in an open position, except during periods of MSMU management by IDOC
personnel. During desired drawdown periods, the gate of the water control
structure and the pump station should be closed and the pump station activated
for drawdown purposes. The pump station must be manually activated but will
automatically turn off at a low water level of 542.0 MSL. During drawdown
periods, the pump station will automatically turn on at elevation 542.5 MSL

to maintain the 542.0 drawdown elevation.

After drawdown has occurred and once vegetation has been established in the
MSMU, either adjacent tributary inflow, seepage, or opening of the water
control structure gate or the pump station gate will allow water into the MSMU
area. Use of gates should be controlled to achieve desired water levels
consistent with vegetative growth.

When it is desired to pump from the river into the MSMU, the station must be
manually activated and will continue pumping automatically until elevation
547.0 MSL (which can be adjustable to elevation 550.8, the elevation of the
levee overflow). It is anticipated that ponding levels higher than elevation
547.0 will cause damage to adjacent agricultural fields during crop growing
seasons. Coordination between the IDOC and adjacent property owners during
non-crop season may be effected to realize higher MSMU elevations than 547.0.
The highest MSMU elevation of 550.8 MSL will occur when water reaches the
elevation of the overflow weir.

During periods of drawdown and when river events reach elevation 550.0 MSL
with predicted stage to increase, the gates of the water control structure and
the station should be opened in efforts to fill the interior of the levee
without overtopping. Should the river stage exceed 550.8 MSL prior to filling
using the existing water control structure and pump station conduits, the
remainder of overflow will occur by means of a riprapped overflow weir
station.

The Rock Island District will prepare an operation and maintenance manual for
the IDOC during the design phase,
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TABLE 11-1

Andalusia Refuge Project Data Summary of Proposed Features

Perimeter lLevee

Embankment fill
Length
Crown elevation

Side slopes

Armored overflow
levee section
Length
Overflow elevation

Riprap

Diversion Drainage Ditch

Approximate length
Average width
Average depth
Bottom slope
Watershed area
Capacity of channel

122,000
8,600
552.8

552.
551.

oo 0o

550.8

551.8

600
550.8

3,370

2,430
30

.0025

1,152
340
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to

Cubic Yards

Feet _

Station 12+21C to
Station 11+00

Varies from Station 11400
to Station 24+17CE

From Station 25+17CE
to Station 29+17CE

From Station 30+17CE
to Station 34+50CE

Horizontal to vertical
from Station 12+21C
to 8+00CE. Slopes
flattened for over-
flow and soft material
placement purposes

From Station 9+00CE
to Station 34+50CE

Feet
MSL

Tons

Feet

Feet

Feet

Foot per foot

Acres

CFS (2-year
precipitation event)



TABLE 11-1 (Cont’d)

Dead Slough Channel Excavation

Adjacent to Levee

Approximate length 4,500
Width at bottom 60
Bottom elevation 536.0
Volume of excavation 87,000
River Access Excavation
Approximate length 1,100
Width at bottom 30
Bottom elevation 536
Volume of excavation 23,000

Refuge Drainage/Island Construction

Interior drainage
with islands

Length 8,600
Width 40
Bottom elevation 542 .0+
No. of islands 8
Area of an
island above
elevation
545.0 9.0
Interior drainage for
adjacent levee
borrow
Length 2,300
Width at bottom 20
Bottom elevation 536.0
Pump Station
Submersible pumps
Emptying pump 1
Filling pump 1
Sluice gate 1
Operating elevations
Refuge max. elevation 550.8
Refuge min. elevation 542.0
Sump floor elevation 539.5
Equipment floor
elevation 560.0
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Feet
Feet
MSL
CcY

Feet
Feet
MSL
cY

Feet
Feet
MSL

Each

Acres

Feet
Feet
MSL

Each: 5,000 gpm at 14.3 TDH
Each: 3,500 gpm at 7.8 TDH

Each: 3 feet x 3 feet

MSL (overflow elevation)
MSL
MSL

MSL (100-year Mississippi
River event)



TABLE 11-1 (Cont’ad)

Electric power source

Primary supply 7,620 Volts, 1 phase
Secondary station

supply 480/277 Volts, 1 phase
Transformer size 37.5 KVA, 1 phase
Power converter 37.5 KVA, 3 phase

Trash racks
upper and lower ends 2 Each

Water Control Structure

Sluice gate 1 Each: 3 feet x 3 feet
Invert 542.0 MSL

Access Road

Approximate length 3,600 Feet
width 12 Feet, with crushed stone
surface

c. Maintenance, Repair and Rehabilitation. The proposed features have
been designed to ensure low annual maintenance requirements with the estimated
annual maintenance, repair, and rehabilitation costs presented in table 13-2.
These quantities and costs may change during final design. The principal
maintenance features consist of levee inspection, mowing, diversion ditch
cleanout, levee repair as needed, riprap replacement, and pump station
maintenance.

12. POST-CONSTRUCTION PERFORMANCE MONITORING.

Post-construction performance evaluation/monitoring by the IDOC will be
described in detail in the Operation and Maintenance Manual. A summary of
post-construction performance is presented in table 12-1. is qualitative
evaluation will be completed and submitted by the IDOC annually. Physical,
chemical, and biological monitoring parameters are presented in table 12-2,
with entries completed and submitted by the IDOC as shown. Measurement
intervals shown are minimums and may be performed more often by the IDOC as
necessary to reflect appropriate changes. Established sedimentation ranges
which are defined and reproducible traverses are shown on plates 23, 24, and

25,
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Post-Construction Performance Monitoring

TABLE 12-1

Project Ohjectives

Enhance migratory
waterfowl habitat

Enhance aquatic
habitat

Decrease/retard
Refuge sedimentation

Standard

Increase migratory
waterfowl vegetation.

Increase waterfowl

resting and loafing area.

Increase waterfowl usage.

Increase volume of
aquatic habitat.

Ensure year-round
aquatic habitat access

to river/deep water.

Increase water quality
within project.

Increase fish usage.
Decrease adjacent

tributary sediment load
into project area.
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TABLE 12-2

Suggested Physical, Chemical, and Biological Monitoring Plan

Measurement
Interval

Project Objectives Monitoring Plan (Years)

Enhance migratory Perform waterfowl inventories 2
waterfowl habitat during migration to assess effects
of the MSMU

Perform vegetation inventories by 2
elevation by time of year within

the MSMU to assess effects of the

pump station and to optimize MSMU
management.

Perform other monitoring as needed. -

Enhance aquatic Identify dissolved oxygen concen- 1
habitat trations during critical seasons

at fixed stations to verify Dead

Slough excavation effectiveness.

Perform soundings of excavated 5
Dead Slough access and channel

excavation to provide estimates

of channel sloughing.

Perform fishery inventories to 2
assess effects from excavation of
Dead Slough.

Perform other monitoring as needed. -

Decrease/retard Establish base sedimentation ranges 5
Refuge sedimentation in the project area and perform
sedimentation measurements at same
ranges to assess effects of the
proposed project.

Perform other monitoring as needed. -
13. COST ESTIMATES.
A detailed estimate of initial construction costs is presented in table 13-1.
A detailed estimate of operation, maintenance, repair, and rehabilitation

costs is presented in table 13-2. Quantities may vary during final design and
construction.
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TABLE 13-1

Andalusia Refuge Initial Construction Detailed Estimate of Cost

(July 1988 Price Levels)

Item Quantity
Perimeter Levee
Clearing/grubbing 10
Embankment i1l 122,000
Bedding 1,120
Riprap 3,370
Seeding 10
Existing Ditch Relocation
Clearing/grubbing 4
Excavation 11,700
Seeding 4
Dead Slough Improvement
Clearing/grubbing 1
Excavation for adjacent
levee 87,000
Excavation for river access 23,000
Seeding 0.5
Refuge Improvement
Excavation with side cast
Placement for islands 48,000
Excavation for adjacent
levee 27,000
Pump Station
Civil/site work 1
Pumps, motor, control,
gates 1
Overhead power supply 1
Water Control Structure
Between Dead Slough and
Refuge 1
Access Road
Clearing/grubbing 2
Excavation 3,000
Embankment fill 4,100
Crushed stone surface 1,240
Riprap 825

Subtotal
Contingencies

Engineering and Design

Supervision and Administration

TOTAL PROJECT

38

Unit

AC
cY

cY
AC

cY

cY

JOB

JOB
JOB

Unit Total
Cost ($) Cost ($)
3,175.00 31,750
2.50 305,000
22.00 24,640
24.0 80,880
1,650.00 16,500
458,770
3,175.00 12,700
3.00 35,100
1,650.00 76,600
54,400

3,175.00 3,175
3.00 261,000
5.00 115,000
1,650.00 825
380,000
3.00 144,000
3.00 81,000
225,000
SUM 195,000
SUM 45,000
SUM 15,000
255,000
SUM 45,000
3,175.00 6,350
3.00 9,000
3.00 12,300
14.00 17,360
24.00 19,800
64,810
1,482,980
, 274,020
1,757,000
217,000

121,000

$2,095,000



TABLE 13-2

Andalusia Refuge Estimate of Annual Operation,

Maintenance, Repair, and Rehabilitation Costs
(July 1988 Price Levels)

Unit Total
Item Quantity Unit Cost ($) Cost ($)

Operation a/

Pump station energy 12,000 kWh .10 1,200
Gate operation 20 Hr 17.00 340
Performance monitoring 40 Hr 30.00 1,200
Subtotal-Operation 2,740

Maintenance, Repair, and Rehabilitation

Levee inspection 40 Hr 17.00 680
Levee mowing (4 mowings 32 AC 30.00 960
per year)
Diversion ditch cleanout 267 CcY 3.00 801
Levee repair and rehabilitation 130 cY 6.00 780
Riprap replacement 33 TN 24 .00 792
Access road crushed stone 10 TN 20.00 200
Pump station maintenance 80 Hr 30.00 2,400

(debris and sediment removal,
mechanical/electrical)

Subtotal-Maintenance, Repalr, and Rehabilitation 6,613
Subtotal 9,353
Contingencies 2,047
Total per year $11,400

a/ Natural seeding for plant establishment assumed.
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14. REAL ESTATE REQUIREMENTS.

a. General. All project features are located on Corps of Engineers-owned
General Plan lands. These lands are managed under a Cooperative Agreement
between the Department of Interior, USFWS, and the Corps of Engineers dated
February 14, 1963. Management of these project lands is administered by the
IDOC undet a third party Cooperative Agreement between the USFWS and IDOC.

b. Local Cooperation Agreements/Cost-Sharing. Funds for the initial
construction of the proposed project are proposed for 100 percent Federal
funding. The Andalusia Refuge project is part of the Mark Twain National
Wildlife and Fish Refuge system. The Water Resources Development Act of 1986
(Public Law 99-662) is the basis for the first cost Federal funding and
provides:

Section 906. FISH AND WILDLIFE MITIGATION

(e) ... the first cost of such
enhancement shall be a Federal
cost when - such activities
are located on lands managed
as a national wildlife refuge.

A local cooperation agreement is required with the IDOC for operation,
maintenance, repair, and rehabilitation of the project features. A draft
local cooperation agreement has been included in this report as Appendix C.
Estimated operation, maintenance, repair, and rehabilitation costs are
presented in table 13-2.

¢. Construction Easements. Minor easements may be required for con-
struction from the existing county highway or local privately owned farm
accesses to facilitate access to the construction site. Additional con-
struction easements may be required if adjacent agricultural landowners agree
to accept dredged material on their lands. Construction easements with such
parties will be obtained for construction prior to contract advertisement.

15. SCHEDULE FOR DESIGN AND CONSTRUCTION.
Table 15-1 presents a schedule of project completion steps.
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 IDOC,
and other affected agencies. The Rock Island District will prepare and submit
the subject DPR; program funds; finalize plans and specifications; complete
all National Environmental Policy Act requirements; advertise and award a
construction contract; and perform construction contract supervision and
administration.
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TABLE 15-1
roje mplementation Schedule

Requirements Scheduled Date

Submission of Draft Definite Project

Report (DPR) to Corps of Engineers,

North Central Division and participating

agencies for Review Sep 88

Formal Distribution of DPR for public and
agency review Nov 88

Submit final and public reviewed
DPR to North Central Division Jan 89

Receive plan and specification funds Feb 89

Obtain construction approval and

approval of draft local cooperation

agreement for execution by Assistant

Secretary of the Army (Civil Works) Mar 89

Initiate acquisition of real estate
permits and execution with State of
Illinois of local cooperation agreement Apr 89

Submit local cooperation agreement signed

by the non-Federal sponsor to the Office

of the Chief of Engineers for execution

by the Assistant Secretary of the Army

(Civil Works) May 89

Submit final plans and specifications

to North Central Division for review

and approval and to participating

agencies for review May 89

Obtain real estate permits Jun 89

Obtain approval of the local
cooperation agreement by Assistant

Secretary of the Army (Civil Works) Jun 89
Obtain approval of the plans and

specifications Jun 89
Advertise contract Jul 89
Complete construction Dec 90

41



b. U.S. Fish and Wildlife Service. The USFWS should ensure that all
proposed features are compatible with Refuge objectives and management
strategies.

c¢. Illinois Department of Conservation. The IDOC is responsible for 100
perecent operation, maintenance, repair, and rehabilitation costs as estimated
in table 13-2. A local cooperation agreement must be executed between the
Government and the IDOC prior to initiation of construction contract adver-
tisement proceedings. The IDOC has volunteered to assume 100 percent of the
annual OMRR costs.

17. COORDINATION, PUBLIC VIEWS, AND COMMENTS.

a. GCoordination Meetings. Close coordination between Corps of Engineers,

USFWS, and IDOC personnel was effected during the planning period. A listing
of meetings follows:

(1) November 29, 1986 - Onsite meeting to discuss project objectives
and scope.

(2) March 4, 1987 - Meeting at Rock Island District, Corps of
Engineers, to further scope project and define objectives.

(3) February 4, 1988 - Meeting at Rock Island District, Corps of
Engineers, to discuss/coordinate preliminary DPR.

(4) June 29, 1988 - Meeting at Rock Island District, Corps of
Engineers, an onsite review of proposed project features and proposed timber
clearing practices.

b. Environmental Review Process. This project meets the requirements
of the National Environmental Policy Act, as evidenced by the Environmental
Assessment, which is an integral part of this report, and Finding of No
Significant Impact.

18. CONCLUSIONS.

Andalusia Refuge has been recommended to the Corps of Engineers, Rock Island
District, by various inter-agency coordination committees for priority
inclusion into the Environmental Management Program. With proposed project
features in place, the Refuge will enhance migratory waterfowl habitat by
providing an increased food source within a reliable water-control unit and
will improve aquatic fisheries. The Refuge is ideally sited in Pool 16 as

a resting area for Mississippi River flyway waterfowl.

Sedimentation from both adjacent watersheds and the river has been the
principal cause of the general waterfowl and fishery habitat degradation.
Sedimentation has converted a former backwater fishery in Dead Slough into
a shallow, land-locked area with no present fishery.
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Alternative B (130-acre MSMU protected by 2-year levee), Alternative E
(adjacent watershed flow and sediment diversion), Alternative 6 (Dead Slough
aquatic improvement), and Alternative H (Refuge drainage/island construction)
all meet project objectives and are compatible with Refuge management
objectives.

19. RECOMMENDATIONS.

I have weighed the accomplishments to be obtained from this environmental
enhancement project against its cost and have considered the alternatives,
size, and scope of the proposed project. In my judgement, the proposed
project is a justified expenditure of Federal funds. 1 recommend that the
Secretary of the Army approve construction of a 130-acre Moist Soil Management
Unit, protected by a 2-year levee, adjacent watershed flow and sediment
diversion, Dead Slough aquatic improvement, and Refuge drainage/island
construction for habitat rehabilitation and enhancement of Andalusia Refuge in
Rock Island County, Illinois. The total estimated Federal construction cost
of the habitat project is $1,870,000, which amount would be a 100 percent
Federal cost according to Section 906(e)(3) of Public Law 99-662. I further
recommend that funds in the amount of $24,000 be allocated as quickly as
possible for the preparation of plans and specifications.

20. FINDING OF NO SIGNIFICANT IMPACT.

Having reviewed the information contained in this environmental assessment,

I find that construction of the Andalusia Refuge Habitat Rehabilitation and
Enhancement project will have no significant adverse impacts on the environ-
ment. This project is not a major Federal action and, therefore, preparation
of an Environmental Impact Statement (EIS) is not required. This determina-
tion may be reevaluated if warranted by later developments. Factors that were
considered in making this determination were:

a. The project will significantly improve the quality of fish and
wildlife habitat.

b. Aside from the loss of bottomland forest and wetland, this project
will have negligible adverse impacts on aquatic and terrestrial resources.

c. Public review of this document has resulted in no significant adverse
comments.

Neil A. Smart
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

ANDALUSIA REFUGE
REHABILITATION AND ENHANCEMENT

POOL 16, MISSISSIPPI RIVER MILES 462 THROUGH 463
ROCK ISLAND COUNTY, ILLINOIS

APPENDIX A
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lllinois Department of Conservation
life and land together

LINCOLN TOWER PLAZA ¢ 524 SOUTH SECOND STREET * SPRINGFIELD 62701-1787
CHICAGO OFFICE » ROOM 4-300 » 100 WEST RANDOLPH 60601

Michael B. Witte, Director ® James C. Helfrich, Assistant Director

April 17, 1986

District Engineer

U.S. Army Engineer District, Rock Island
ATTN: Planning Division, PD-R

Clock Tower Building - P.0. Box 2004
Rock Island, IL 61204-2004

Dear Sirs:

Enclosed is the appendix for the engineering and design
of the proposed project at Andalusia Refuge to be part of
the Upper Mississippi River System-Environmental Management
Program.

If you have any questions or require further information,
please contact me.

Sincerely,
Lhtes ;2}.Z)f1A4/4«4

William R. Donels
Landscape Architect
Division of Planning

WRD:sm
Encl.

cc: Gary McCandless
Bill Bertrand
Bob Thornberry



UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
GENERAL PLAN APPENDIX
FOR ENGINEERING AND DESIGN

Andalusia Refuge

Pool 16, Upper Mississippi River
Rock Island County, Il1linois

INTRODUCTION

Project Authority

The 1985 Supplemental Appropriations Act (Public Law 99-88) provides
authorization and appropriations for an environmental management program
for the Upper Mississippi River system that includes fish and wildlife
habitat rehabilitation and enhancement. The proposed project would
be funded under this authorization.

Project Location

Within the Upper Mississippi Wildlife and Fish Refuge between river
mile 462 and 463, immediately south of Dead Slough and north of IT1linois
City are 256 acres managed by the State of I1linois, Department of
Conservation (see attachment).

Resource Problems and Opportunities

Presently, there are no low water control systems located in Pool 16.
The construction of a low water control structure system would greatly -
enhance habitat and its management. The lack of shallow water habitat
with submergent/emergent aquatic plants has adversely affected
waterfowl, furbearer and fisheries resources within this pool of the
Mississippi River.

Proposed Solution

The proposed project would involve repair of an existing levee and
construction of two additional low water leveed about 7,200' which
would tie into high ground along the south edge of the impoundment
to provide 130 acres of refuge area. It would include two 12" water
control structures and some associated ditching that would accommodate

portable pumps.
PROJECT REQUIREMENTS

Estimated Engineering and Design Cost

Estimated engineering and design costs for this project are $43,000
broken down as follows:

1. Dike condition, topographic and soils surveys $ 8,000
2. Design of structures 17,000
3. Coordination, environmental documentation & review 18,000
4. Total $43,000

The engineering and design costs would be 100 percent Federal because
the project is on the Upper Mississippi Wildlife and Fish Refuge and
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because the project's primary purpose is habitat improvement for
migratory waterfowl.

The I1linois Department of Conservation has estimated project
implementation costs to be $185,000. This cost estimate would be
refined during the engineering and design phase.

Compliance with the National Environmental Policy Act of 1969 and
other environmental 1laws and regulations would be documented during
the engineering and design phase.

Project Participants

The primary project participants would be the I1linois Department
of Conservation, U.S. Fish and Wildlife Service and the Corps of
Engineers.

Project Schedule

It is estimated that the engineering and design phase of this project
could be completed within 6 months following receipt of funds.

RECOMMENDATION

[ recommend that the Secretary of the Army provide $43,000 for
engineering and design for the Guttenberg Fish Pond project under
the Upper Mississippi River System Environmental Management Program.

William C. Burns
Colonel, Corps of Engineers
District Engineer
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Attachment 1 - Andalusia Refuge
Mississippi River, Illinois Department of Conservation
Proposed habitat enhancement project.
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Department of Conservation
life and land together

lllinois

LINCOLN TOWER PLAZA ¢ 524 SOUTH SECOND STREET ¢ SPRINGFIELD 627011747
CHICAGO OFFICE « ROOM 4-300 ¢ 100 WEST RANDOLPH 60601 »
Michael B. Witte, Director ¢ James C. Helfrich, Assistant Direclor

December 15, 1986

District Engineer

U.S. Army Engineer District, Rock Island
ATTN: Planning Division, PD-R

Clock Tower Building

P.0. Box 2004

Rock Island, I1linois  61204-2004

Dear Sirs:

Enclosed for your information is our revised Andalusia Refuge Project Scope
for the Environmental Management Program. The changes made in this scope
reflect the discussions our field staff had with your staff and the U.S.
Fish & Wildlife Service staff about what we hope to accomplish at the
refuge.

I have also included an estimated project requirement list we utilized to
aid us in the development of this scope. Should you have any questions do
not hesitate to call us.

Sincerely,
William R. Donels

Landscape Architect
Division of Planning

BD:mib

cc: Gary McCandless
Bob Thornberry



UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
GENERAL PLAN APPENDIX
FOR ENGINEERING AND DESIGN

Andalusia Refuge
Pool 16, Upper Mississippi River
Rock Island County, Illinois

INTRODUCTION

Project Authority

The 1985 Supplemental Appropriations Act (Public Law 99-88) provides
authorization and appropriations for an environmental management program
for the Upper Mississippi River system that includes fish and wildlife
habitat rehabilitation and enhancement. The proposed project would be
funded under this authorization.

Project Location

within the Upper Mississippi Wildlife and Fish Refuge between river mile
462 and 463, impediately south of Dead Slough and north of Illinois City
are 256 acres managed by the State of Illinois, Department of Conservation
(see attachments 1 and 2).

- Resource Problems and Opportunities

Presently, there are no low water control systems located in Pool 16.

- The construction of a low water control structure system would greatly
enhance habitat and its management. The lack of shallow water habitat
with submergent/emergent aquatic plants has adversely affected waterfowl,
furbearer, and fisheries resources within this pool of the Mississippi

River.

Proposed Solution

The proposed project would involve repair of an existing levee and
construction of two additional low water levees about 7,200 feet long
which would tie into high ground along the south edge of the impoundment
to provide 130 acres of refuge area. It would include two 30-inch water
control structures and some associated ditching that would accommodate

portable pumps.



PROJECT REQUIREMENTS

Estimated Engineering and Design Cost

The estimated costs for the engineering and design project are:

Hydraulic Analysis $ 2,500
Surveying 8,000
Engineering and Design 17,000
Procurement 2,500
Environmental Assessment 2,000
Coordination/Project Preparation 7,500

Total $39,500

The engineering and design costs would be 100-percent Federal because the
project is on. the Upper Mississippi Wildlife and Fish Refuge and because
the project's primary purpose is habitat improvement for migratory water-
fowl.

The Illinois Department of Conservation has estimated project implementa-—
tion costs to be $280,000. This cost estimate would be refined during the
engineering and design phase.

Compliance with the National Environmental Policy Act of 1969 and
other environmental laws and regulations would be documented during the

engineering and design phase.

Project Participants

The primary project participants would be the Illinois Department of
Conservation, U.S. Fish and Wildlife Service, and the Corps of Engineers.

Project Schedule

It is estimated that the engineering and design phase of this project
could be completed within 6 months following receipt of funds.

RECOMMENDATION

I recommend that the Secretary of the Army provide $39,500 for engineering
and design for the Andalusia Refuge project under the Upper Mississippi
River System Environmental Management Program.

William C. Burns
Colonel, Corps of Engineers
District Engineer

~ A-8



ATTACHMENTS

1. General Area Map
2. Project Area Map
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DEPARTMENT OF THE ARMY
ROCK ISLAND DISTRICT. CORPS OF ENGINEERS
CLOCK TOWER BUILDING—P.O. BOX 2004
ROCK {SLAND. ILLINOIS 61204-2004

Seprember 14, 1947

ATIENION OF

Plaaring Divisivo

%r, Jehn W. Comerio

Director

Dffice of Planaiug and Development
111in00its Departaent of Couservation
Lincolr Tower Plaza

524 South Second Strset
Spricgfield, Yllivoizx 627ul-17E7

Dear Xr. Comeric:

As you Bre aware, the Epck Island Pilaetvrict is pro-
carcding with design of the Uppear Hississippi River Syeter
Ervironmental Marsgesent Program (UNRE - ENMP) project for
habitat zehabilitation and enhancemenrt st Andalusis Refur:
Illimeisn. At the time 8§ the Wovember 24, 1954, gite
visit, Mr, William bonele cf your office noted cthat the
fetate woeuld have ts meziovsl: considey. whether the Gpers-

tior an) maintenganrc costs related t+ water lavel wemercp.r:

for watorfowl would be supportas 0 Yiliuwois,

The major elesents ¢f the Andsluszis Refuge projoct
weora set at 8 coordingtios meeting beld st the Cistrict
offizces on Mavch &, 1987, with 1llincis Department «f
Consorvation, T.S5. Fish end Wildlife Servica, and Rock
Islaad¢ District persoanel, At that time it was ecxnlicicily
noteu that ac expressfion of the State's interzst was
critical for the Distriet te proceed with dJasigs work au
that such a statement would de forthecoming., Tiis haz be
refterated in subsequent telephone canversatione beivee:
Hr. Donels and Mr., Andrew Rrugewica of my sta{f, the
Listrict's EMP progrsn maTmager.

-

[&]

It is esssutial that the Districer Receive writtean
aotice of the State's iatenticns before funds ara expences
cn additienal derign work. As noted f3 the General Plan,
dated Jsauary 1986, which describes the criteria for EMD
prclects, your »support is e preraguisite for a viable
project.

We would elsc sppreciete written uatificatizn <f tic

State's williagness to cuac-share ©n the project &t ¥irc
Lake, I1limolz. ©nlike Andalusia Retusze, bt like the

A-12



& be -
ol ynur intent, this prrject cduee nil gualify for 1
Yederal fundiug of Ceslign cor ceastructicn.

-

viact {or Feorie Late for whijel we havc Tracelvel &
o

Shoulé vou have sny Qquestions atout this matter,
telephone Kr. Bruzewicz at 306/788-6361, Ext. 203, eor
oey write to the fcllswviey eddrezs:

District Ecgineer

U.S. Army Pegineer District, Reck lsland
ATTE: Planaing Divisicen

Clccy Tower Buildinz - F.C., Box 2083
Rozk Island, 1llimcins 612024-2GC4

Rigcerely,
ORIGINAL SIGNED BY

tu2ley ¥, Harscn, P.L.
Chief, Plenning Divisier

Tepies Enrrimbhed:

Br. ¥egrh Frect

Ditezstor

Iliiucyz Departocon® sf Conservaticy
Lincsir Yower Plsza

S24 Sccthy Second Street
Spricgfielé, Y)licoles 6270'-17£7

Fr. Donelé YVYemnahme
Il1lirrnie Tepartment cof Tranegorteatiose
Vivisicen of Water Pescurces

<300 Seuty Dirksen Parkway
fpringfield, Yllircis 62763
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Department of Conservation
life and land together

lllinois

LINCOLN TOWER PLAZA # 524 SOUTH SECOND STREET ¢ SPRINGFIELD 62701~
CHICAGO OFFICE *« ROOM 4-300 « 100 WEST RANDOLPH 60601

MARK FRECH, DIRECTOR
October 8, 1987

Colonel Neil A. Smart

U.S. Army Engineer District, Rock Island
Clock Tower Building

P.0. Box 2004

Rock Island, Il1linois 61204-2004

Attention: Dudley M. Hanson

Dear Colonel Smart:

With this letter of intent, I wish to commit the Department to operation and
management of the Andalusia Refuge project, currently programmed in the Environ-
mental Management Program for the Upper Mississippi River System and identified
in the Second Annual Addendum and located on Upper Mississippi River Fish and
Wildlife Refuge/General Plan land between river miles 462 and 463 of Pool 16,
scuth of Dead Slough and north of I1linois City, in accordance with Section

906(e) of the 1986 WRDA.

The federal project includes upgrading a natural levee and constructing two
additional low water levees, totaling about 7,200 feet in length, which tie into
high ground along the south edge of the proposed impoundment. It also includes
two 30-inch water control structures, a pump and associated ditching, dredging
portions of Dead Slough for deep water fish habitat and rerouting a small

tributary.

Upon final acceptance, the Department of Conservation will assume operation and
management of the moist soil management area to provide submergent and emergent
vegetation habitat for nesting, resting and shallow water feeding by migrating
waterfowl. Departmental operation and management will include operation and
maintenance of the pumps and water control structures, maintenance of the levee
system, and general site management typical of a wildlife refuge.

My staff looks forward to working with your office in completing the project at a
reasonable cost.

Sincerely,
. r
/WUhkaJﬁllh_
Mark Frech
Director
BD:mib ' ' A-14

cc: Don Vonnahme
John Comerio
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United States Department of the Interior

FISH AND WILDLIFE SERVICE IN REPLY REFER To:

ROCK ISLAND FIELD OFFICE (ES) COM . 309/793-5800
1830 Second Avenue, Second Floor FTS: 386-5800
Rock Island, Hlinois 61201

August 4, 1988

Colonel Neil A. Smart
District Engineer
U.S. Army Engineer District
Rock Island
Clock Tower Building, P.O. Box 2004
Rock Island, Illinois 61204-2004

Dear Colonel Smart:

This constitutes our draft Fish and Wildlife Coordination Act
report on the Andalusia Refuge Habitat Rehabilitation and
Enhancement Project, a component of the Upper Mississippi River
System Environmental Management Program (EMP). The EMP is
authorized by the 1985 Supplemental Appropriation Act (Public Law
99-88) and Section 1103 of the Water Resources Development Act of
1986 (Public Law 99-662). The authority for this report is
contained in Section 2 of the Fish and Wildlife Coordination Act
of 1958 (Public Law 85-624).

PROJECT DESCRIPTION

The proposed project consists of construction of a levee
approximately 8,600 feet in length and up to 110 feet in base
width. The structure would provide protection from a 2-year
flood event to 130 acres of the refuge, and would provide water
level control to the protected area. A pump station with a
capacity of 10 cubic feet per second would provide capability to
increase or decrease water levels on the area in conjunction with
a management plan. Approximately 110,000 cubic yards of material
for the levee would be dredged from Dead Siough on the riverward
side of the alinement. An additional 48,000 acres of material
will also be obtained for the structure from the area to be
protected. The dredging will result in 5,400 feet of channel in
Dead Slough and 5,100 feet of channel in the protected portion of
the refuge. The configuration of channel in the protected area
will be designed to provide approximately nine acres of habitat
divided among six or more islands, and to facilitate drawdown of
water levels. Control structures in the levee would provide
egress for fish trapped in the leveed area by flood events. The
Dead Slough channel will be opened to Scisco Chute (thence to the
main river) in order to provide ingress and egress for fish. The
design of the above features is shown on plates 9 through 12 of
the Corps' main report.
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Andalusia Refuge is located on lands acquired by the Corps of
Engineers (Corps) in the 1930's for the Mississippi River
Navigation Project. By 1958 management of approximately 67,000
acres of the project between Muscatine, Iowa, and St. Louis,
Missouri, had been transferred to the U. S. Fish and Wildlife
Service (Service) by general plan and cooperative agreement.
About 17,000 acres of these lands have been designated as the
Mark Twain National wWildlife Refuge. The remaining 50,000 acres,
including the Andalusia Refuge site, have been made available to
the adjacent States for wildlife purposes.

The 320-acre Andalusia Refuge is located at approximate River
Mile 462 in Pool 16, and is managed by the Illinois Department of
Conservation under cooperative agreements with the Service and
the Corps. The primary objective of the refuge is to provide
feeding and resting habitat for waterfowl and other migratory
birds. In that regard, the site is currently the only wildlife
management area between the Princeton Wildlife Area at River Mile
507 (managed by the Iowa Department of Natural Resources), and
the Louisa Unit of the Mark Twain National Wildlife Refuge at
River Mile 410.

FISH AND WILDLIFE RESOURCES

The fisheries resources at Andalusia Refuge consist largely of
catfish, carp and buffalo in Dead Slough. High water conditions
in Pool 16 temporarily produces conditions that attract bass and
other important species to the area. However, sedimentation over
the years has reduced normal water depths in the slough to the
point that the habitat is choked with duck weed, coontail and
similar species. Summer low water levels often result in reduced
dissolved oxygen content that can result in fish kills. The
slough no longer has an opening to the river except during high
water periods, resulting in fish being trapped in the backwater.
Boat access for fishermen is also limited to high water periods.

The terrestrial resources on the refuge consist of 236 acres of
cottonwoods, silver maple and willow surrounding approximately
150 acres of marsh landward of Dead Slough. The habitat values
of the marsh have been greatly reduced over time by sediments
accumulating from the uplands adjacent to the refuge. The value
of the area to migratory waterfowl, particularly in the fall, is
dependant upon the water levels in the Mississippi River. It is
not uncommon for fall flood events to inundate a good crop of
important food plants to depths that render the area unattractive
to most waterfowl species. The excessively shallow summer water
depths usually results in less than optimum nesting conditions
for wood ducks, mallard and teal. Shallow water also contributes
to nest predation during the breeding season, because predator
access to nest sites is easier.
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The timber on the refuge does not contain a large percentage of
mast producers. However, there are areas consisting of older
stands of cottonwocod, maple and associated species that provide
important nesting and feeding habitat for a variety of migratory
birds. This type of habitat requires a long period of time to
develop, and therefore protection of older timber stands is an

important component of the Mark Twain National Wildlife Refuge
Master Plan.

Bald eagles are the only federally listed threatened or
endangered species that is known to utilize the refuge. The

proposed project features should not affect that species.

PROBLEMS AND NEEDS

[ 2 ) PP, - 3
The current habitat value

-
lack of shallow water, an overabundance of emergent aquatic plant
growth, and a lack of water control capability. The proposed
project is an attempt to address those deficiencies and provide
management flexibility. Sedimentation in Dead Slough has
resulted in a greatly reduced fishery, and conditions that invite
significant fish kills. The deepening of the slough and creation
of an opening to Scisco Chute would address those problems.

s of Andalusia Refuge are limited by a

- Qs

Construction of the proposed levee could impact some of the older
trees between Dead Slough and the marsh area landward of the
levee alinement. Identification of this concern has resulted in
the alinement presented in this draft, which minimizes the timber
impact.

DISCUSSION

One of the major goals of the North American Waterfowl Plan is to
maintain the habitat value of designated areas of international
significance to waterfowl. The plan identifies the Upper
Mississippi River as .one of these specific areas of concern. The
proposed project would provide water level management capability
for Andalusia Refuge, and thus aid in restoration of the
waterfowl values reduced by long-term sedimentation.

The current midcontinent drought conditions also illuminate the
critical importance of the Upper Mississippi River to migratory
birds when isolated wetland habitats are desiccated. The river
pools will serve as a haven to the fall migration flights, and
could provide the only significant resting habitat in the region
for north bound birds in the spring if the drought persists for
several years.

Although operated and maintained by the State, Andalusia Refuge
is a component of the National Wildlife Refuge System. Actions
that affect habitat on the refuge are subject to the
compatibility requirements of the National Wildlife Refuge System
Administration Act. Therefore, a compatibility statement will be
prepared for inclusion in the Corps' final project report.
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CONCLUSIONS AND RECOMMENDATIONS

The Andalusia Refuge Habitat Rehabilitation and Enhancement
Project, as currently proposed, should restore and enhance fish
and wildlife values on the refuge. The levee and pump station
would provide managcment potential that is currently lacking at
the site.

To expedite the approval and construction of this project we
recommend:

1. that the final design, in particular the alinement of the
levee, be closely coordinated with the Mark Twain National
Wildlife Refuge staff to insure compatibility with the refuge
master plan;

2. that a draft monitoring plan be developed prior to final
project design, and;

3. that preconstruction monitoring of water quality and aquatic
biota at the project site be initiated immediately;

We look forward to further coordination with your staff on this

project.

Charles P. Davis
Assistant Field Supervisor

cc: Mark Twain NWR
R.0O. AE
R.O. AWR
IL DOC
IA DNR
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Illinois Historic
———>Preservation Agency

M Old State Capitol * Springfield, Illinois 62701 ¢ (217) 782-4836

217/785-4512

ROCK ISLAND COUNTY

Andalusia EMP Levee Alignment and Stream Realignment
Mississippi River

Andalusia Slough

September 7, 1988

James H. Blanchar, P.E.

Acting Chief, Operations Division
District Engineer, US Corps of Engineers
Rock Island District

Clock Tower Building-Post Office Box 2004
Rock Island, Illinois 61204-2004

Gentlemen:

Thank you for requesting comments from our office concerning the possible effects of the
project referenced above on cultural resources. Our comments are required by Section
106 of the National Historic Preservation Act of 1966, as amended, and its implementing
regulations, 36 CFR 800: "“Protection of Historic Properties".

Our staff has reviewed the Archaeological Survey Short Report submitted by David G.
Stanley, President, Bear Creek Archaeology, Inc. of Highlandville, Iowa for the proposed
project referenced above.

The Phase I survey and assessment of the archaeological resources appear to be

adequate. No archaeological material was recorded within the boundaries of the proposed
Andalusia EMP Levee Alignment project area. Accordingly, we have determined, based upon
this report, that no significant historic, architectural, and archaeological 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.

If you have any further questions, please contact Ms. Paula G. Cross, Staff
Archaeologist, I1linois Historic Preservation Agency, Old State Capitol, Springfield,

I11inois 62701, 217/785-4997.
,//77;t;ri;;%ﬂ

Theodore W. Hild
Deputy State Historic
Preservation Officer

TWH:PGC:bv
cc: Julia A. Hertenstein
Dudley Hanson, CoE, Planning.Division A-19

David Stanley
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CLEAN WATER ACT
SECTION 404(b) (1) EVALUATION

ANDALUSIA REFUGE HABITAT REHABILITATION AND ENHANCEMENT
POOL 16, UPPER MISSISSIPPI RIVER
ROCK ISLAND COUNTY, ILLINOIS

SECTION I - PROJECT DESCRIPTION

A. Location. The project is located in Rock Island County approximately
1 mile north of Illinois City on the Mississippi River, Pool 16, River Mile
462-463,

B. Genera]l Description. (See plate 2 and pages 16 through 21 of main
report for details.) The proposed project calls for the construction of a
2-year event levee (elevation 550.8 MSL), 8,600 feet long, surrounding
approximately 130 acres of Illinois Department of Conservation (IDOC) refuge
land. Water levels within the leveed area will be controlled by pumping.
Borrow material for the levee will be mechanically dredged from Dead Slough
(approximately 110,000 cubic yards) and from the interior of the newly leveed
Refuge (approximately 75,000 cubic yards).

An intermittent stream that now deposits sediment in the Refuge and Dead
Slough will be rerouted to Scisco Chute. Approximately 11,700 cubic yards of
mostly silt will be excavated to form a new channel 2,430 feet long, 3 feet
deep, and 30 feet wide (bottom width). Material will be placed along the left
bank of the channel and(or) placed in existing row crop land adjacent to the
new channel. The mouth of Dead Slough also will be relocated approximately
1,800 feet upstream in Scisco Chute. Material will be placed on the levee
alignment or possibly in nearby agricultural fields. A new access road to the
proposed pump station will require filling of approximately 5,000 cubic yards
into adjacent river areas.

Alternative out-of-floodplain (upland) fill sites are not feasible for this
project. The intent of this project, which is waterfowl and fisheries habitat
improvement, requires that it be located in aquatic and wetland habitats. The
proposed levee alignment (fill site) minimizes the amount of fill to be placed
in these environments.

C. Authority and Purpose. The 1985 Supplemental Appropriations Act (P.L.
99-88) and Section 1103 of the Water Resources Development Act of 1986 (P.L.
99-662) provide authorization and appropriations for an environmental manage-
ment program on the Upper Mississippi River.

D. General Description of Fill Material. Test borings of the dredged

material show it to be predominantly silts and clays.

E. Description of the Proposed Discharge Sites. The proposed discharge

site, which is the new levee, occupies approximately 10 total acres. About
7.4 acres of the levee will replace existing bottomland forest. Material



excavated from the relocated channel will be placed on existing agricultural
row crop land and(or) spread in adjacent bottomland forest. Plate 2 of the

main report shows the location of the proposed discharge site. All material
will be mechanically excavated (i.e., backhoe or clamshell).

SECTION II - FACTUAL DETERMINATIONS

A. Physical Substrate Determination.

1. Substrate Elevation and Slope. The proposed levee will raise the

existing surface elevation along the alignment from O to 7 feet. The east-
west levee segment will replace bottomland hardwood forest with an earthen
levee. Although the substrate composition will remain much the same, the
increased elevation and lack of canopy trees will promote growth of more
upland plant types on the levee. The north-south levee tie-off will fill
scrub/shrub and emergent/submergent wetland. Substrate composition will be
similar, but the elevation will be increased to about 550.8 MSL. This tie-off
section also will be armored with rock to prevent levee erosion when flooding
occurs. Material excavated from the relocated drainage channel will be placed
on adjacent woodland and cropland of similar substrate composition.

2. Sediment Type. The disposal site substrates consist primarily of
bottomland soils composed predominantly of silts, clays, and organic soils.

3. Dredged/Fill Material Movement. All material will be placed by
physical and mechanical methods that will ensure that it will not be
displaced.

4. Physical Effects on Benthos. The composition of the dredged
material is very similar to the disposal site substrate.

5. Action Taken to Minimize Impacts. The size and location of the

levee minimize the loss of aquatic habitat. The north-south levee tie-off
crosses the emergent-submergent wetland at its narrowest location. The levee
right-of-way will be approximately 40 to 110 feet wide, minimizing the loss of
bottomland forest.

B. Water Circulation, Fluctuation, and Salinity Determination.

1. Water.
a. Salinity - Not applicable.

b. Waterx Chemistry - The dredged material should not cause any direct
change in water chemistry (i.e., pH). Indirectly, as a result of dredging,
water quality in Dead Slough should improve.

c. Clarity - Water clarity within the leveed area will improve during
flood events as long as the levee is not overtopped. The new levee will keep
out sediment-laden floodwaters that previously flowed through the Refuge.



d. Color - No effect.
e. Odor - No effect.
f. Taste - No effect.

g. Dissolved Gas Levels - The amount of dissolved oxygen in Dead
Slough should increase, particularly in fall and winter months.

h. Nutrients - The dredged material itself will not affect aquatic
nutrients. The project will alter nutrient cycles in the Refuge (leveed
area). The new levee will reduce nutrient exchange (import and export) to
waters contiguous with the Mississippi River. This effect should be
negligible.

i. Eutrophication - Indirectly the project should reverse eutrophica-
tion in Dead Slough.

2. Current Patterns and Circulation.
a. Current Patterns and Flow - The levee will prevent floodwaters up

to the 2-year event (elevation 550.8) from entering the Refuge. The natural
flow of water into and out of the Refuge from the downstream end will be
blocked. A water control structure in the levee will now permit the flow of
water between Dead Slough and the Refuge. The fill material will not affect
current patterns and flows outside the Refuge and Dead Slough.

b. Velocity - The new levee may cause some minor increases in
velocities since floodwaters that previously flowed through the Refuge will
now be diverted.

c. Stratification - No effect anticipated.

d. Hydrologic Regime - The levee will divert flood flows, up to the
2-year event, from entering the Refuge.

3. Normal Water Level Fluctuation. The fill material will have a
negligible effect on river stages.

C. Suspended Particulate/Turbidity Determinations.

1. Suspended particulates and turbidity will increase in Dead Slough
and the Refuge during dredging and disposal. Some temporary elevation of
these parameters also will occur in the Mississippi River main channel when
the mouth of Dead Slough is dredged. These suspended particulates and
increased turbidity will be predominantly clays and silts.

2. Effects on Chemical and Physical Properties of the Water Column.

a. Light Penetration - Temporary reduction during dredging, but no
permanent adverse effects will result.



b. Dissolved Oxygen - The increased turbidity during dredging may
cause temporary and localized reductions in D.O.

c¢. Toxic Metals and Organics - Results of bulk sediment analyses
indicate that all organic contaminants were present in concentrations less
than their respective detection limits. Toxic metals did exhibit measurable
levels for several parameters, however, only nickel and zinc fell in the
"moderately polluted” category as established by U.S. EPA Region V draft
sediment criteria. Elutriate test results indicate that toxic metal and
organic contaminants were quite low and, in most cases, less than their
respective detection limits.

d. Pathogens - No effect.
e. Aesthetics - No effect. |
3. Effects on Biota.

a. Primary Production - Some primary production from bottomland
forest and wetland will be lost due to levee construction. Overall, however,
primary productivity within the leveed refuge will increase.

b. Suspension/Filter Feeders - No effect.

c. Sight Feeders - Temporary and localized increases in turbidity may
cause some sight-feeding fishes to move to adjacent areas. Effects will be
negligible.

D. Contaminant Determinations. Results of ambient water and elutriate
tests were compared to Illinois State Water Quality General Use standards.
The concentration of ammonia nitrogen in two elutriate samples exceeded the
standard of 1.5 mg/l. Also, the concentrations of copper in one elutriate
sample and lead in the ambient water exceeded their respective standards of
0.05 and 0.10 mg/1. Results of bulk sediment analyses indicate that ammonia
is the only pollutant to occur in concentrations in excess of nonpolluted
category based on Interim Guidelines for the Pollutional Classification of
Great Lakes Harbor Sediments,.

E. Agquatic Ecosystem and Organism Determinations.

1. Effects on Plankton - No effect.

2. Effects on Nekton - There will be little or no direct adverse
impacts from fill placement on nektonic organisms such as fish. Indirectly
the fisheries of Dead Slough will be greatly improved due to the dredging.
Please refer to the Environmental Assessment for a detailed discussion.



3. Effects on Benthos - Adverse impacts on benthos will be
negligible. The deepening of Dead Slough and leveeing of the Refuge could
cause changes in benthic species diversity locally.

4. Effects on Aquatic Food Web - The proposed fill will inhibit the
upper end of the Refuge wetland from freely exchanging nutrients, water, etc.
with the main river. Nutrients that otherwise would be transported to other
downstream locations during floods will most likely stay within the leveed
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area. Any effects beyond the Refuge will be negligible.

5. Effects on Special Aquatic Sites.
a. Sanctuaries and Refuges - The proposed discharge will occur in

a State-managed waterfowl refuge. At present, the Refuge has no water level
management capability. The project will allow biologists to manipulate water
levels, thus greatly improving waterfowl food production in the Refuge. The
excavation of levee borrow material from Dead Slough will rejuvenate its
fishery habitat, which at present acts as more of a detriment. (At low water
stages, fish become trapped in the slough with no way of escape.)

b. Wetlands - The entire project area consists of a wetland complex
comprised of several classes and subclasses of Palustrine wetlands, such as
aquatic bed (rooted vascular, floating vascular, unconsolidated bottom (mud),
emergent (persistent), and forested (broadleaf deciduous).

Several of these wetland types will be affected directly and indirectly by the
fill. Approximately 18 acres of forested, aquatic bed, and emergent wetland
will be filled or cleared. The seasonal water regime of 130 acres of emergent
and aquatic bed wetland will become artificially controlled. This artificial
water level control will likely cause vegetation diversity to decrease.

Annual species such as smartweed (Polygonum spp.) are likely to increase in
abundance. Scrub/shrub species around the levee perimeter, such as willow,
could decrease in abundance depending upon future water level management
practices. The possible decrease in plant diversity and loss of the natural
water regime will be exchanged for improved waterfowl feeding and resting
habitat.

c. Mudflats - Vegetated mudflats may increase within the leveed
Refuge on account of manipulated water levels.

d. Vegetated Shallows - See discussion on wetlands.
e. Coral Reefs - Not applicable.

f. Riffle and Pool C es - No effect.

6. Threatened and Endangered Species. The American bald eagle is the

only federally endangered or threatened species known to use the project area.
Migrating eagles occasionally use the Refuge area during late fall and early
winter when ice is not present. During the colder winter months of January



and February, eagle use is minimal or nonexistent. The project area does not
provide any critical life requirements for wintering eagles. The proposed
fill will have no effect on eagles.

There are no known State-listed endangered or threatened species present on
the project site. [

7. Other Wildlife - The loss of mast trees along the upland portion |
of levee alignment will reduce the amount of food available to such wildlife |
as wood ducks, deer, and squirrel. The levee alignment has been moved river- |
ward into Dead Slough in order to reduce the loss of trees. |

|
|

F. Proposed Disposal Site Determjipations.

1. Mixing Zone Determination - Negligible effects.

2. Determination of Compli e with Applicable Water Qualit
Standards - Water quality standards for Illinois are discussed in Section II,
C.2.c. Test results indicate that ammonia nitrogen is the most likely water
quality standard which may be violated by the project activity. However, the
proposed dredging and disposal methods for material containing all contami-
nants are expected to minimize contaminant reintroduction to the water column.

3. Potential Effects on Human Use Characteristics.

a. Municipal and Private Watex Supply - No effect.

b. Recreational and Commercial Fisheries - Although there will be
130 acres of wetland (used by fish during high water) isolated due to levee
construction, the excavation of Dead Slough will create an excellent backwater
fish habitat valuable to both recreational and commercial fishermen.

c. Water Related Recreation - The project will create recreational
fishing opportunities in Dead Slough where none currently exist. The improved
ability of the Refuge to provide quality migratory waterfowl habitat may
improve waterfowl hunting opportunities adjacent to the Refuge.

d. Aesthetics - Construction and maintenance of the levee will
detract from the natural undisturbed setting that now exists. Increased
waterfowl use of the Refuge may improve aesthetics relating to wildlife
viewing.

e. Parks, National and Historical Monuments. National Seashores,
Wilderness Areas, Research Sites, and Similar Preserves - No effect.

G. Determination of Cumulative Effects on the Aquatic Ecosystem. No

cumulative effects are anticipated, since there will be no future disposal
actions (exclusive of project maintenance and repair) after project
completion.

H. Determination of Secondary Effects on the Agquatic Ecosystem. No
adverse secondary effects will occur to the aquatic ecosystem.




SECTION III - FINDINGS OF COMPLIANCE OR NONCOMPLIANCE
WITH THE RESTRICTIONS ON DISCHARGE

A. Adaptation of the Sectiopn 404(b)(1) Guidelines to this Evaluation.
No significant adaptation of the 404(b)(l) guidelines was made in this
evaluation.

B. Evaluation of Availability of Practicable Alternatives to the Proposed
Discharge Site Which Would Have Less Adverse Impact on the Aquatic Ecosystem.

Several alternative levee alignments were studied. The selected alignment
minimizes the amount of fill in aquatic and wetland sites. Alternative, out-
of-floodplain project locations are not practicable by the very nature of this
project. Projects designed to manipulate natural water level fluctuations for

the benefit of wildlife must be located in aquatic/wetland environments.
There are no practicable alternatives.

C. Compliance With Applicable State Water Quality Standards. Permits,

certification, or waiver of certification under Section 401 of the Clean Water
Act will be obtained before construction begins. The project will thus be in
compliance with water quality requirements of the State of Illinois.

D. Compliance With Applicable Toxic Effluent Standard or Prohibition
Under Section 307 of the Clean Water Act. The disposal will not violate any

toxic effluent standards.

E. Compliance With End es Act, as Amended. The project will
have no effect on any federally endangered or threatened species.

F. Evaluation of Extent of Degradation of the Waters of the

United States. The proposed project will not affect any municipal or private
water supplies. Recreational and commercial fisheries will benefit from the
project by the creation of fish habitat in Dead Slough. The project will have
no adverse effects on plankton, shellfish, or special aquatic sites. Some
wildlife species will suffer minor adverse effects from the loss of some mast-
producing trees along the levee alignment. There will be no significant
adverse effects to aquatic-dependent wildlife, ecosystem diversity, pro-
ductivity, and stability. The habitat improvement from this project should
benefit recreational opportunities in Pool 16, as well as economics. There
will be some loss of aesthetic values due to the construction of the levee.

G. Appropriate and Practicable Steps Taken to Minimize Potential Adverse
Impacts of the Discharge on the tic Ecosystem. The selected levee align-
ment will minimize the amount of aquatic and wetland habitat filled.




H. On the basis of the guidelines, the proposed disposal site for the

discharge of dredged material is specified as complying with the requirements

of these guidelines with the inclusion of appropriate and practical conditions
to minimize pollution or adverse effects to the affected aquatic ecosystem.

Neil A. Smart
Date Colonel, U.S. Army
District Engineer
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DRAFT LOCAL COOPERATION AGREEMENT



DRAFT

LIOJCAL COOFERATION AGREEMENT
EETWEEN
THE DEPARTMENT 0OF THE ARMY
AND
THE ILLINOIS DEPARTMENT OF CUONSERVATION
FOR CONSTRUCTION OF THE
ANDALUSIA REFUGE HABITAT ENHANCEMENT FROJECT

ON THE MISSISSIFFI RIVER
AT ANDALUSIA, ILLINOIS

THIS AGREEMENT, ‘entered intoc this day of ’

1932, by and between the DEPARTMENT OF THE ARMY (hereinafter referred
to as the "Government"), acting by and through the Assistant Secretary
of the Army (Civil Works), and the STATE OF ILLINOIS (hereinafter
referred to as the "State”), acting by and through the Illinois Depart-
ment of Conservation,

WITNESSETH, that

WHEREAS, the Andaiusia Refuge Habitat Enhancement Froject (herein-
after referred to as the "Froject") was approved under the terms of the
Upper Mississippi River System Environmental Management Frogram, as
authorized by the Water Resources Development Act of 19846 (Fublic Law
FY-L6Z); and

WHEREAS, the Water Resources Development Act of 1?86, Fublic Law
P9-66Z, specifies the cost-sharing requirements applicable to the
Project; and

WHEREAS, title to all of the lands required for the Froject is

vested in the United States and is under the Control of the U.S. Army

Corps of Engineers; and



WHEREAS, said land is managed by the Illinois Department of Conser-
vation as a national wildlife refuge within the meaning of Section
P06(e) () of Public Law 99-662; and

NHEREAS, the Illinois Department of Conservation has the authority
and capability to furnish the cooperation hereinafter set forth under
Section 6341 of Ch., 27, I1l. Rev. Stat. 1987, and is willing to
participate in accordance with the terms of this Agreement;

NOW, THEREFORE, the parties agree as follows:

ARTICLE 1 - DEFINITIUONS

For purposes of this Agreement:

a. The term "Project" shall mean construction of a low levee
approximately seven to nine feet high, with a riprapped overfiow weir
section, along the riverside edge of the Refuge and tying into higher
ground upstream and downstream; a pump station with two submersible
pumps, trash racks, and a water contirol structure with a 3&-inch
diameter concrete conduit anﬁ a sluice gate; access roads to the pump
station and levee system; provision of a source of overhead electrical
power; excavation in Dead Slough and of a water access from Scisco
Chute to Dead Slough; excavation of drainage channels within the
Refug3e, including excavation to create an istand; excavation of a
diversion drainage ditch to reroute the creek emptying into the upper
end of the Refuge into Scisco Chute; and an unsurfaced maintenance road
for the diversion ditch.

b. The term “total project costs” shall mean alil costs
incurred by the Government directly related to construction of the
Project. Such costs shall include, but not necessarily be limited to,
actual construction costs, costs of applicable engineering and design,
continuing planning and engineering costs incurred after October 1,
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1725, supervision and administration costs, costs of project construc-
tion contract dispute settlements or awards, and any costs associated
with providing for the use of Government-cwned lands, but shall not
include any costs far operation, maintenance, rehakilitation, replace-
ment, or betterments.

c. The term "period of construction'” shall mean the time from

the advertisement of the first Government construction contract to the

time of acceptance of the Froject by the Contracting Officer.

d. The term "Contracting Officer" shall mean the Commander of
the U.S. Army Engineer District, Rock Island, or his designee.

ARTICLE II - OBLIGATIONS OF THE PARTIES

a. The Government, subject to and using funds appropriated by
the Congress, shall expeditiously construct the Froject applying those
procedures usually followed or applied in Federal projects, pursuant to
Federal laws, regulations, and palicies., The State shall be afforded
the wpportunity to review and comment on all contracts, including

relevant plans and specifications, prior to the issuance of invitations

for bids. The State also shall be afforded the opportunity to review
arnd comment on all modifications and change orders prior to the
issuance to the contractor of a Notice to Froceed. The Government will
consider the views of the State, but award of the contracts and
performance of the work thereunder shall be exclusively within the
controel of the Government.

b. When the Government determines that the Froject, or
functional element thereof, is complete, the Government shall turn the
Froject or element over to the State, which shall accept the Project or

element and be sclely responsible, subject to the provisions of Article
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XIII of this Agreement for aperating, maintaining, replacing, and
rehabilitating the Froject or element in accordance with ARTICLE VIII
hereof.

€. Nvo Federal funds may be used for the non-Federal share of
project costs unless specifically authorized for that purpose.

ARTICLE III - CONSTRUCTION FHASING AND MANAGEMENT

a. To provide for consistent and effective communication
between the State and the Government during the term of construction,
the State and the Government shall appoint representatives to coordi-
nate on scheduling, plans, specifications, modifications, contract
costs, and other matters relating to construction of the Project.

b. The representatives appointed as provided above shall meet
as necessary during the term of Froject construction and shall make
such recommendations as they deem warranted to the Contracting Officer.

c. The Contracting Officer shall consider the recommendaticns
of the representatives in all matters relating to the Froject, but
the Contracting QOfficer, having ultimate responsibility for construc-
tion of the Froject, has complete discretion to accept, reject, or
modify the recommendations.

ARTICLE IV - DISPUTES

Before any party to this Agreement may bring suit in any court
concerning an issue relating to this Agreement, such party must first
seek in good faith to resolve the issue through negotiation or other
forms of nonbinding alternative dispute resolution mutually acceptable
to the parties.

ARTICLE V - OPERATION, MAINTENANCE, AND REHABILITATION
a. After the Project is turned over by the Government, the

State, subject to the provisions of Article XIII of this Agreement,
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shall operate, maintain, replace, and rehabilitate the Froject, or
functional element thereof, in accordance with reguiations or direc-
tians prescribed by the Government.

b. The State currently has a right to enter upon the lands
for wildlife conservation and management, in accordance with the
General Flan for Use of the Project Land and Water Areas for Wildlife
Conservation and Management, Mississippi River EBetween the Missouri
River and Minneapolis, Minnesota, State of Iilinois, executed by the
Department of the Army on 19 January 19613 and in accordance with the
Coaperative Agreement between the Department of the Army and the
Department of Interiaor, Bureau of Sport Fisheries and Wildlife, dated
14 February 1%43. This Agreement shall be interpreted in conjunction
with said prior agreements and is not considered to be viwlative of the
terms of said agreements.

c. If inspection shows that the State for any reason is
failing to fulfill its obligations under this Agreement without
receiving prior written approval from the Government, the Government
shall send a written notice to the State. If the State persists in
such failure for 30 calendar days after receipt of this notice, then
the Government shall ha;e a right tc enter, at reasonable times and in
a reasonablie manner, upon Froject lands for the purpose of completing,
operating, repairing, maintaining, replacing, or rehabilitating the
Froject. No completion, operation, repair, maintenance, replacement,
or rehabilitation by the Government shall operate to relieve the State
of responsibility to meet its obligations as set forth in this Agree-

ment, or to precliude the Government from pursuing any other remedy at
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law or equity to assure faithful performance pursuant to this
Agreement.
ARTICLE VI - RELEASE OF CLAIMS
The State shall hold and save the Government free from all
damages arising from the construction, operation, maintenance, replace-
ment, and rehabilitation of the Project, except for damages due to the
fault or negligence of the Government or its contractors.
ARTICLE VII - MAINTENANCE OF RECORDS
The Government and the State shall keep books, records,
documents, and other evidence pertaining to costs and expenses incurred
pursuant to this Agreement to the extent and in such detail as shall
properly reflect total project costs. The Government and the State
shall maintain such books, records, documents, and other evidence for a
minimum of three years after completion of construction nf.the Frogject
and resclution of all claims arising therefrum, and shal! make
availabie at their offices at reasonable times, such books, records,
documents, and other evidence for inspection and audit by authorized
representatives of the parties to this Agreement.

ARTICLE VIII - FEDERAL AND STATE LAWS

In acting under its rights and obligations hereunder, the
State agrees to comply with all applicable Federal and State laws and
regulations, incluging Section 601 of Title VI of the Civil Rights Act
of 1964 (FPublic Law 85-352) and Department of Defense Directive 5500.11
issued pursuant thereto and published in Part 300 of Title 32, Code of
Federal Regulations, as well as Army Regulation 600-7, entitled
"Nondiscrimination on the Basis of Handicap in Programs and Activities
Assisted or Conducted by the Department of the Army."
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ARTICLE IX - RELATIONSHIP OF FARTIES

The parties to this Agreement act in an independent capacity
in the performance of their respective functions under this Agreement,
and neither party is to be considered the officer, agent or employee of
the other.

ARTICLE X - OFFICIALS NOT TO BENEFIT

No membetr of or delegate to the Congress, or Resident
Commissioner of the United States, shall be admitted to any share or
part of this Agreement, or to any benefit that may arise therefrom.

ARTICLE XI - COVENANT AGAINST CONTINGENT FEES

The State warrants that no person or selling agency has been
employed or retained to solicit or secure this Agreement upon agreement
or understanding for a commission, percentage, brokerage, or contingent
fee, excepting bona fide employees of bona fide established commercial
or selliing agencies maintained by the State for the purpose of securing
business, For hreach or viclation of this warranty, the Government
shall have the right to annui this Agreement without Jijability, or, in
its discretion, to add to this Agreement or consideration, or otherwise
recovetr, the full amount of such commission, percentage, brokerage, or
coentingent fee.

ARTICLE XII - TERMINATION OR SUSPENSION

If the Government fails to receive annual appropriations in
amounts sufficient to meet FProdect expenditures for the then-current or
upcoming fiscal year, the Government shall so notify the State. After
60 days either patty may elect without penalty to termin#te this Agree-
ment or to suspend performance thereunder, and the parties shall

conclude their activities relating to the Project.
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ARTICLE XIII - QELIGATION OF FUTURE APPROPRIATIONS

Nothing in this Agreement shall constitute or be deemed to

constitute an obligation of future appropriations by the lejisiature of

the State of Illinois, and all obligaticons of the State shgll cease if
the legisliature fails to appropriate the funds necessary to meet the
State’s obligation pursuant to this obligation.
ARTICLE XIV - NOTICES

a. All notices, requests, demands, and other communications
r?quired or permitted to be given under this Agreement shall be deemed
to have been duly giver if in writing and delivered perscnally, given
by prepaid telegram, or mailed by first-class (postage prepaid),

registered, or certified mail, as followss:

If to the State:
Director
Illinois Department of Conservation
Lincoln Tower Plaza
524 South Znd Street
Springfield, Illinois &Z701-1727

the Government:
District Engineer
U.S. Army Engineer District, Rock Island
Clock Tower Buiiding, PO Box 2004
Rock Isliand, Illinois &1Z04-2004

—
-+
O]

|

b. A party may change the address to which such communica-
tions are to be directed by giving written notice to £he oether in the
mannetr proaovided in this section.

c. Any notice, request, demand, or other communication made
pursuant to this Article shall be deemed toc have been received by the
addressee at such time as it is personally delivered or on the third

business day after it is mailed, as the case may be.
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ARTICLE XV - CONFIDENTIALITY
Ta the extent permitted by the law governing each party, the
parties agree to maintain the confidentiality of exchanged information
when requested to do so by the providing party. |
IN WITNESS WHERE(QF, the parties hereto have executed this Agreement

as of the day and year first above written.

THE DEFARTMENT OF THE ARMY STATE OF ILLINOIS
DEFARTMENT OF CONSERVATION

By: By:
ROBERT W. FAGE
Assistant Secretary of Title:
the Army (Civil Works)

DATE: DATE:




CERTIFICATE OF AUTHORITY

I, , do hereby certify that I am

the Attorney General of the State of Illinois, that the State is a
legally constituted public body with full authority and legal
capability to perfarm the terms of the Agreement between the Department
of the Army and the Illincois Department of Conservation for local
cooperation in connection with a project for the emhancement of habitat
at the Andalusia Refuge, and to pay damages, if necessary, in the event
of its failure to perform, in accordance with Section 221 of Public Law
91-611, as amended, and that the person who has executed the Agreement
on behalf of the Illinois Department of Conservation has acted within
his statutory authority.

IN WITNESS WHEREOF, I have made and executed this Certificate this

day of y 198 -

Attorney General for the State of Illinois

C-10



DISTRIBUTION LIST



CISTRIEUTION LIST FQR

UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
DEFINITE PROJECT REPORT
ANDALUSIA REFUGE

REHABILITATION AND ENHANCEMENT

JISTRIBUTION == EXTZRINAL

SOINGRABLE ALAN Je DIXUNy UNITEL STATES SENATE
WASHINGTINs DC 205138

ACNGRABLY PAUL SIMONs UNTTED STATES SENATCR
4€2 SENATT DIRKSEN CFFICE HL.DG6,. WASHINGTON 0OC 20510

HONGRABL. ALAN J DIXCNy UNITZD STATES SEMATCR
23J) S0UTH Do ARBORN STy 3CM 3994
CHICABL IL 2761

HINCRAEL T Paul SIMGNs UNITZD STATES S5ENATOR
KLUCZYNSKI BLOG - SUITE 383724 230 SOUTH LCEARESRN ST
CHICAGT Tt 5C€E%4

HONSRABLT LANT TYANSy BOUSE OF REPRESEMTATIVES
323 CANNIN HOUSY QFFICE 3LD5e WASHINGTON DC 2051°%

AONOSARLL LANE W ANs 9 RFPRESTNTATIVE IN CONWRESS
3312 1ATHA STy MoLIWZ IL 51255-7217

DIRICTCR, ACWISTRY CCUNCIL 9 HISTORIC PRESEFRY
OLD V0 4LCS HATYy 1170 PENNSYLVANIA AVENUE Ak
WHASAINOT SN OC 270004

dNT COCRDINATORS US DZPT JF TRANSPORTATICN
(=05 /77T2 11,y 2100 SECOND STREET SW
WOSHINGTINy DC 20532

FEJZRAL ZMERGENCY MANAGIMIAY AOMINg S00 C STREET Si
G0 713y HASHINGTON BC 20872

OFFICE JF ENVIRONMENTAL PRGCJ REVIEMWe LEPARTMEMNT 0OF INTERIQR
MS 4237-41Ry 18TH % C STREZTS NMW - ROCM 4231
WAasSHINGTIN OC 27242

CIRSCTY IR OFFICT OF HAHITATY PROTECTIGN

NATIONAL PMARINE FISHERICS STRVICE. NCAA
WASAINGTON DC 20235

-3INGLE COPICS DISTRIBUTED EXCEPT AS INCICATED

KL
CCPIESH

12



DISTRIRUTION =-- EXTERNAL

AC
CCPIESs

CR DAVID CLAPPs GFFICCZ NF Thi DIRECTGR
CNTR FCR £NV HEALTHRINJ CONTROL/F 29 CENTERS FCR [ISEASE CCONTROL

ATLANTA G4 30333

STAT: OIRECTIR,y US DEPT OF ASRICULTURE
STATZ FAIRGROUNDSs SPRINGFIZLCY IL 6270€

MR VALDAS J #«DAMKUS -~ ADMINISTRATCRy US ENVIRONMENTAL PROTECTION AGCY 3
233 5 DZARBURN 5Ts CHICAGC IL €0604%

AalLLIAM £ FUCIK - DIRECYNR, FEDLRAL EMERGENCY MANAGEMENT AGENCY

RESICON Ve 175 W JACKSCN BLVD =~ A4TH FLOOR

CHICAG) IL &0604

| REGICNAL ENGINEERy FERC RTEIONAL OFFICE
| FEUIRAL BLDG = 3157 FLOOUR, 233 S CEARBORN ST
CHICAG) IL £3674

MR RIGERY H STR2ITON JR, MAHK TWAIN NATIONAL SILOLIFE REFUBE
311 NORTA 4TH ST, sUlTE 107
JULNCY IL A2301

~ FIEL] SUARVRy UsS.FISH & WILDLIFE SERVICE
- OND FLOGRs RUCK TSLAKDeIL 61201

5

| MR R ICHAHD N7L
1437 SZCING A

5¢&
Ve,

US FIi3H ¢« WILCLIFE SERVICTs ATTN CHUCK OAVIS/LERDY SOWL
[ 1437 S3ZC3N3 AVENUE, ROCK ISLAND IL 51271

STAT . CONGERVATIANIS Ty SOIL CONS-RVATICN S\NC LECA 2
31 N OSANDCLPH, CHAMPATISN [t 41820

PUS FISH & WILDLIFZ SERVICY, MORTH CENTRAL REGL CFFICE
| ATTN CHUCK SIBENNS, FEDFRAL BLNRG=-FORT SMELLING
TalN CITIES M 95111%

| MR JAMES C GATTMAN-2EGICNAL DTRECTCy UeSoFISH AND WILOLIFE SERVICE
| FLOZRAL RLDw FORT SASLLINGs TWIN CITIES MN 55111

MR JIRRY RASMUSSE N, ENVIRINMINTAL MANAGEFENT

| TECHNICAL CONTER, PC HOX 81%
LACROSST WI 34501

*3INGLE CuPIES JISTRIGUT-D ZXCEPT AS INDICATEGC



DISTRIBUTICN -~ EXTERNAL

REGI ONAL FORESTERe FEOREST SERVICE
US DEFT DF AGRICULTURE, 313 W WISCONSIN AVE-SUITE 540

MILWAUKEE WI £3203

CONMMANCERY US ARMY TAGINEER NDISTRICT-ST FPAUL
ATTN CENSC=-PND/D POJZELLy 1421 USPO & CUSTOMHOUSE
ST PAUL MN 55101-1479

DISTRICT EANGINCZE®y US ARMY “NGINEER DISTKICT £7 LCUIS
ATTN FLANNING CDIV/ZMMETT HAHN, 210 TULCKER BLVWLC NCRTH
ST LOUIS MO 6£31C1-19534

OFFICE OF THL GCVERN{R,y ATTAZI TOM BERKSHIRE
STATE GF ILLINCISs SPRINGFILLD, IL 62706

HONORABLF JAMES /& THOCMP39Ny GOVERNOR CF TLLINCIS
STATE CAPITULy SPRINGFIELL 1L 62706

DIRZCTCR, BUREAU OF SOIL & WATER CONS
IL DEPTY OF AGRICULTURZI, ZMFRSON BLDG-IL ST FAIRGROUNDS

SPRINGFIZLD IL £273¢F

ILLINGTYIS DEPT AF CHONSERVATION, ATTN TERRY MQYER
DEARBORN HALLy 23D CAST SEMINARY
MOUNT CARFQOLL IL 6172512

MR MAK FR7CH = DIRICTOARs I[LLINCIS DEFY CF CCANSERVATION
LINCOULN TOwER PLAZA Y 524 SQUTH 2NLC STREET
SPRINGFIELD [L A2751-1787

¥R BILL SZRTRAM s DEFARTMINT OF CONSERVATION
NCRTHERY 3TREAMS PRCJECTY CFFICE, BOX 147
ALEDG TL £1231

MROGILL OINELSe LLLIMNDIS DEFT OQF CONSERVATION
LINCOLN TCWCR PLAZAy 524 SGUTH 2NO STREET
SPRINGFIELD IL 5270F

MR DONALD VONNAHME - DIRCCYGRe DIVISION OF WATER FESOQURCES
IL DEPARTNENT CF TRANSPORTATIONs 2300 SCUTH DIRKSEN PARKMWAY

SPRINGFLICLLD TIL &274 4

"SINCGLE COPIZS DISTRIAUTD EXCEPT AS INODICAYED

NC
CCPIFESe

2



DISTIBUTION -- ZIXTERNAL

NC
CCPIESe

DIRECT Gty TL ENVIRONMENTAL PRUTECTION AGENCY
2237 CHURCHILL ROAD .+ SPHINGFIELD IL 62706

RICHARD 6 SEMONIN = CHIZFs TLLINTIS STATE MHATER SURVEY
2204 GRIFFITH CRIVS y CHAMFAIGN IL 51820

MR A4ILLIAM G FARRAR, OEPUTY STATE HISY PRESERV OFCR
IL HISTORIC PRESTRVATINN AGTNCY, OLD STATE CAFITCL BLOG
SPRINGFIELD IL 52711

MR KZWIN SZCOUDRONSKI y 0&PT OF NATURAL RESOURCES-PULNG BUR
dALLACF STAYE COFFICE BUILOINGy 330 EAST GRAN[ AVENUF
DES MOINES T4 ©73149-0034

MR L4RRY WILSSN - DIRECTORy EPT OF NATURAL RESGURCES 2
WALLACE STATS QFFICE BLOGy 906 “AST €RANT AVENUE
DES MOINES A 52319

FREDJZIRICK 8 HRUNNER PHeD Pal.y DIRECTCR-STATE HISTORIC PRESY OFF ICE
JTPARTMIAT LF NATUR AL RESCURCESs PO BCX 1786
JrFFZRSGON C{TY MC 55192

NORMAN STUCKYs MIZ3)ULRI DEFT OF CONSERVATION
Py RBROX 130y JEFFERSON CITY 473 65102

LR DAVE KENNTOYy WISCIONSIN SZPT JF NATULURAL RZSCURCES
3533 MOIMION CAOULSE ROAD, LA CROSSE WI 54601

AONDRABL: DENNY JACORS, TLLINCIS SENATOR
635 13TH STREETs MOLINE IL 51265

HONORABLL JOQZL BRUNSNOLDs ILLINZIS REFRESENTATIVE
JY¥Y3 13TH STREET. RICK ISLAND IL 61201

HONJRABLS M HOB JEJATIGHE? e ILLINOIS REFRESENTATIVE
207 19TH STREETy EAST MOLINT IL 51244

CIFLCTCRs EI STATE METRNO FLANNING COMM
1574 3]3 Ay, RAOCK [SLAND L 61201

+SINSLE COPIES DISTRIBUYUTID ZXCEPT AS INDICATEL



DISTRIBUTION == ZXTERNAL

MS GAIL CARMODY, UPPER MISSISSIPPI RIVER
CONSERVAT ION COMMISSIONs 1330 SECOND AVENUE
RGCK ISLAM IL /1221

ROCK I[SLANC COUNTY 3CARDy CF SUPERVISCFES
1534 THIAL AVE.y RICK ISLANDs IL 61261

COUNTY CLERKy ROCK ISLAND COUNTY
CCOURY HCUSE, RCCK IGSLAND,y IL 61201

PRISIDENTy ROCK ISLAND C3, FARM BURTAU
1142 JOSN DEERL RDs TAST MGLINE, IL €1244

MAYOR & CLTY COUNCIL s ANDALUSIA. IL 61232

ANCALUSTI W TAP LIBRAR Yy BOX 345
ANDALUSIA IL €£1232

ROCK ISLANLC PUBLIC L IBRARY, 4TF AVE & 19TH ST
RCCK ISLAMD IL 51231

MSe 2AM GI{RSaNy IL CCUNCIL 0F MATERSHEDS
69 DOJLINe JACKSONVILLEy IL 62650

ILLINOIS DUCK & 6005E, HUNTERS ALLIANCE
ATTH MICHACL J RUEHDEBLRSe 11712 78TH AVE W
TAYLOR RIDGE IL 61284

MR3e JANE JUANSCNe PRESIDENT
TLLINDOIS COUNCIL OF WATCRSHEDSe ReRs 29 BOX S0
GIL3UNy IL 461435

EMILY Hoa SMITHy PRI CATY LEZAGUE OF WOMEN VOTERS
442 428D AvT o9 RNOCK ISLAND, IL 61201

NI-57TATE 5ASS CLUH, 828 HBELMINT AVE
DAVENPCRT IA £2502

GUAD CITY BASS CLUBy 4327 TELEGRAPH RCAD
DAVINPQORY IA 2802

“SINGLE COPIES DISTRISUT=p £XCEPT AS INDICATEC

NC
CCPILESe



JISTHRIBUTICN -- EXTERNAL

QUAD CITY CGMOERVATICN ALLIANCEs 3024 N LINCCLAM AVE
DAVENPCHT [4 52804

JAND CLCTRy THE SIZRRARA CLUE
214 N HINRY ST SUITT. 20%y MADISAN Wl =3703

THZ DAILY CISPATCHs 1720-5Tk AVENUE
NOUINE 9 IL «612€5

ROCK ISLANC aRgUS, 1724 4TH sVENUE
ROCK TISLAND, IL 61271

WHBFe AM=FPVFy TV, 231~ 1RTH 57,
RCCK ISLAND, IL 61271

fSINGLE UIPIES DISTRIBUT-D FEXCEPT AS INDICATEL

DISTRIBUTION -- INTERNAL

COMMANDER, US ARMY ENGINEER DISTRICT, ROCK ISLAND, CLOCK
TOWER BLDG., ROCK ISLAND, IL 61204-2004

ATTN: CENCR-DE CENCR-PD
CENCR-RE CENCR-PD-E
CENCR-ED CENCR-PD-R
CENCR-ED-D CENCR-OD
CENCR-ED-DG (3) CENCR-OD-M
CENCR~ED-H CENCR-0D-MC
CENCR-ED-HH CENCR-CD
CENCR-ED-HQ CENCR-IM-C (3)

CENCR-PA

NC
cepleEs



q
F =3 U g—
— Al
INIDEX =
; PLATE DESCRIPTION -
NO. D
= | 1 ] LOCATION MAP
[ | 2 _ | RECOMMENDED PLAN T ]
: 3 ALTERNATIVE PLANS _
6 ADJACENT WATERSHEDS o
S HYDRALLIC OATA T .
[ HYDRALLIC DATA T
7 BORING_LOGS e |
8 PLAN _STA.12+21.59C Yo STA V1400
9 PLAN _STA. 11400 to STA.20+00 -
[ PLAN BTA. 20100 1o STA. 4D+40 2
1" PLAN STA.43t40 {o STA. IB+OOCE .(\‘-
° s 12 PLAN _STA.IB+OOCE 1o BTA .19+0OW & to STA 34+ 50CK| jRENTUCKY
l' IN ! 13 PLAN SIA.IGTOOW to STA, 334 24.65W ; '
14 PLAN STA.34+50CE 1o STA. O+OOF VICINITY MAP
“Homsown
(VS S W —) . e
15 PROVILES T SCALE m wnis ¥ =
16 PROFWES TII - -S=
17 PROFILES TIT
18 SECTIONS T e c
19 SECTIONS T T T !
20 PomP_ STATION T
21 WATER CONTROL STIRUCTURE
22 ELECTRICAL ONE-LINE DIAGRAM
23 SEDIMENTATION AND MONITORING PLAN
24 SEDIMENT RANGES A THROUGH K =
25 SEDIMENT RAKGES L THROUGH P
e .
B
Movipions
Symbel Besoriptions [ Approved
- -
MIONATURES AFFIXED BELOW WDICATE €
OFFICIAL RECOMMENDATION AMOD =% 2 —a
APPROVAL OF ALL DRAWNMQE W THIS i
AL 4 WOIATED on ncn momMBIRL U3 oRraor ENGInEERS <
nITLE mock ROCK ISLAND. ILLINOIS
Presared by Sucignad by: m UPPER MISSIRSIPPI RIVER SYSTEM
o - TAL MAWAGEMENT PROGRAM | A
LOCATION MAP . [y b2 PODL 18, RIVER WILE 482.7.
= cour manmr o ANDALUSIA SLOUGH
= Je———
YRR i . i z fomromommcmecn s Chestod v LOCATION MAP
o A ecommendad byi
Reviewsd by: Boute: h: A oot
b As =l N)rotersmes |
Approved my: T 7 T —_— [ s -
Appreved by
Cou. Conrs Br Ememiias ~ “Bate: [ [
5 I . 4 3 2 1 PLATE 1




. | DIVERSION

DRAINAGE

/

\

OAD ﬁoveene‘a
POWER SUPPLYZ

“DEAD SLOOGH
EXCAVATION

| Symver
N
|
-
L

Drawn by
Chacued by

Reviewea by

Apocovec by

Dvargued by

2E OMMEMDED PLAN

A% BNOWIT Jetecence

SCALE
Revisians
Descriations " Date  Approved

NGINEER ZiSTRICT
C:) F ENGINEERS
ROCK ISLAND. ILLINOIS

UPFER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
POOL 16, AIVER MILE 482.7
ANDALUSIA SLOUGH

Sheet

~ aumber

Sheet of

1 PLATE

5




[63]

C

[ .
ACCESS ROAD { OVERHEAYE
, ELECTRIC POWER SUPPLYAS

- csé‘z'}ml_
! 400

h-87-5

BILIZATION -

\PRAP

ALTERNATIVE \
LEVEE LOCATION |

|
c 12
_PLATE

Drawn by

Cheched by,

Aeviewed by:

+ et U3 A Corim
Fergean

———
— -
e
o 80c ‘200"
Y ol 1
Scaf .
T Revisions
_ Desciptons _ | Date | Apotoved
= R - ‘
— .- e 1
U S ARMY ENGINEER DISTR«C"
CORPS OF ENGINEERS
ROCK ISLAND. ILLINOIS
—- - R I . . .
Designed by T UPPER MISSISSIPPFI RIVER SYSTEM

ENVIRONMENTAL MANAGEMENY PROGReM
POOL 16, RIVER WILE 462.7
ANDALUSIA SLOUGH

ALTERNATIVE PLANS

[soer .,
5 4 3 } 2 1 PLATE 3




[ T 5 4 T3 b 2 T i o T T —‘
, |
i
D D
- !
= Li_
i
1
i
F— —
VElJ;: (TN—l'TE— Tz
St W
. [ISSlSS[PP\ RIVER
PR * . -
C
C
‘?Cgf‘ciuri - ADJIACENT WATERSHED CHARACTERISTICS
- - eI Sedirmer Yicid. —
el watershed Area, acres AC-ET /Year
A 519 2.2
=] TS 3.8
C 208 0.8
(o2 1se a2
B B
i
e
S — P
L Wevieiene
| Symbet | ) Jome Jasprened]
il . S i il
R e S i
_ |
I S q |
ADJACENT WATERSHEDS R — i i i B
U.S ARMY ENGINEER OISTRICT
CORPS OF ENGINEERS |
AOCK ISLAND. ILLINOIS |
Oesspnee vy (] UPPER MIBSISSIPP RIVER SYSTEM .
A NTAL MANA T proamam | A
SOALE $:24000 Srown by - — POOL 18, RIVER MILE 482.7
' ; — e e ANDALUSIA SLOUGH
= = " = ™ Choshed by. :
- e IR 5 . ADJACENT WATERSHEDS
- __"_":As Shown | meereees
- o] Deter "t mmenber:
[rom—ye —
frvnd i oot _ ol _
N e A 3 [ Lo T PLATE4



W
o

o JANUAI-?‘Y FEBUARY .HARCH APRI MAY JUNE JULY AUGUST SEPTEMBER| BCT@BER N@VEMBER | DECEMBER sate
2 N . . .
19671 & K sate
¢ i 3 sasae D
0 - 35148
1568 = 2 saie
] = 1 1= 3331
w - 33318
EE=: £SIES
13691° == = = sas1e
. — 3331
w sss1e
savie
= C
o E:_ 1 nate
) sssae
o
S
= o
1971 X sie (’
4
B S
vl ° nae g
I w
z & —
z 2
2
z -
5 ]
u o FLOOD PROFILES AT FAIR PORT, IOWAL
g z River Mile 463.5
3 g Event Elevation
E 1.5 549.0
E 2 550.8
S 553.0
1973 Z 10 554.8
50 558.7 B
= \[s]o] 552.8
o = 33418
i |aie
1974 2 = sante
R = ] ssie rvistore —
0 as1ie e e = e e e —
S 2
lg_]slﬂ 2 Sadis .
R = JE PR -4 -
o d S=SS3 e e —
U.8. ARMY ENGINEER DISTRICT
[ 33318 CORPS OF ENGINEERS
- MOCK 1SLAND. ILLINOIS
Wasigred vy: m VPPER MISSIISIPPI RIVIR SYSTEN
1976 Ea e TAL MaA T rnooraw | A
Srowa by  t— POOL 16, RIVER MILR 402.7. ;
== ANDALUSIA SLOUGH |
¢ . - 0 D) “« - “ LY " w 2 ) JON 3 L] - ) 3 Bl » [ L - - - sasse Choonsa by !
S o T ) N L R N L ] e e SRR L RN L BN AL -
| UANUARY "] FEBURRY | MARCH ABRIL T MAY JONE WY AUGUS T SEPIEMBER| @CTPBER | NOVEMBER | DECEMBER HYDRAULIC DATA I
MISSISSIPPI RIVER i B __ rviewed by Some: T B
NOTE- HYDRBGAPH As shown | eiem.
NSEEVE——— ) N
- FAIRFORT,IQWA [P L B
— | eet_ e

5 I i R N . 2 1 1 PLATE 5 _




Rl

[Tl
oo

e — ——— i T e Tt TT T - T I - e T - —_——m— T - Rt - — - —_— E—
5 N 4 : 3 2 ; 1 !
FLBUARY | WAACH TAPRIL MAY 1 JUNE JULY AUGUST SEPTEMBER, GCTOBER | N@VEMBER | DECEMBER
i P S T AL R . uml s wnweml I = s
g E=ES = £3 =S
R = — 3 o =2t = - 34sie 1
: ESESCS H wain D
3310
TR
34310
=7+ ] -+ EESE = Fteen '
T I e — ssan
= S 3 ——t— b
= —‘—ﬂ_— = saage
2= - i— & T z s = 33ale
P _ e
EE=s = = ETS =3 £ L -S1) N
= s==== C
g - | > oy s 33ale
- sage
ST i
H
> Z
San i -
= <
3 &
3 z
z
:J —11 - a3 %
A w
s 4
& 3 4 2 S
- ?
I T -
3 sase W
3 E &
g z
8 = e RSy =B == o
h o i 2E = SR wae &
]
&
—_— _ . . . e $
13 w
SR 2 E S EDES &
— = 3as10
BiEoesssmifoces SiES B,
T 33a1e !
g SIT T IS T o o CT 3T = - g
SRR = e - SRS =3 == = ‘
o Bba appad = r == 7 1313 ]
1984!0 =3 R o 5 il = Ty San e
= |
== —+ 1 ~— Feeen] - Revisipne
- Sovarigtons
. — o ___ sssge
- saae b —
o s o D QD T 1 - e - : 3
= ES St S RO E
o 3= T 4 F——3- 1
i e o g b s e sl 1 3aale R S - -
U.8. ARMY ENGINEER DISTRICT
o s T o g T T = ssais CORPS OF ENGINEERS
FE 3 S R ERE T E E E S P HA : - ROCK ISLAND. ILLINOIS ,
SR = — Bovigned by m urrEn mISSISS IVER SYSTEM
198619 =t = saie ENVIRONMENTAL MAN ent proGRAN | A
R Eg== = e EE == Browa by: e POOL 16, RIVER MILE 40127
iSEs=cs = 2 ANDALUSIA SLOUGH
[l = T et - = 6348 Coaehost oy
T A T S A T e e e e T e m o« t wwm ! o wumew o 4=
| UANUARY . FEBLARY MARCH MAY uLY | ALGUST SEPTEMBEIR BCT@BER N@VEMBER | DECEMBER HYDRAULIC DATA T
WISSTSSIPPY RIVER T T T T e e e T v e ——— -
NOTE HYDRAGRAPH - S AD ShoWN | mrerease
- —_— iy~ s l——~ — ]
- FAIRPORT.IGWA ety f b o
G=: 1 Gheaat _ - _

i |
l ! PLATE 6 |




A-87-3

. o= e t
I <, TeP ELEVATIEN 5477 A 87-4 A'87*7 P
R - -
550 =eo ELEVATIEN Sa5T — T ATEF T - o & e SeC L Ay cme iR T Len sas - A —— e e ASBT-6 i — TEP ELEVATION 5278 — 550 :
be - T@F ELEVATI@N 545 .
T TP ELEvaTI2N 5451 @ w B 87 ELEva & TO° ELEVATIBN 545! Tes LLEvATI@N S45.0 bl CL MR OSLLTY LEAN CLAY :
[ o e ey ST BR. CLAYEY SarC ITH CLAY SEawS I w e o P - T .
bl o 5. sesanIZ FAT Cumn L X 1 | O L meTICED BRFAT av EITR BROANIC RATTER i e -1, - BB AL o ; ‘
17 8¢ BR CLAvEY SwC 8Ive vomc 8P CR FINE SAxT wocr (1) ®o.0) e1/27 = " T ea i D
B TN (eno r & IR GR.BRGAKIC FAT CoaY R
540 — Frw wrmmwmrese o — G SACY LEan CLAY (5,JO0L) sRoAnIC) 0o e - Casas (3) 1 oo oo wofie Dl 10 IGHLY SN Of G FAT DAY (LIGNLY PRGANIC: [ e 3 1540
== o g 1
C o CF. SANCY LEAN LAY BITH SANC LEMSES ) ;.L we.r) 48/18 I‘LL Lo GR MEDIUF CLAY 881 Cr G FAT QLAY (SLTGHTLY BRTINID) |
et - O SR S |
5 (o) pe Pt o o meTTiE B FaT Coa [
. 1 !
$TA 2zezs | (s) ”L - . STA 31-90 i
530 w52 - o . o (O] o " A T S GAY STA 28-30 CE STA 2175w CE o 280 R -—'gap
T3 s, STA 1485 580 R 780" L FEB 5. 1887
230 R FEB 6. 198 FEB 6. 15€7
FEZ 5. STA 1246C sTa 168:00
30 R 470 L
FEB 5. 1987 FEB S, 186”
——
 es A-88-3 A-88-4 A-88-5 A-88-6 ‘
- o - T
& “. . B A-88-2. . 782 EcEVATION 548:3 - e 1P ELEVATIDN 5¢7.9 e e I EEATION SETET T T ELewTIeN S 550
sees TOP ELEVATI®N 546.7 TOP ELEVATI2N 546.1 b M T !
: T o w swor eas car i o m wor U aaY o | o m swor e axe . w] @ R Ewan :
Do e G o R FaT Car € e LEAN GAY asg 0" CL B LEa CLaY WITH SAIT LENSES -5 SR CLAYEY FIE SND !
ARTINE RN S sso |l & ey Lean car a1t Tin LaveRs & sme ars [n oo R mEDIN CA¥ i
t"J CLTR G ST Cuar T CLG TR MEDTIM CLaY - Tt oS W‘ : - 00~ @or B ot CLAY [ I 540
Pt} 100 5 O R FAT QLAY % 12%
Qov Be MECIWM AT as | 2 P TN | i
- aso G R LEAN CLAT STA 10-50 CE
) ST4 12-85 STA 19-35 (G aam gl O LN G I TN LR 0 o _CEMTERLINE . o -—“530 C
26 260° L (S) lee] B G SARDY LERN CLAY RITn IHIN LAYERS 8 SMC STa 40-8C 18 FEBUARY 1988
JANUARY 1GEE 1
26 JANUARY 1988 0 STA 31450 18' L METE. WATER ENTERED HBLE AT .5, RESL T8 2.0
NETE, WATER ENTERED F@LE AT O ROSE T8 13 MBTE. WATER ENTERED MBLE AT 4. RESE T8 107 & 5 R 27 JANUARY 1988
S Gk DI T DV SaC . ;
26 JANUARY 1SBB M@TE. WATER ENTEREC MO_E AT 3.0°. REST T& 2.3
D s Enrenrs e T . meS: TH B
STh 21-2%

-88-8 . o _A-88-9

L
26 JANUARY 1988

NETE. WATER ENTEREC ..
DRILLING TERMINATE:

e mest ez
AT 335 0 Te smC Boew

_A-88-10_ . _._A-88-211 A-88-1¢

LEGEND

BORING NUMBER

- . AA-ge-10 0 o AZSo=ll T 1 P MILE AOVANCED BY TNAM AKER b :
TEP ELEVATION 546.0 . e 52 18° ELEVATION 5420 TOP ELEVATION S46.0 T2P ELEVATION S46.3 : WILL AVNICED BY HRLLOY STEN MXCER M3 :
: y o EEvTEn se60 S b n | NPT SRR
g ad ) M T I e P =R ™ IcE " CH-B CR LIGITLY MCANIE FAT CLAY !
T WA Car AvER (e soeiE ) TV e scsemy meansc Far ooy TS IRGANIT G LAYER (M SAmE ) e wm wEm e w
TR Qe e suszafal or o re ear e bl it N o o FaT
= - - - 25 [ . — - - 7L o oR AT Coky - - - B X e . =540 LISID A0 PLASTIC LDaT 40728
ORRL - ! "l e o rat o] WL STRATA OuE
aso ksl = 82729 4o 38) CL GR. LEAN CLAY PERCENT PASSING 4200 SIEVE (A7) ;
CL-CH GR SAND MECIm Cosv o
Th 26-
o v 55 s ..ﬁ o o m e ok i €L G SMor LEan CLaY HETH D aveRs RO I N IR © B
TERL . [N MDUR STRATA CHANGE ;
19 EEBUARY 1588. e % Bl - - [ R - S ——530 i
a3y G arz 1 STA 27-3% STA 4178 STA 7-21 CE MELE EXTEMDED BY OKIVING £ INCH PIPE ‘
| 5P BRMEIIMTE I BaC 310 R - 180" R i @ AKGER. PRSSE SR SPLTT SPOSN NEFURAL \
® B 27 JANUARY 18EE 27 JANUARY 1888 27 JANGARY 1988 LSCATIN B SeRDE '
METE. TATER ENTEREC LE AT 123 M8SE T8 13 LY 4. 1978 APCRER T KSR |
i
STA 30-71 CE !
10 L i
13
19 FEBUARY 18988 Ravisions R 1
. Symbol Descriptions ) Date | Approved |
_88-14 e WATER ENTERES o, Rese Te o e JE— oved ] :
550 - L A-8E-14 0 [ = ezl DR e S s P -- 1550 I
A T@c vATIRN 5458 T@° ELEVATIBN 546.C ’
L — e . _ ‘
L G Cr SISTLv BRIANIC FAT Gav i R - — -
A T
> TRCARIC ELAY LAYER ( me SKLE
i
| o e o I .
SAO- - Mo Cain SR EIIm Tan - = - - —— S e e 8B40 —
» P ao oot aay | o
- D S
. U.S ARMY ENGINEER DISTRICT
530- - . £TA-28-87 —— —— JRE— — e - - - e — - - — =530 CORPS OF ENGINEERS
30 R

18 FEBUARY 1988

ROCK ISLAND, ILLINOIS !

Designed by: 't RIYER SYSTEM

TAL GANAGEMENT PROGRAM

Drawn by: o Engney POOL 18, VER MILE 482.7 ,
ANDALUSIA SLOUGH
Checked by: BORING LOGS

Reviewed by:

" Ag shown

Sheat ot

PLATE 7



5

2

5tq. 12259 C=
Mon 32.3 £1553 53

End of Levee-€1.552.8>

Pl. STA. 1450.008
A« 30°00'00°

O+ 38°11'50"

R~ 150.00'

T+ 180.00"

L= 235.62'

E+ G2
P.C.61A. 0+00.008
PT. 9TA. 243%.628

Sta 3+5IC T

e T §
- ~

L
[
14

PT.8TA.9+G2 %

N

PL STA. 2435.628

A=GT*22°48"
D= 38°11'50"

E= 30.28'
PC.STA. 2+35.628|

PT.STA. 4432, ozg]

RIi.STA. 11482.008

T= 160.00'

Ly BiS.Ls'

Er B9

PC.STA, i0+22.008
P.T. STA. I3+40.68

-MATCH LINE STA.\|+0O

Pl. STA. 1G+70.68
Arxd45%21°'20"
D= 8°00'00"

R

= R T ————
¢ 200 300
SCALE
Revisions
Symbol Osscriptions Oate [ Approved |

U.S. ARMY ENGINEER DISTRICT
CORPS OF ENGINEERS
ROCK ISLAND. ILLINOIS

Dexigred by:

UPPER MISSISSIPPI RIVER SYSTEM

e = m ENVIRONMENTAL MANAGEMENT PROGRAL | A
. Drawn by’ e POOL 76, RIVER MILE 462.7
@ ANDALUSIA SLOUGH
i Checled by: PLAN
i STA 124 21.959C 1o STAL VOO
: Reviewed by: SuchS Showh ?:::::u.
Date: numbaer:
Aporoved by:
rring Sheet _  _ ot _
5 4 3 2 1 PLATE

8 |



A
"

o
57
SRLDSE
S
s

4 AX8B-12

pus

e
B i
“ & AR
Fhd
-
20c 300"
----- e

Date [ Approved

U.S. ARMY ENGINEER DISTRICT
'\ CORPS OF ENGINEERS
- ROCK ISLAND, ILLINOIS
X Desigiad by: UPPER MISSISSIPRI RIVFR SYSTEM
A e 00 @ TAL MANA T PROGAAM
_ i Ovawn by e POOL 16, RIVER MILE 463.7
= b ANDALUSIA SLOUGH
i Cheched by: PLAN
-~ ; STAOO o STA. 20400
i M Raviewsd by: el As snown | M,
Fovs vmbar:
Hall e Approved by:
.. i g’o:‘:‘"‘ Sheet _ - of _
T
3 1 1 PLATE 9




/0
! 4
i i - +
! ? . 20+ o
| P1. STA. 14+26.0D] ‘?‘ ef 25\:;8: lo_'q <
R 4 R= 1567.699" 14 |
. fa} T - i
T= ' EY ‘E- E4 E 0 [ 4] D |
= . N I -
° é= g? '5?.‘7‘_1 "(; PC.&TA. 17+69.02) =E o
PC.STA. 11426.0D 2 PY. £TA. 23461854 Y
] 5 F
t
& - I )
A-ET7a U 3
P
3
Lighi -
Sta. 0+00E£ =
5fa. 29+80.00 c
WATER CONTROL STRLCTULRE
€ e e ——
A-BT7-2 )
T
. .
o e A !
- - P B
. Place excovated materiol fomn river access cot
- - Ploce material amanz e.(/'sﬁhq frees fo
e appronimate 2'L height
/ -
E - P -~ -
28 | { ; L
& o |j:c 200 ) 300
- I 1T Y Sl
2 Revisions
=z Tiptions. - i BE Date Approved
s - ] |
|
. U.S. ARMY ENGINEER DISTRICT i
CORPS OF ENGINEERS :
s ROCK ISLAND, ILLINOIS i
% ™ Ty Desigond by: m UPPER MISSISSIPPI AIVER BYSTEM i
EN TAL MANA T PROGAAM A i
L - - Drawn by: o Ergraery POOL 16, RIVER MILE 462.7 }
- B : ANDALUSIA SLOUGH 3
Lol e Checked by: PLAN !
3 e et STA. 20400 to STA. 43+40 !
% e = Reviewsd by: Scali A o ehown shewt T 1
loR SN reference
e - Date: number:
6"/ Approved by:
Fovmined St _ ot _ ;
5 4 3 2 1 PLATE 10 .




| < 1 !
l I
i . - !
| q : 3
i 9
i
i b1
| | 1 '
| 503 :
| .
D g I3 i D
e + o i
iy @ & o R
=M ® o € PI. STA. 40+86.050 c :
R LA o ;
N P1.STA. 33463.00 o) [N 151 i
‘ - .
AT A= 2152000 © 3'\0 5: 2_50:08‘.083 . |
i O = 3*3a°'50" \ﬂ L= .. 763 o i
. R« 1597.184" ™ z 39s,
g too|T- 3000 . fe.otk Bree.05D |
\ : 2C.STA. 31486, i
< Y = ';Z?égz? P.T. STA. 43481.81D :
J, PC.STA. 30+63.00 i
PT. STA. 36+56.05D i
T . ) [
P Ss-BE~B
5
1 . 3 Ry 3’ 1
. AR C O
. : Vi K3 S
nE 8
C SIS - = &
Rl c
, Lo ‘
A-88-5 o -
p R
A l 651.% =
1 .
N TR P N
b’ Pra s &
— ——
. | —
®
A-R§-11 Ll ‘
e |
G ;
B = |B
[
E 3
i
Symbol Descriptions Date Approved
= ! — —
TS R SR B
U.S. ARMY ENGINEER DISTRICT
CORPS OF ENGINEERS
ROCK ISLAND. ILLINOIS
A i Designad by: m UPPER MISGISEIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PRAOGRAM A
- Drawrn by: o Engmeens POOL 18, RIVER MILE 482.7
} - ANDALUSIA SLOUGH
! ¢ - e — PLAN
i STA. 43440 To STA.IB+OOCE
Raviewed by: 'GlhAs shown '.WII .
Date: numbaer:
e Aporoves br: - —
Orauing Snest_  _ ot _ |
5 [ 4 ‘
1 PLATE 11 |

_



/ o v
5 i P
1 3 L 2 ; é A-87-6 1
Pl N d
oxB o
W ane—
<C -
M
LR 1
b - :
ar P1.5TA.48+60 Bl :
B= 12°20°00
D= 4°071'31°
- € = 1388.29G' -
i T= 1950’ S g T
R L= 298 841" o i
.l E= .08 . !
| Q |PC.STA.47+10.810] | 30417.5JC£ . i :
| o LPT.STA 50+09.650] ot a0 0 on
| N ) Giacent ExcONC '
‘ g & Adi |
! ha . |
— & ' B
Pt 5€ fabS/ﬁ D= 28+70ce ‘
° R vmping Station A-g7- s
S\aii
e £
X‘t " ©
: n1 & \ ,
: iy O ’
! %:l }l S ?
c i e
j 1 t b Y C
{ 11t 3 O v
| 4 0* 2 /
" o A- 2‘3418
i Y
| AN Y
f X \\ ‘{ 1\_‘ J]
« I
1
1.5 \
| 24 Z ;
,, - ;
o0 O
e - v
c N
(A
M
I :’ ’ ‘g{
g , - 4
% D B
+
Q
- ‘0
L T ~ - s
: ° ﬂuﬁ'ﬁ?:g 300
[PPRTN| ! ) ~
| — Sy Desemns T i | eprored]
| ~ : i
| 17 — 1
| B - IR SR S B
h U.S. ARMY ENGINEER DISTRICT
CORPS OF ENGINEERS
ROCK ISLAND. ILLINQIS
‘: A Tl'l"‘ by: m UPPER MISSISSIPPL RIVER .iur:u .
ERVIRONMERTAL MANAGEMENT PROGRAM A
3 Drawn by o Epraens POOL 16, RIVER MILE 482.7 |
. ANDALUSIA SLOUGH
Cheched by: STA. IB400CE o STA. R1OOW
& to STA. 34+ 50 CE |
Aeviewed by: ‘elh:As ﬂ.‘°wn m:*!
| pr—r—— Osta: )
| l Drowiny Sheet_ . of _ i
‘ 1 3 2 i E PLATE 12
A

3



jo.

LS 1 A

L.
e

_

MATCH (1
E_STA. 9100w

e O
A2
at
P
o
S
-
S et
S
. LS
vt

This Plate was provided to show arec of not recommended

bank protection (Alternctive £).
Monitoring ronges have been established in this area

as shown on Plate 23.

[Foe

1
Revisions.
Symbol Oescriptions. Date | Approved

U.S. ARMY ENGINEER DISTRICT H
CORPS OF ENGINEERS i
ROCK ISLAND. ILLINOIS !

Designed by: m UPPER MISSISSIFPI AIVER SYSTEM
3 e Corn TAL MANA NT PROGRAM A
Ovawn by: o Engrens POOL 16, RIVER MILE 482.7 |
ANDALUSIA SLOUGH ¢
Checked by: pLAM
| STALI9400W fo STA.33+24.65W
Reviewed by: k-h:As %°wn 'S‘I;::”“
- Nt
Approved by: .
2ok oo of encimeers | Somr™® Sheet _  of _ :
1 1 PLATE 13 |




! 5 | -3 | 2 ‘ 1
= ; St J1-40F rg,{‘,kﬂ;iéf_ Sta eI F S7a O*25F r
28 F7 L S TR 48 Rr !
D - Ste 0-25 Bk D
\ e R i
- - AR > \\f-;i’ Ee54f ; | ~S’a /30F
ISta"9+48F 24°CMP o o \ 19 ‘
26°LF | H
‘. I8 Riprop Blonket Sto [vISF fo Sta 9+50F /,,/A i
A Sereg Bren kel St [vIaf Jo ofa U208 ‘
;
i
: 4
. [ CURVE DATA _ ]
g | PLST7A 0+25F e 30F 2411F 6+54F 8+16F 9+48F 11+ 40F |
| 36745 /9 20° 3/°30° 65°30° | 24 | 16"
R 150° 150° 150° 150" 150" 150" i 50
T 49.8° 684" 264 423 965 . 319 . 211"
. L 962 1263 52.4° 82.5° | 1715 . 628 i 419
E 8.0 148 23 58 | 284 | 32 | 15
PC $TA 0258k | 0+69F 1-94F 6430F | 6+95F | 9418F 11+19F '
L P7TSTA 0+639F I1+84F 2+46F 6+95F 1 $+18F | 9-78F | IMSIF
C
4~B7-6
ct SL.STA. 3+ BICE| e
sta ) Gt § e :
2 .« 1 e * -
| ZTeo B R 297.91 54%
| I 200.00"
‘ E
3 B
Z 3 -
; Trmeet T e i) |
e ® U.S. ARMY ;NGINEE:D’IVSTVRIET
CORPS OF ENGINEERS
o ROCK ISLAND. ILLINOIS ;
N L A UPPER MISSISSIPPI RIVER SYSTEM
A . P o = Lol ENVIRONMENTAL MANAGEMENT PROGRAN | A
[ - ol . . RS Deawn by: EE A i POOL 18, RIVEA MILE 4021.7
| ro o ANDALUSIA SLOUGH
: e L Cms - syfer ] Chacked by:
N - ] £4F . STA. 3d+50CE to STA.OH00 €
- e Reviewed by: o '7"
13 e
‘ ; ’( , -2 . pyse—r— . ]
r
- 5 ] .3 2 ~ B R PLATE 14 |




et
oo

, .0 jg i
Q Cfo SY
I A A R T v [ A R A =N k’lﬁ” R T T
~ 0 ! 1= ; ! | e 89 ; | | ,
~ ; . | ! i ! |
p §| e1spes ; 1E15528 R 155277 | egs27 £1,55 55261 i S& eiss6 | €1 5525
- 555 omigrm s T e s B i B N st/ : I e AN S : | N 555
2 % \ » ) ‘ | N\
2 550 ——ft-- ¢ b T - ' — T e ——— - 550
o i ‘ \ Tt 1 : i :
' i i ~——c T he— ] i s i
E Y i N Ex sting ground firje ! i ! AN i i : :
o 545 —- __3““,, : - - H -4 [ T ::—:‘:j_'_‘,,:,\fk>‘_ S S S S — Y} -3
c 5 -New 36°¢ £C Ape ‘
A o ; ) €1.5429 :
S sdo - ¢ ‘ ‘ 54
. e e - -k -—-1 - - - - B sl A i e B + v — O
2 i ! : !
° X i ‘ ‘
w : | ; _ o | . B _ ; ; A T I IR | ; [ S S
o+00 [ ki 3 a 5400 [ 7 k- ] 10+00 i3 T 15100 16 i 8 9 0100 2 2 3 4 25400 2 27 28
5)‘0%:0&5 or’ /00 fwa/ong d Levee '
LEVEE PROFILE 8
s
0N
I Ay
S o R SN S
; T T H r 7 T -5 X B RS e
S | | [ 2 N o
: ! or¢ 'S i ;
— EIL5524___ ; £1.552/3 i i e Al 552_; Pibs ‘ ‘15524
g 555 e e et : Y e s - s Pon e e e s f“ - B Ei st R '\\ s — 555
3 5 ‘ . ; ; asEvee Profile grade = 0 0001665 L ; ; , \
@ : j ! ‘ T 7 T ; ! T
5  sso ; : i — i St S 1Y
= 1 | ‘ ‘ L \ELs52z | | ‘
< : ! ‘ ! ;
Y] i ; ‘ ‘ ; i ‘
° 545 ; = \ ; 1 ; * ‘ S Co . T 945
= i , i | P i ! .
:)2 i - Existihg qrou/?d Iine | i { | | : ;
¥ 540 e R : : ; B ' : - Lo - .- i—— 540
g I
2 | | | } i
w S U S | | L o S | j | ; , S .
8 2] 30t00 3 32 E£) 34 BioO 36 LY 38 39 4moo 41 Z a3 a4 FBH0 46 a1 48 49 50100, 51 52 53 A4 5500 56 Sl
Stotions of i00 feetalong ¢ Levee 5 W .
LEVEE PROFILE S N 3]
w ©f [
.G ~] Vi Q
1 - ) 3 Z|d
u 0] RN S S+
wld Q S « 3
29 | 3N 3 3
e - : —3% R . —— g
! |z@ ’ Cg ! T we | * Ly
! Uiy i : :1 100, Tronﬁ/rfbn ! 100'_|, Transition S| Ravisions
S ey L CL5520 ' o &spi9 g lelssiee | & . . T N Secratons oute [aserored
3 N F | 1 [ £l 5508 15518 TET5518
3 / \ | \> s ‘
> 550 -- . : - : DR T T S e - =
A i i .
3 i U.S. ARMY ENGINEER DISTRICT
o 545 - \ _ CORPS OF ENGINEERS
c \ ROCK ISLAND. ILLINOIS
= — 61:«5;‘/09 grovnd /me
g Oesigned by: UPPER MISSISSIPPI RIVER SYSTEM
o } ; :\ X o Coren ENVIRONMENTAL MANAGEMENT PROGRAM
et S40 - - . . 3 I ; 4 4 i 5 Drawn tiy: o Enginwers. POOL 16, RIVER MILE 482.7.
5 ! | ; 4 ‘ ANDALUSIA SLOUGH
o ‘ ; e Cheched by:
o i ‘ i i [ ; ‘ | . o PROFILES I
57 S8 59 eot00 Gl G2 63 ¢4 @Btoo @ 6l ) @ oo T hES 74, 15t00 6 R T ™ 8000 Roviewea by SASs shown | Mt
Stations of 100 feet a/anq ¢, chee I N L
——
LEVEE PROFILE oies —
5 z 4 i 3 2 ] 1 PLATE 15 |

.




3
! X o 5
- NI - : [ S I | j i e B
‘ ! | | | | |
I cx0 Uw ‘ ‘ ! ; ; : 1 |
: g AP ‘ 3 | | !
3 = 2O -mim Gm Ve ! 1 ; - : ! ok — 1 560
‘ D - N . R ~ ; i
i § Woow N /?/VE/\’S/[TE SHOULDER
- E 555 - . S . 55
£1256.0 EL 5517
.
6 i
4 550 > - e = 550
£ : “RIVERSIDE DITC
o Se-z0¥Cs \ i )
: 5 SLANGSIOE DITCH EXIST GROUND AT &— ‘ | LANDSIDE DiTeH -
N - 545 — . - | ; 4 U SR f o e e e 345
BE ] o
| > , : | | I
2@ ! i | i . : i . .
| u ‘ ; . | . | N i i | ‘ J . | ] N N 2l S A R SO
i 0400 \ 2 3 4 5400 & 1 8 9 iowo " 12 13 1415100 16 7 18 19 abwo 2t 2 3 24 15100 6 27 8
: Stations of I0o feef olong &
ACCESS ROAD PROFILE
C
| - R . L
| | I |
| ‘ } ‘
[SEEe 1 : : : 555
¢ ' ' ' ' ) : g9 ‘
A ! 5“: i
@ ! ) "N
) X :
: > 550 - e —— S L. A S Y Ve
i N ks |
i \ % iy~ i
. - \ E1.550.0 | i : e
1 & ‘ ‘ : ! ’ : 3
C 545 - . : N T - ’ ) . S o T o -t - T i T s Q‘_\"”i o e e 545
‘ dé - | ! ‘ i ! 6'/‘544.0 / ;
i = ' H | H .
! ¥ =40 — - . . . . o . . ] . U R O | _ N ; i 540
1 9 : 1 | ‘ i \
i o | ! ;
: u i i | : ! J‘ ! i ! i
. i N i i . N | ! [ o L L I N S S S B . i ' i i _ i
04008 1 2 -3 4 54008 G T 8 9 104008 i 2z -3 e 154008 16 (b} 18 19 04008 2\ x4 23 4 1594008 26 7
'8 Stations of 100 feet olong &
OIVERSION DRAINAGE DITCH PROFILE
Revisions
Symbol Descriptions. | Date [ Asproves
1 :
U.S. ARMY ENGINEER DISTRICT
CORPS OF ENGINEERS
ROCK ISLAND, ILLINOIS
Designed by: UPPER MISSISBIPPI RIVER BYSTEM
i A e Corme ENVIRONMENTAL MANAGEMENT PHOGRAM
i Dvewn by: o Ergmaen POOL 18, RIVER MILE 462.7
| ANDALUSIA SLOUGH
;— Checked by:
PROFILES I
Revigwed hy: '““:AS 5\"\0\\'\"\ Shaet
| N —
Approved by:
aing Shevi_ ot
o 5 i} 4 | 3 | 2 - 1 PLATE 16




it

]‘ 5 7'7774 B 4 3 | 2 1 T
|
P N L - | _ . _ -~
A | | |
— J S ! | | fa]
o~ ! : !
& 20 8% S j | oyl
: = 555 AN ; : i 4 [ 555
D} I 17 Q> i i | | s1id
i i + . H . | i B
| ) o9 RE i | ! )
. . [l D i H ' |
S ) 550 -- - - -<§(f£ R IR : G4 - - ! : | ! ::},, =1-Yo)
b L Pt i ‘ ! i
i < o | Exgtipg ground line ‘ : : | Y
b ] H ! ! ! | |
| pa 545 T D . IS R/ PSS L B - - e S e | | 545
‘ 20_ j S ;5 , ST RN N .
. = P £154/78 E1 54173 £1.541% | £1541.0
i ¢ i : d Thoyweg Slope = D.H005055! =
i T
—a 2 540 oo o - i - e - = T 540 -
3
oy | \
W - B : i L A i i 1 i 1 i i i e
‘04000 2 3 4 200D & 9 10t00D 1 17 3 a7 Bood e [h] 8 B w000 1t 22 23 28 154000 6 27 (-]
Stations of 100 feet olong & :
REFUGE EXCAVATION PROFILE :
; |
c i
N T i i 1 e T o T ! N L i o
i | | ! | ‘ ! g ]
| ! N | ; i
= ‘ ! 20 * LW ‘
: < ; ! I
% 555 - ' ! - - 32 S - ey : i - 595 :
X ‘ } 19 ! | Q @ ' |
v | | o 50§ SH o |
J i i ; o oy 3 £1.550.8.
: = - . . i . , . ; 4 | E ] S AT . L850
2 e ? | 3o g IR | |
‘ | ) | 8
13 1 -~ Existing grovnc ling i 2 & ' Mig51551PP1  RIVER —
¢ 545 | R [ - S S - i - o1 545 |
@ - | DN ASNINNZ:
] / | 27 g 34
g £ 5405 - 3 , ‘ £] 59967 j . E] 5470
: £ sao === . - S halweq Qloge - 0 000505 : e I T e i 540
3 4 15400 ! e} sa9s |/ U [f‘
f o eszept U b ‘
. 535 e B . . . : J : : . o . . L : L { : ; : 535
kis = 30+000 E) - 2 33 34 35400 3o 8 39 404000 a1 4z a3 &4 45+000D Glo 47 a9 49 BO+O0 0 1 =Y %3 54 554000 Do
B Sfations of 100 fec! abng &
: RE FUGE EXCAVATION PROFILE
Ravisions
Symbol Descriptions Date | Approved |
o -
u.Ss. ARMV’;}:{VHNEER DISTRICT :
CORPS OF ENGINEERS
- ROCK ISLAND, ILLINOtS “
Ownigned by: ‘m UPPER MIS5iESIPPI AIVER SYBTEM i
" ;m_m’_ ENVIRONMENTAL MANAGEMERT PROGRAM | A |
i‘ Ovawn by: * Ergreeny POOL 18, RIVER MILE 462.7 E
i ANDALUSIA SLOUGH
‘i. Chacked by:
; N PROFILES 11T
i Paviemed by, Oy S Froon
5 I Shown m.:. ;
App: aved by: [ |
i | Cona Shest_  _ of _ ‘\
| 5 Z 3 1 2 L 1 _PLATE 17 |




a e

100 CLEAR AS NECESSARY FOR
CONSTRUCTION ACCESS, SEED

CLEAR, EXCAVATE, SEED

& Control line

DEPTH VARIES, SEE
PROFWE PLATE

! i DEAD SLOLGH
i
30" ] ELEV 544t
FLAY POOL ELEV. 5450
SECTION - DRAINAGE DITCH
STA. 0+008B YO STA. 24 +30B i
o [ L3 24 32 | RZel
[T N U VA S S N i
CLEAR, GRULB, STRIP, PLACE EMBANKMENT AND SEED |
; A \
ANDALUSIA REFUGE c'f—%f Control line |
MOIST SOIL UNIT { . MISSISSIPPI RIVER SIDE
.5 ! ELEV. 552.8
; 4
' [
ELEV. 542t | /
PLACE EMBANKMENT USING / . -
THE DRAINAGE DITCH AS Boliow-/ SECTION - LEVEE
STA. 12+ 21.59C TO STA. 11400
NO SCALE _—PLACE EMBANKMENT USING THE DRAINAGE
. DITCH AND DEAD SLOUGH AS BORROW
ré Control lime
12’
— ey
i ; | EXCAVATE AS BORROW AND
MISSISSIPP| RIVER SIDE | I/ /mce FOR EMBANKMENT——
]
F i a0’
E i ELEV. 550.8
T 4
Yy
ELEV. 545 ¢

100" TRANSITION FROM
STA.24417. 8| CE TO STA.
25+17. BICE

\— 18" RIPRAP (

D
10 CONSTRUCTION ACCESS MAYBE
CONSTROCTED IF OESIRED. CONSTRUCTION
ACCESS MLST BE STAKED OR APPROVED
BY CONTRACTING OFFICER. ACCESS MUST
AVOID CUTTING MATURE TREES *‘\\
CLEAR PLACE EMBANKMENT AND SEED . !
&-@& Control line
oo ‘ ANDALUSIA REFUGE
— i 5 ] MOIST SOIL LNIT
15' : ELEV. 552% ’
|
EXCAVATE DEAD SLOUGH i
[ — AND PLACE EMBANKMENT 40 GRUB AND STRID | C
.40 GRUE STRIP
i
SECTION - DEAD SLOUGH EXCAVATION AND DEAD SLOUGH LEVEE
STA. (2 +00 YO STA. 84 00 CE
100" TRANSITION FROM NO SCALE
aTA. \+00 TO STA.
12400
| _CLEAR, GRUB, STRIP, PLACE EMBANKMENT,AND SEED
‘ |
I
‘ ¢ Confrol line }
| H I
ANDALUSIA REFUGE =S H s'
LS
O1ST SOIL UNIT i : -
MoLs LNt - | . MISSISSIPP
‘ ! o RIVER SIDE
i i —— i !
—EXCAVATE AS BORROW AND | i !
7| PLace For EMBANKMENTA—L\\\ e ! e ssie
Py - == -

e

100" TRANSITION FEOM

SECTION - LEVEE

ELEV, 546.0%
—

Le" BEDDING
\EXPECTED DISPLACEMENT OF

SOFT FOUNDATION
SECTION - LEVEE

BO+17.81CE

100" TRANSITION FROWA
DTA. 25+ 7.8} TO STA.

STA. 29+17.81 CE TO STA. 29.118ICE
NO SCALE

2TA. 8+OOCE TO BTA.
9+00CeE STA. 9400 CE TO STA. 24 + 17.81 CE
NO 9CALE -
Symbol Devoriptions Dote | Approved
ANDALUSIA REFUGE
= MOIST S01L UNIT
—
U.S. ARMY ENGINEER DISTRICT
CORPS OF ENGINEERS
ROCK ISLAND. ILLINOIS
5q4% Dwsigned by: m UPPER MISSISSIPPI RIVER SYSTEM
\_\\‘v ENVIRONMENTAL MANAGEMENT PROGRAM A
Drswn by: o Urgitmen POOL 16, RIVER MILE 482.7
ANDALUSIA SLOUGH
Eheched by:
Z SECTIONS I
\ r b As showr | ¥t
ég —— Date.
Sramine Sheot_  _ ot _

4

PLATE 18




(NI

% 5 4 I 2 | 1
|
]
|
|
‘l i 45 _
D ‘ D
I 50 s’ i . 5 $0'
| = T ! R R T
‘ i [ : | !
r Co | ELEV 5510 | | :
H | i ! z X \\ ANy > 2 i :
- e ses3t | e s ’
£ __Y ELEV 54531 I i § J_ ’ v
| | R & N NN ELEV. 542(TvR)
J / e R
! \'EXCAVA‘\'E AND PLACE AS SHOWN <L )
— ||
|
: SECTION - REFUGE EXCAVATION TYPE !
STA. 0: 000 TO STA. 19400 D
i STA. 34,000 TO STA. 43,000
| NO SCALE . CLEAR, GRUB, STRIP, PLACE EMBANKMENT .‘
N T N B T 7
! SEED j,¢ Control line seep o
c i w [ 5
| 1 /
| T—é Control line . & CRUSHED STOME _ i o } c
do . . ELEV. 551.8 *”_‘f
; i i |_ELEV Sy ! ! ‘ l
ELEV ‘ |
GG XX X S S % X X
\ 100" TEANSITION FECOM
| STA. 29+17.81CE TO STA.
‘ EXCAVATE AND PLACE AS SHOWN- BO+17-BICE SECTION - LEVEE —
STA. 30+/781CE TO STA, 34+ 50 CE
— 3 It & 2 *
SECTION - REFUGE EXCAVATION TYPE | —
STA, 19 + OO0 TO STA. 34+ 00D
S5TA. 43:000 TO STA S0+45D
O Scace
B - B
: _~Gavernment Properhy Line
e G’ _
B ST ' N T
L. _CLEAR,GRUB, STRIP, PLACE EOAD EMBANKMEWT | & ABOOT & OF CHANNEL
i +/¢ Control fime | | STA.BYS0E O STA. 1z+10€
; SEED ‘ ! SEED ! TYPICAL CHANNEL '
> - - EXCAVATE AND PLACE CHANNEL
o | U J | SYMMETRICAL ABDUTE b i " RAATERIAL AMONG EXSTING TRECS
—£9 U 4T 120" R ,T\_lf.j I STA.24456E TO STA. B+&OE T € m—
: : i . SHOULDER PROFILE I i Symbol Descrigtions Date | Approved
— i seane ‘ —
|- ;
! 1 piPRAR FROM NO FiLL AL_OWED | ]
| SDTA. H+S0F TO STA [+ ISF !
: ‘ 3 i !
i / / F——1
i . — T 7T 7
. U.S. ARMY ENGINEER DISTRICT !
| _yELSa50 i T MAK. HEIGWT J CORPS OF ENGINEERS
; p} ROCK ISLAND, {LLINOIS
g E : ~EL 5%747— Designed by: UPPER MISSISSIPPI RIVER SYSTEM
1 A | ! . | & ENVIRONMENTAL MANAGEMENT PROGRAM | A
" ! L] Orawa by: Seme POOL 16, RIVER MILE 482.7
i ANDALUSIA SLOUGH
‘ - Checked by: ‘
i T
| SECTION - ACCESS ROAD (TYP) SECTION - RIVER ACCESS p— - SECTIONS W |
i ) h
| STA. 34+S0 CE TO STA. 0100 F STA. 2445 € TO STA., 14100€E | 2 town :..-..."":'1-»——— 1
! (NO SCALE) (NO SCALE) hoproved by |
| e e ]
|

_ 1 PLATE 19 |




Wit
m .

5 ] 4 | 3 ) 2 ] T —T
|
| |
3
| |
! | !
J!L i
T‘# . D
1 e %{ %
‘-\ %E gleyez - 7 \,9/ N\ " 8”Concrete Apron
i ‘ o Floor Plats, 5 N\ £1542.0
N Jhe bl Rf”’/"r“’dl R & \ Sump pits for N
%[ ig _ TGRS0 s portable pumps p‘
( . : AN
i bi¢ o
& T T _—"
o estRCP B ,!,,,___,_1[;,,,,,,»4,,-‘ = TN ‘ iy o
*********************** *TF""‘**"j"“‘*j{**"“”*‘:‘”!’” a Sk N e o te £1 £39.5 X
e R . S o S L£L5398 A L9
B . N N L0 ; AN R
) “n _”f/g(fﬁ iE— S %“’ [ A% ?t‘:/uprzp Oischarges| .« S 0‘
e e S e LA — =y
) ! i ] 1 I R
)} . | | RN
]E ][ N ] | i @ :
1l }( % } ] | v +7Top of F///cf;i N :Ia c
}[ ][[ ;;) ] ] Top of 1 ; \£1.543.5 N ;
( Frilets S el i B
~AVon 4H ) : i ] ==="~Hondrai/ | £1 54217 T T T et
) ! ¢ N =T el T i
] ! I Ladder J | T o ‘ﬂg/ o
| Covers for ‘i PP RS- e P
‘[ 1V omds Svbmersible J re, SAR AU W St £-0 Lo
} Sren gy Pumps % le /3°-8* B i 9-0"
i 2287 ;
1 S €¢-87 — '
SITE PLAN
- N SUMP PLAN
N
- @ B
Floor £} 560.0
(100 year event £/.559.8) .
N 4 g 12
R 2 ; [P Y A
N " Submersible Pump SCAE A
Kj\ Piping. See Flans
for focations.  MISSISSIPPI
RIVER !
- 2/7-3" . 120" ‘ 6°-0" _Z-0% 0" _— Aosiions :
I'OP of leyge E/ _5'"'0 8 [ by Descriptions Date Approved H
ANDALUSIA REFUGE 1
T ) Trash _ i
MOIST SQIL UNIT ‘ y 547Rack\ Stoplog Sot — 1t
£] 546 0 e ,fl 0 T 7Y Flat Poo/s I R
£I0 I o eLsso w —
98" RCP 2 = —
low Water S - T L N U.5. ARMY ENGINEER DISTRICT
Lol | erszo | SR
' Ousigned by: UPPER MISSISSIPPI RIVE sTem |
L e N /—/”:’ 5/5395_ N Y £15395 | (B envieowmentaL uum(u:n:v::::uu A
= . Drewen br: wem POOL 18, RIVEN MILE 402.7
e = )f‘ mfﬂif”";gw b"?—”{”’\? SN e ANDALUSIA SLOUGH
7 a , ’ WJ LJ A | 1 Pt
: , N ! I U S R AR e i CUMP STATION i
, o : ‘ | SECTION L wood: pijes 3 shown | M.,
/ : L ; - —oater number:
, oLl mN® L B =
b e v — T ;
I . !
— 5 T 4 | 3 I 2 .l ... 1  PLATE20 |




tan

5 - T 4 ] 3 ] 2 T 1
s . T
€1/5f1'ﬂ7 ‘GM ! 3}:
£1 5952 | )
o | \ I
3 O . %/%/"3
- 3
i ey ]
|0 | SN ¥
: § )
10" { . ' }
- /401 o ‘ f
: i sra.2/000 ! )
i 1
. oo
Q — ! 9 ]
) 2
N J
L A . : h
30 x 48 Light Duty P j
Frame and Cover i ]
€ Gartewell % 3
P ;
Sl T %
] Pl
) 400 ,;,;&;,,;, ..%
- | :
- [y |
c|l———71 : { }iiglk
; bl
. ! SITE PLAN B i
— — T Y -— NN )
N | reed ) £xisting Grade \ﬂ N
[ 2 i £ 54957 i
SCALE ]
e, J
. ¢o-or: Sy
A2-0 Min.
a5 f
- |
" ; Top of Levee ‘ ; £l 5530 ;
ANDALUSIA RE FUGE High water F) 547.0 £/ 552.6 2 ~y
MOIST SOIL UNIT Low waler £/ 22.0 , o
o sipa ot o MISSISSIPPI RIVER
—_— "~ . ———— ro s rade
36" Precast B “l:f'i,‘ o ”\Wa 36" Precast
Flared Epd~ IURCP T — Flored fndy gggoocgz
B - - Sluice Gore T -~
. Inv £l 542.0 J— — — — T
T T ” T ‘ - D — — 2 - L - a B N o
. ~Bedding Material o ¥ ~Bedding Material
= - _ B L o ) S b4 -4 o ) e .
SECTION ( )
Symbol w“'lm‘ s Date Approved
L SCALE: 174710
o ¢ @ w ]
Ll L
—\F. ARMY ENGINEER DISTRIGT
CORPS OF ENGINEERS
ROCK {SLAND. ILLINOIS
Dostoned by: UPPER MISSISSIPPI NIVEN SYSTEM
A €N TAL MANAGEMENT PROGRAM
Orwern by: - POOL 18, RIVER MILE 462.7
ANDALUSIA SLOUGH
Choched by:
) WATER CONTROL STRUCTURE
Anviewed by: Scale: AS SHowN 'I::OQI
=T a :
Code: Sheot -
5 Z T 3 2 L 1 _PLATE21 |




et

JaT

5 4 | 2 1
L ITEM DESCRIPTION MANUFACTURERS DATA
1 LIGHT Sviith
= 2 SUMP_L1GHT SWITCH i
3 CATE CPERATCR
T PURF MOTGR
€78 —POITOF OWNERSHIP e — a R TGTOR
1.620V/4BOV 14, 315 KVA TRANSFORMER L
) RECEPTACLE (8 REG'0)
D POWER PHASE COMVERTER R10 CONTROL CENTER D
i STEEL FILE CABINET (2 DRAWER]
iz CUHINAIRE 150V UAPGR TIGHT (& REG'D)
_ 13 LUMINATRE 1SCW UAPCR TIGHT { 2 REQ'C.OME FOR EACH SUMP
s FLOAT SWITCHES
égggég;‘gzgsgg - 7 PHOTO-ELECTRIC CONTROL-OUTSIDE LIGHTS
] ' 18 VALL MOUNTED 150V KPS LIGHT (2 REQD)
2 SUMP PUMP {240U-14)
3| | | 48OV, 120U-240U 1,
L I | i S KUA TRANSFORHER
3 | 120-240U 10 -
—1 (| | ! | 60 AMP, 16 CKT =
| B | 3 L_J senvice panec Y
n
CRAVITY DUTLET GATE 2OMBINATION FUSED ; B
ROTOR CONTROLS GISCONNECT moToR U+ PUMP T
STARTERS ’> :
ONE LINE DIAGRAM OF PUMPING v
.
STATION POWER SERVICE
C NOTE: — N
FUSED DISCONNECT SWITCHES FOR THE GATE OPERAIOR MOTOR STARTERS 10 D] C
BE IN THE CONTRCL CENTER. THE MOTOR STARTER T BE WITH THE GATE s
OPERATCR AND T0 BE THE PROPER SIZE FOR THE MOTOR H.P. USED. ELECTRICAL EQUIPMENT PLAN EL547.0 B2 (f
-
;
TIMER HOLDING CKT. RUNNING TIME METER DIGITAL TYPE SHOVING =5 -
1 TOTAL HOURS AND 1,10 HOURS. MAXIMUM INOICATION sz .| DIRECT ACTING FLOAT SVITCH
STARTER 1 | . OF 99999 HOURS. CONSOLICATED ELECTRIC CO. MODEL o€
@ T - +'|  OREQUAL. FLOATS TO BE DRIENTED
STARTER 2 sz -2 T ' L v|  TC PREVENT INTERFERENCE VITH OKE.
Ly : | ANGTAER. FLOAT 3 SHALL 8E A
___________ IR S s Bl et " | TWO 2CLE CEVICE.
| AUNNING 7IME P AUNNING TIME e .
— - | METER : [ , | \ MEIER / | 1dB —
nw | — B s L — )T 8 . NOTES:
i | S \J 91 i ) | - 1. CCNTRACTCR SHALL PROVIDE A 3* CONCRETE PAQ UNDER THE
|17 : L ; | [ CONTROL CENTER AN FILE CABINET.
Iy 2ol g0V, 1200 A R [“=“JLEDV / 120V . CONTROL CENTER 10 BE “SC INCHES FAGH VALLS.
1Q MIN ; ! ! ; ! T,
! | ’ ! | | w o Lol - 2. PUMPS MAY BE RUN MANLAL START-AUTCMATIC STCP CA
SEQUENTIAL STARTING | | =:c‘;c‘yc[' 1A AUTOMATIC START-AUTCMATIC STOP.
! |
TIME CHART l | | } z 3. LUBRICATCAS SHALL BE W[S€D 70 SPERATE ONLY WHEN THE
‘ | ‘ J I = STORM WATER PUMPS ARE 3UNNING.
SIART SICp | 8 ~ 8 | N —aat - -
B TPLMP A 5465 . 5470 I | v | 6;/ —=&FT A - SIART LEVEL € i, INCICATCR LIGHTS. RED-OFF AND CREEN-ON, SHALL BE B
SECCND PLMP B EL. 5425 EL. 5420 L | (R * ‘ \/K B - STOP LEVEL sv PROVIDED ON THE MCC FOR EACH STORM WATER PUMP
—_— | i ) (APRRCX. 3ig WP
) ‘ : N FLOAT SWITCHES 5. SUMP PUMP "3 BE EQUIPED vITH FLOATS FOR AUTCMATIC
. ( Py -~ - : B _ CPERATICN.  FLOATS SrALL BE SET AT STARTING EL. $39.5 AND
= “CiCR ' | START= siTR STCPPING $38.7 SUMF PUMP CAPACITY SHALL ZE AT
L____J_T LEAST 120 §.P.M. AT 1SFT. TOM,
FLCAT sV SUMP CONTROL
’> § S Revisions
| { Symbol Cescriptions Dete | Approved
i | S F—
P l—, ! ~OTCR STARTERS "0 BE ZIMBINATICN CUSED \F
! | NECT.  CONTROL ]
, Avieil Jaz ez | TYPE B, NEMA ¢ D 1 [
' T T ! TCAS APFRCX, 15 ¢ WOWe ALL —— ]
< T _ - _-—_—___ N —
i
mnssn DISTRICT |
! COAPS OF ENGINEERS
ROCK ISLAND. 1LLINOIS I
Owalgrad by: UPPER MISSISEIPPI RIVER SYSTEM
A e Coe EMYIRONMENTAL MAMAQEMENT PROGRAM A
- Drawn by: - Ergoumry POOL 168, RIVER MILE 462.7
ANDALUSIA SLOUGH
SCHEMATIC DIAGRAM OF Choched by ELECTRICAL
) PUMP MOTOR STARTERS ONE - LINE DIAGRAM
~ Noviswed by J Shoet
AND_CONTROL b |reberence
- Cate; -
Aporeved by:
Code: et _ -
5 | 4 3 2 ’ 1 PLATE 22




€

50212

3

Designad by
Orawn by
Checked by:

Reviewed by:

Approves by:

teaa L O _ 4
SCALG

—

As ahown

aoo'

{US ARMY ENGINEER DISTRICT
: CORPS OF ENGINEERS

ROCK ISLAND. ILLINOIS
UPPER MiSSISSIPPI RIVER SYSTEN
ENVIRONMENTAL MANAGEMENT PAOGRAM
POOL 16, RIVER MILE 482.7
ANDALUSIA SLOUGH

SEDIMENTATION AND
MONITORING PLAN

T She.

- —="= % number

Shee ot
} i s

1 PLATE 23




'

T s ) I } 4 | 3 [ 2 T 1 ﬁ
: \
i ANDALDSIA  REFUGE ~ ,~DEAD SLOLGH ANDALUSIA QEF\)OE\ DEAD SLOLGH
1 —\'r—f*#a— R ﬁy;____é_; ANDALUSIA REFUGE I DeAD SLOUGH }
- 777"’ T T T I [ T T B l T ;
' _/h —\ Ve ‘ - |
—_—- i : F\h - ! —
1D 545 — - _E - :———> =!_7l=~A~ . _—_ sa5fb— L \ ._// aY -— a5 e j— \ —-] D!
! —— - : ~L N2 U : N \ / \ ;
: S NS R i ‘
{
i 540 f - e - } 540 = — \/ S ——— 540 |— —r A= {
- | x
: 1 Y t t i
500 0 500 500 0 500 500 0 500 }
|
] RANGE A STATION 1S4 50 M\SS\S&\:P\ ER\VEK RANGE E STATION 45:+75=0+00 CE RANGE I STATION 12+70 CE [
! MAIN NNEL i
ANDALUSIA REFULGE — DEAD SLOUGH ANDALUS 1A BCFUGE CeAD SLonan _ANDALLSIA EERUGE. Jﬁ“ m:z\iaf:L‘Et\VER !
I i S A— Tt | |
IR - o f ] ; : 1
- \ ’/\"’/_' i | ! i I
I A A ' L | |
e 545 b 'iﬁ;-’_’/h\"*j/— ‘\\\‘ X /l, \ / - 545 ‘i 545 /‘¥‘7C\773«77 7—\\ ! i
—_ : S _ ) T— - i !
‘ \ | \ A \ — VARV \ c
540 — } L 540 ‘\J‘ N — sagpb——— 4+ — S ]
| | | | 1
: | | | J |
‘ 500 0 500 1000 500 0 500 500 0 500 |
; : |
! RANGE B STATION 234+ 75 mgﬁi‘ség’,{’;N‘E‘{E“\ RANGE F STATION 2+ 72.15 CE RANGE J STATION 16+ T76.26 CE |
H N N
— ANDALUSIA REFUGE\ —DEAD SLOULGH \ ANDALUSIA REFLGE ORAD SL W : nﬁi'%ﬂ:zk;ﬂ\/ggzmz —'
e L ———— > ' = ;
| ** — ~T T T w T | « ; -
| Al | VN )] ' — f | F TN
| sasfo . L. - %/} . .:/\\ B sasl s TN TN i 1 545 ,f,\,/ ;\ ' Y S—
— S i ——— | 7 I | - i N\
| T A~y A A4 oo\, ' ul A
B 549 [ — \gf—i - ‘ i 'i V1. ) — —_— I ~\] ‘ ! 540 —— — — ——— ——f»ff R VA S B
i i : i i !
I H
: | | - | ! | ,
s = T t t +— d + T t T t
N 500 0 500 1000 500 0 500 500 o 500
RANGE K STATION 20+ 75 CE
RANGE C STATION 304+ 75 RANGE & STATION 4 4 5562 CE
ELEVATION LEGEND:
ANDALUSIA REFUGE DEAD SLOULGH Revisions
ANDALUSIA REFUGE . DEAD SLOUGH Symbot | Osecriptions Date | Approved
] [ 4. == T —— - 1987, FIELD BOOK —1
e . _ ‘ — . ! — FC-87-9 AND FC-87-10 ;
; |
; | . —— 1936 P BLE,
/! / ‘sugevsw\:-ET;«r: AND 16-T-13
545 }— z‘: - /.‘ 1 545 e T \\ 7 -
. | / \ X_  FLAT PooL ELEVATION [ ]
\\“\/ ] —~ / ~——_ -~ ‘ 5430 U.S. ARMY ENGINEER DISTRICT
\/ CORPS OF ENGINEERS
. 540 f——— — - g — 540 ROCK ISLAND. ILLINOIS
: Designed by: m UPPER MISSISSIPPI RIVER SYSTEM |
A A ENVIRONMENTAL MANAGEMENT PROGRAM A !
B! i J Drawn by: Py POOL 16, RIVEA MILE 462.7 !
; + ANDALUSIA SLOUGH :
: 500 ° 500 500 ° 500 Chected by, SEDIMENT RANGES
‘ A  TATION 3 A THROLGH K
RANGE D STATION 38 + 25 RANGE H S [o} 8 + 88,12 CE ———r o hn S Towes
B e o pr—
Aoproved by:
[m=F — ‘
- I
5 4 3

~ PLATE 24




- T - T T4 T
4 l 1 !
MISSISSIPPL 2IVER MIS5I5SIPPI RIVER
_ANDALUSIA REFLGE | MAIN CHANNEL SORDER ANDALUSIA REFUGE MAW CHANNEL BORDER
S _ I ; | SR _ . [
‘ \ | :
e | '
A ‘ 3 : E D!
o Sad— | 0 e T N v‘ﬂ 545 = S 7N
e ' e — : > \
_ / - — \ | ‘ N \
; 540 4 \ ‘ 540 J ./ \
¢ \ ! 3\
| y :
3 ; -
500 0 500 500 0 500
] RANGE L STATION 84+ 00 RANGE P STATION 34+ 00 B
MISSISSIPP| RIVER
ANDALOSIA REFOGE _ MAIN CHANNEL BORDER
. R - '
TN i |
: i { I
— Y :
C ~ 1 *\J‘ ; ¢
i - \\\ ‘
Y !
! \-§
: | |
T T T
500 0 500
RANGE M STATION 16 +00 i
> -—
MIS2ISAIPPI RIVER |
ANDALUSIA REFUGE MAIN CRANNEL BORDER |
| T
A
—— \l |
ses o A ~ T ‘
2 ?
// ~ \
B 540 }— = - . \‘ B
=7 T T \ +
500 0 500
RANGE N STATION 24 + 00
MISDISSIPP! RIVER Aevisions
ANDALUDIAREFUGE MAIN CHAMNEL BORDER Symbol Sescrigtions [ Date [Aeproved
— - . I _—
- - {
| N \
R ' " —1
545 | T SN ]
== N 1
- N U.S. ARMY ENGINEER DISTRICT
-~ ~N l CORPS OF ENGINEERS
ca0) - YA X _ ROCK ISLAND. ILLINOIS
I \\ Designed by: m UPPER MISSISSIPP! RIVER SYSTEM H
A ‘ ) - ENVIRONMENTAL MANAGEMENT PROGRAM A
- i \ : Orawn by: S POOL 16, RIVER MILE 462.7
H | ; ANDALUSIA SLOUGH
N 500 ° 300 Chaskes by: SEDIMENT RANGES
L THROULUGH P
RANGE O STATION 31400 e or hs shown |
- — . Dete: ::"'"”'C.
Apo-aved by: L
g',"‘.':"" | Shew . _ ot _ ;
S 4 Li B 3 ~ o 1 PLATE 25 |




	Executive Summary
	Table of Contents
	Section 1 - Introduction
	Section 2 - General Project Selection Process
	Section 3 - Assessment of Existing Resources
	Section 4 - Project Objectives
	Section 5 - Alternatives
	Section 6 - Evaluation of Alternatives
	Section 7 - Selected Plan with Detailed Description
	Section 8 - Design and Construction Considerations
	Section 9 - Environmental Effects
	Section 10 - Summary of Project Accomplishments
	Section 11 - Operation, Maintenance, Repair and Rehabilitation Considerations
	Section 12 - Post-Construction Performance Monitoring
	Section 13 - Cost Estimates
	Section 14 - Real Estate Requirements
	Section 15 - Schedule for Design and Construction
	Section 16 - Implementation Responsibilities and Views
	Section 17 - Coordination, Public Views and Comments
	Section 18 - Conclusions
	Section 19 - Recommendations
	Section 20 - Findings of No Significant Impact
	Appendix A - Correspondence
	Table of Contents

	Appendix B - Section 404(B) (1) Evaluation
	Table of Contents
	Section 1 - Project Description
	Section 2 - Factual Determinations
	Section 3 - Findings of Compliance or Noncompliance with the Restrictions on Discharge

	Appendix C - Draft Local Cooperatoin Agreement
	Appendix D - Distribution List
	Plates
	Plate 1 - Location Map
	Plate 2 - Recommended Plan
	Plate 3 - Alternative Plans
	Plate 4 - Adjacent Watersheds
	Plate 5 - Hydraulic Data I
	Plate 6 - Hydraulic Data II
	Plate 7 - Boring Logs
	Plate 8 - Plan Sta. 12+21.59C to Sta. 11+00
	Plate 9 - Plan Sta. 11+00 to Sta. 20+00
	Plate 10 - Plan Sta. 20+00 to 43+40
	Plate 11 - Plan Sta. 43+40 to Sta. 18+00CE
	Plate 12 - Plan Sta. 18+00CE to Sta. 19+00W and to Sta. 34+50CE
	Plate 13 - Plan Sta. 19+00W to Sta. 33+24.65W
	Plate 14 - Plan Sta. 34+50CE to Sta. 0+00F
	Plate 15 - Profiles I
	Plate 16 - Profiles II
	Plate 17 - Profiles II
	Plate 18 - Sections I
	Plate 19 - Sections II
	Plate 20 - Pump Station
	Plate 21 - Water Control Structure
	Plate 22 - Electrical One-Line Diagram
	Plate 23 - Sedimentation and Monitoring Plan
	Plate 24 - Sediment Ranges A Through K
	Plate 25 - Sediment Ranges L Through P


