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CUIVRE ISLAND HREP
EXECUTIVE SUMMARY

The Cuivre Island Habitat Rehabilitation and Enhancement Project is part of the Upper
Mississippi River System-Environmental Management Program. The project is located on the
Missouri side of the Mississippi River, in Pool 26, about 5 miles downstream of Lock & Dam No.
25. The project area consists of Cuivre Island, Cuivre Slough, Turkey Island chute, and a mainland
tract adjacent to Cuivre Island.

The project area includes land owned by the Federal government, the State of Missouri, and
private landowners. The U.S. Army Corps of Engineers acquired about 70% of the western portion
of the island to mitigate for habitat losses associated with the Melvin Price Locks and Dam. The
Missouri Department of Conservation acquired the remainder of the island and a tract on the mainland
for boat access to Cuivre Slough. The St. Louis District has issued a license to the Missouri
Department of Conservation (MDOC) to manage Corps land on Cuivre Island for fish and wildlife

purposes.

Problems occurring at the project area are high rates of sedimentation in the Cuivre Slough
side channel and Turkey Island chute, sedimentation on Cuivre Island, lack of deep water in Cuivre
Slough during winter and summer, limited water control capability on Cuivre Island, and loss of
marsh habitat in the vicinity of the project area.

The objectives of this project are to restore habitat diversity to benefit fish and wildlife
species by: maintaining and improving side channel habitat by preventing river-borne sediment from
filling side channels, providing overwintering and summer habitat for fish in side channels, increasing
habitat quality and quantity of artificially flooded habitats for wetland-dependent wildlife, increasing
diversity of wetland types, and maintaining and improving habitat quality and quantity of bottomland
forest within the project area.

The measures available to address the problems include: dredging of side channels, lakes, and
sloughs; dike and levee construction; side channel openings and closures; aeration and water control
systems; agitation dredging techniques; timber or tree stand improvement measures; reforestation of
cropland; and acquisition of wildlife lands for wetland restoration and protection.

This report documents the formulation of specific management measures and evaluates them
as to their acceptability to the non-Federal sponsor (MDOC), their completeness, their effectiveness,
and their cost per habitat benefit efficiency.

The recommended plan consists of 6 measures: improvements to the green tree reservoir on
Cuivre Island, construction of 6 dikes on Cuivre Island in Cuivre Slough, removal of a portion of a
submerged dike in Cuivre Slough, tree stand improvements and reforestation measures on Cuivre
Island, and propwash dredging of Turkey Island chute.

Habitat enhancements from the project are estimated to provide a net gain of 788 average
annual habitat units (AAHUs) for wildlife and 266 AAHUs for fishes. Initial costs for the project are
estimated to be about $1,473,000, and annual operation, maintenance and rehabilitation costs are
about $17,000.
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CUIVRE ISLAND HREP

1. INTRODUCTION

A. PURPOSE OF REPORT. The purpose of this Definite Project Report (DPR) is
to present a detailed proposal for the restoration of fish and wildlife habitat resources at the
project area. This includes rehabilitation and enhancement of wetlands. This report provides
planning, engineering, and sufficient construction details of the Recommended Plan to allow
final design and construction to proceed subsequent to approval of this document. The
Environmental Assessment (EA) for the project is integrated with this DPR. A section is
devoted to the Finding of No Significant Impact (FONSI).

B. PROJECT AUTHORITY. The authority for this Definite Project 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 reads as:

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 enhancement of the Upper
Mississippi River system, it is hereby declared to be the intent of the
Congress to recognize that system as a nationally significant ecosystem
and a nationally significant commercial navigation system. Congress
further recognizes that the 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 evaluation of
measures for fish and wildlife habitat rehabilitation and enhancement:




C. GENERAL POLICY ON COST SHARING.

® Study costs through the preparation of the final DPR are 100% Federally
funded.

® Engineering and design, supervision and administration, and construction costs
are shared 75% Federal / 25% non-Federal.

® Operation, Maintenance & Rehabilitation are borne 100% by the local sponsor.

D. HISTORY OF UMRS-EMP.

The following text in this Section and Sections E and F is taken almost directly from
the U.S. Army Corps of Engineers, North Central Division’s Upper Mississippi River
System-Environmental Management Program Midterm Evaluation Report, August 1992.

The Upper Mississippi River System-Environmental Management Program (UMRS-
EMP) had its origins in a controversy that developed in conjunction with the Corps of
Engineer’s proposal in the early 1970’s to construct twin 1,200-foot locks at the Locks and
Dam 26 replacement project. Some individuals and groups perceived a conflict between
further development of the navigation system and maintenance of the environmental values of
the Upper Mississippi River System. The GREAT (Great River Environmental Action
Team) studies were implemented so that channel maintenance activities could be conducted
with minimal negative environmental impacts, and positive impacts where possible.

In 1978 Public Law 95-502 authorized the Locks and Dam 26 Replacement Project
(with one 1200-ft lock) and directed the Upper Mississippi River Basin Commission to
prepare a Comprehensive Master Plan for the Management of the Upper Mississippi River
System. The Master Plan was completed on January 1, 1982; it recommended a second
lock, 600 ft in length at the new L&D 26, and an environmental management program with
an initial 10-year timeframe. The environmental recommendations contained in the plan
were tied to past, present, and future deterioration of fish and wildlife habitat of the river
system, and were not to be considered as "mitigation" for any past or future lock construc-
tion.

According to the Master Plan report, the environmental recommendations were to be
implemented by the U.S. Fish and Wildlife Service (USFWS) as the lead agency. However,
the second lock and the Environmental Management Program were authorized for
implementation by the U.S. Army Corps of Engineers by P.L. 99-88, the Supplemental
Appropriation Act of 1985, and P.L. 99-662, the Water Resources Development Act of
1986, Section 1103.

A General Plan for implementation of the UMRS-EMP was completed by the North
Central Division, U.S. Army Corps of Engineers (NCD), in January 1986. The U.S. Fish
and Wildlife Service, Region 3, and through the Upper Mississippi River Basin Association
(UMRBA), the five affected states (Illinois, Iowa, Minnesota, Missouri, and Wisconsin) also



participated in the development of the General Plan.

In October 1990, the Water Resources Development Act of 1990 was signed into law
(P.L. 101-640). Section 405 of the Act amended Section 1103 of P.L. 99-662 (included in
Appendix A), and in essence, extended the authorization period an additional 5 years.
Therefore, the EMP is authorized for a 15-year period, through FY 2002.

E. PURPOSE AND ELEMENTS OF EMP.

The purpose of the Upper Mississippi River system Environmental Management
Program is to ensure the coordinated development and enhancement of the Upper Mississippi
River System, recognizing its several purposes. Thus, the EMP is a means for supporting
“environmentally sustainable development" of the UMRS, i.e., development that meets the
needs of the present without compromising the ability of future generations to meet their
needs. More specifically, the EMP is the vehicle for implementing certain actions
recommended in the Master Plan and specified in Section 1103 of P.L. 99-662.

Elements of the Upper Mississippi River System Environmental Management Program
include:

® Habitat Rehabilitation and Enhancement Projects
] Long Term Resource monitoring

® Computerized Inventory and Analysis System

® Recreation Projects

e Economic Impacts of Recreation Study

® Navigation Traffic Monitoring



F. PROJECT SELECTION PROCESS

(1) Partnerships. A special partnership has been forged among the
participants in the EMP. Congress placed Federal management responsibility for the
program with the U.S. Army Corps of Engineers. In implementing the program, the Corps
actively coordinates with the U.S. Department of the Interior; the Upper Mississippi River
Basin Association (UMRBA); and the five states of Illinois, ITowa, Minnesota, Missouri, and
Wisconsin.

The North Central Division of the Corps of Engineers manages the program and is
guided in its policies by the Headquarters office of the U.S. Army Corps of Engineers.
Three District offices, St. Paul (NCS), Rock Island (NCR), and St. Louis (LMS), manage
the habitat projects within their boundaries and work directly with states and the USFWS on
individual projects.

The U.S. Fish and Wildlife Service within the Department of Interior, in cooperation
with the UMR basin states, executes the LTRMP element of the EMP. In addition, the
Service participates in the planning of all projects on refuge lands and completes
Coordination Act requirements for non-refuge habitat projects.

The five states and the Fish and Wildlife Service actively screen, make
recommendations on, and participate in the development of habitat projects. Some projects
involve state and local cost sharing with the Federal government, further emphasizing the
partnership approach of the EMP. State personnel, primarily biologists, also staff six
LTRMP field stations.

(2) Project Eligibility Criteria. Coordination with the States and the Fish and
Wildlife Service during the preparation of the General Plan and several Annual Addenda 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 1982, 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 findings set forth in Annual Addenda:

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 Upper Mississippi River System
(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 . . ."

Second Annual Addendum. The types of projects that are definitely within the realm of

4



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)
acquisitions 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 non-structural solutions that address human-
induced impacts, particularly those related to navigation traffic and operation and
maintenance of the navigation system, could result in significant long-term protection of
UMRS habitat. Therefore, proposed projects which include such measures will not be
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 the measures will be
recommended only after consideration of system-wide effects.

(3) Project Selection. In the past, projects have been nominated and ranked
for inclusion in the St. Louis District’s habitat projects program by the respective state
conservation agencies, and the USFWS, based on agency management objectives. Within the
last several years, the St. Louis District of the U.S. Army Corps of Engineers has ranked
Cuivre Island as seventh in priority of completion, preceded by: Clarksville Refuge, Mo.;
Dresser Island, Mo.; Pharrs Island, Mo.; Swan Lake, Il.; Stump Lake, Il.; and Osborne Side
Channel, II.

G. PROJECT LOCATION. The project area is primarily Cuivre Island, located at
the mouth of the Cuivre River at the Mississippi River, river miles 233 to 239. Cuivre
Island is approximately 4 miles south and downstream of Lock and Dam 25 at Winfield,
Missouri. The county line between Lincoln and St. Charles Counties is roughly midway
through Cuivre Island. Plate 1 shows the project location with respect to the states of
Missouri and Illinois and the Upper Mississippi River System. Plate 2 shows the project
limits that include Phelan’s Island, Cuivre Island, Cuivre Slough (extending downstream past
much of Peruque Island), Turkey Island Slough, and a mainland area on the Missouri side
and on either side of an entrance road off of Dalbow Road.



2. EXISTING CONDITIONS.

A. Physical Setting. The 1,750-acre project area consists of Cuivre Island (about
1,400 acres), Cuivre Slough (a side channel between Cuivre Island and the mainland), a
chute between Cuivre Island and Turkey Island (about 70 acres), and about 102 acres of
cropland and wetland on the mainland adjacent to Cuivre Island. The area is predominantly
bottomland hardwoods.

The project area includes land owned by the Federal government, the State of
Missouri, and private landowners. The U.S. Army Corps of Engineers acquired
approximately 862 acres of the island (See Plate 3) to mitigate for habitat losses associated
with the Lock and Dam No. 26 (Replacement) (renamed the Melvin Price Lock and Dam)
and to provide an area for the general public to use. P.L. 95-502 authorized the Chief of
Engineers (U.S. Army Corps of Engineers) to replace at federal expense land inundated by
L&D26 (R) on an acre-for-acre basis.

The Missouri Department of Conservation acquired approximately 377 acres of the
island, and 102 acres on the mainland (see Plate 3). An entrance off of Dalbow Road bisects
this MDOC-owned mainland portion, and terminates in a public access boat ramp.

The acreages for the project area and its component habitat types were derived from
planimetering of maps, and varies from some acreages obtained from legal descriptions.

B. Water Resources. The minimum water surface elevation at the island is 419.0
feet NGVD. Generally, stages at the island are nearly equal to the tailwater elevation at
Lock and Dam 25. Elevation-duration and elevation-frequency relationships for Lock and
Dam 25 tailwater are shown on Plates 4A and 4B. The primary backwater area of the
project is Cuivre Slough which divides Cuivre Island from the mainland portion of the
floodplain. Most of the time the water surface elevation of the slough is equal to the
Mississippi River elevation except during significant headwater rainfall events on the Cuivre
River watershed. The Cuivre River, with a drainage area of 1,230 square miles, flows into
Cuivre Slough across from Mississippi River Mile 236.4.

C. Geology and Soils.

(1) Geology. Throughout eastern Missouri the Kimmswick rock unit is
predominantly a light-gray to gray-brown, medium-to massive-bedded, coarsely crystalline
and fine -to medium-grained calcarenite. In the subsurface of north-central and northwestern
Missouri the formation is dolomite. Chert is a minor constituent and is usually found in the
lower part of the formation in this area. The thickness of the formation in eastern St.
Charles and St. Louis Counties is 90 to 125 feet.

(2) Soils. Information regarding the soils for this project are taken from two
sources; SCS - Soils Survey St. Charles County Missouri and Soil Borings taken in August



1991.

(a) SCS-Soil Survey. The Portage - Carlow - Kampsville association
consists of soils on the Mississippi River flood plain. This association is nearly level, very
poorly drained to somewhat poorly drained and formed in clayey and silty alluvium.
Differences in the soils are largely a result of the texture of the materials in which they
formed. Differences in elevation are slight. In general, the lowest areas are along the river
channel, but the landscape inclines gradually toward the surrounding uplands. This
association covers about 15 percent of St Charles county and the entire Cuivre Island area.
It is about 32 percent Portage soils, 31 percent Carlow soils, and 9 percent Kampsville soils.

The Portage soils are very poorly drained. The are in board depressional areas. The
surface layer is a black clay. The subsurface layer is very dark gray clay in the upper part
and very dark grayish brown clay in the lower part. The subsoil is dark gray and dark
grayish brown clay. This soil group is located on the landside of Cuivre Slough.

The Carlow soils are poorly drained. They are in low lying areas and on low natural
levees. Typically, the surface layer is a very dark grayish brown silty clay loam. The
subsurface layer is very dark grayish brown silty clay. The subsoil and underlying material
are dark gray silty clay. This soil group is found nearly everywhere on and adjacent to
Cuivre Island.

The Kampsville soils are somewhat poorly drained. They are on low natural levees.
Typically, the surface layer is a dark grayish brown silt loam. The subsurface layer is
grayish brown silt loam. The subsoil is a grayish brown and dark grayish brown mottled
silty clay loam. The underlying material is grayish brown, mottled silty clay loam. This
soil group was not present in the immediate project area.

Most of the acreage of this association is used for cultivated crops, mainly soybeans
and wheat. Many areas near the Mississippi River that flood frequently remain in woodland.
Some areas have levees and are flooded in the fall to provide shallow water habitat for
migratory waterfowl. Wetness is the major concern in management for crops. Artificial
drainage is needed to remove excess water. Row crop varieties that require a short growing
season generally grow well because of the wet conditions during the spring and fall. These
soils are suitable for trees. Many low-lying areas along the major rivers and on islands
remain in woodland. Cottonwood, black willow, and silver maple are predominant.

Wetness is a severe limitation to the use of equipment in this area.

(b) Soils Borings. In August of 1991, four exploratory borings were
taken at selected locations on Cuivre Island between the Mississippi River and the Cuivre
Slough (see Plate 24). These borings ranged in depth from a maximum 78.5 feet at CI-1
(Pump Station location) to a minimum 20 feet at CI-5 (Turkey Lake culvert location).

In general, the soils encountered from the ground surface down to approximately 15



to 20 feet were clays (either CL or CH) underlain by sands (either SP or SW) down to rock.
Boring CI-1 was drilled to rock which was found 75 feet below the ground surface. Borings
CI-2 and CI-3 were terminated at 25 feet while boring CI-5 was terminated at 20 feet.

Soils information obtained from these four borings included; soil classification,
ground water depth, standard penetration tests, torvane and pocket penetrometer readings.
Undisturbed samples (push tubes) were taken in the clay soils and torvane and pocket
penetrometer readings were taken from the bottom of the tubes before they were waxed and
stored for later testing. Generally the clays were a soft to medium strength soil (.25 - .75
TSF) at 5 - 10 feet of depth, except at CI-1 where the soil strength at 10 feet was stiff (1.25
- 1.50 TSF), and a soft to medium strength soil at 15 feet for borings CI-2 and CI-3. The
SPT’s for the sands indicated a loose to medium ( <10 - 30 blows/ft.) sand between 15 - 25
feet and medium to dense >30 - 40 blows/ft.) sand from 30 - 50 feet. Ground water depth
varied from.a minimum of 4 feet (CI-5) to a maximum of 11 feet (CI-1). See Plates 25 - 28.

D. Water Quality. Sedimentation throughout the years has caused most of the
interior and backwater areas to become very shallow. In the summer months, during times
of low flows, these shallow waters become stagnant. The temperature of the water is
elevated in relation to ambient river temperatures. The nutrient enriched sediments induce
algal blooms which cause excessive diel variations in dissolved oxygen concentrations.

These variations in dissolved oxygen concentrations and associated change in Ph are at times
outside the tolerance limits of aquatic biota. During the winter months, these shallow waters
can become ice covered. If the ice cover is of sufficient duration, the oxygen in the water
will become depleted with resultant fish kills.

E. Habitat Types and Vegetation. In the vicinity of the project area, the alluvial
floodplain of the Mississippi River lies entirely in Missouri (with bluffs on the Illinois side),
and it is about 4-5 miles wide.

Prior to settlement, a diversity of terrestrial natural communities dominated this flat
landscape. Bottomland forests were extensive and occurred along the Mississippi and Cuivre
Rivers. Marshes occupied large, topographical depressions on the floodplain. Wet prairies
generally surrounded the marshes and extended to the forests. A variety of aquatic natural
communities was interspersed among the terrestrial components, and included small lakes,
isolated oxbows, and meandering rivers and creeks. Floodwaters of the Mississippi and
Cuivre Rivers repeatedly inundated much of the floodplain on an annual basis. A mosaic of
habitat types characterized the Mississippi River, and included the main channel, islands, side
channels, chutes, sand and mud flats, and backwaters. Bottomland forest often was the
dominant vegetation of islands, but its continuity was frequently broken by interior sloughs.

Since settlement, conversion to cropland has been the chief factor responsible for the
disappearance or reduction of many of the natural communities of the floodplain in the
vicinity of the project. To achieve this conversion, a complex system of private levees and
drainage ditches was built, crisscrossing much of the floodplain. Today, only infrequent



flood events are capable of inundating the floodplain by overtopping this system of levees.
Bottomland forests still occur along the Mississippi and Cuivre Rivers, but in many places
they are limited to thin strips. Wet prairies are virtually gone, and the small lakes have
disappeared. Some marshes remain, but artificial hydrological regimes imposed by private
waterfowl hunting clubs have left them degraded. Row cropping is practiced on the higher
elevations of some islands.

Currently, the project site consists of four major habitat types: bottomland forest,
slough, cropland, and side channel. Bottomland forest and slough habitats are considered
wetlands because of the soils, plant species, and hydrology that are present. All cropland
'within the project area has been classified as prior converted cropland by the Soil
Conservation Service, and is not considered wetland subject to Section 404 of the Clean
Water Act. See Plate 2 for locations of habitat types.

(1) Bottomland forest. Bottomland forest covers 1267 acres of the 1407-acre
Cuivre Island. This habitat type is also found on a portion of the mainland tract. Ground
elevations within the forest on Cuivre Island range from a high of about 435 feet NGVD at
the north (upstream) end of the island to a low of about 426 feet NGVD at the south
(downstream) end.

At the project area, silver maple and cottonwood are the dominant tree species in
bottomland forest. Willow, silver maple, and green ash are common at the lower elevations.
Pin oak, elm, hickory, pecan, sycamore, bur oak and cottonwood are more typical of the
higher elevations. Box elder and sugarberry are common transitional species between the
two species associations. Forest vegetation typically occurs in horizontal layers consisting of
canopy, subcanopy, understory, and groundcover elements, but at Cuivre Island the
subcanopy and understory components are weak, indicating an overall low level of natural
regeneration. Groundcover species include a variety of herbaceous plants and grasses.
Narrow bands of willow and silver maple surround the interior sloughs on Cuivre Island.

Extensive logging occurred on Cuivre Island in the past. Hard mast species such as
oaks, pecan, and hickories were apparently removed without regard for future regeneration,
and only isolated remnant stands exist. Field surveys conducted in February and June 1994
indicate that the flood of 1993 has killed about 60 percent of the trees on the island. Nearly
all sugarberry, box elder, and elm have died. More than half of all pin oak, hickory, and
perhaps sycamore are gone. The least affected species include silver maple, green ash,
cottonwood, pecan, and bur oak. Silver maple seedlings that germinated in the spring of
1994 are growing over much of the island, with densities highest at the lower elevations.
Tree species diversity has declined because of the 1993 flood.

(2) Sloughs. Sloughs occur within the interior of the island, and consist of
five separate water bodies linked together by a network of natural depressions and man-made
ditches. Turkey Lake, Big Twin, Little Twin, Flat Lake, and Bernard Slough are all long
and narrow, and vary in size from about two to 12 acres. Altogether these sloughs total 30



acres. The normal water surface elevation in each of these waterbodies is about 424 feet
NGVD. At this elevation, average water depth varies from about one to three feet. As
summer progresses, water in these sloughs evaporates, revealing mud flats. These sloughs
become directly connected to the Mississippi River only when Pool 26 reaches an elevation
of about 426 feet NGVD or higher, at which time water backs up into the interior of the
island from the south end. Slough habitat also occurs on the mainland portion of the project
area as an old oxbow of the Cuivre River.

During the growing season, floating duckweed usually covers the water surface of the
interior sloughs. Also present are a few woody species, such as buttonbush and the invading
willow and silver maple, and a thin covering of emergent vegetation. A thick stand of
buttonbush is found in the old oxbow channel of Cuivre River.

(3) Cropland. Cropland occupies 68 acres of the mainland portion of the
project area. This cropland is divided into two parcels (46 and 22 acres) by an old oxbow of
Cuivre River. Ground elevations of these two parcels range from 434 to 435 feet NGVD.
On Cuivre Island, cropland is found at two locations. A 76-acre tract lying near the island’s
north end has ground elevations ranging from 430 to 435 feet NGVD. The second area of
cropland, located toward the south end of the island, covers 34 acres. It ranges from 427 to
432 feet NGVD in elevation.

Small-grain crops are usually planted in cropland. A small portion of the crops are
left unharvested as food for wildlife. In fallow years, smartweeds and cocklebur are the
dominant invading weeds.

The project site does not contain any prime, unique, statewide or locally important
farmland (see Appendix H). Therefore, the Farmland Protection Policy Act is not applicable
to this project. The act requires Federal agencies to identify alternative sites to lessen
adverse impacts to such lands when a proposed project involves the conversion of such lands
to nonagricultural uses.

(4) Side Channel Habitat. Side channel habitat comprises Cuivre Slough,
which is about 5.25 miles long. With an average width of about 250 feet, this habitat type
consists of about 160 acres. At the project site, the normal elevation of Pool 26 is 422 feet
NGVD. The channel bottom of Cuivre Slough ranges in elevation from about 412 to 420
feet NGVD (as determined during a hydrographic survey conducted during spring 1991). At
normal pool, Cuivre Slough is connected at both ends to the Mississippi River, and water
depth ranges from two to ten feet. With an average bottom elevation of about 414-416 feet
NGVD, the average water depth is about six to eight feet at normal pool. High spots in the
channel bottom are found at several locations, including the slough’s northern (upstream)
end, about 0.75 mile downstream from the northern end, at the confluence of Cuivre River,
and about 0.5 mile above the slough’s southern (downstream) end.

The side channel between Cuivre Island and Turkey Island is about 1.5 miles long
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and 400 feet wide. Within this 70-acre side channel, about 40 acres are dry at normal pool
because of accumulated sediment. The other 30 acres consist of shallow backwater habitat.
This side channel essentially conveys no flow at normal pool because the upper end is shut
off from the river by accumulated sediment.

Virtually no aquatic vegetation occurs in either side channel. Small willows and
cottonwoods are present on point bars within these areas.

F. Management. The St. Louis District issued a license to the Missouri Department
of Conservation (signed in June 1994) to manage Corps land on Cuivre Island for fish and
wildlife purposes. Likewise, MDOC manages state-owned land within the project area for
the same purpose. The aggregate of the Corps and state-owned land is known as the Cuivre
Island Wildlife Area.

A formal resource management plan for the Cuivre Island Wildlife Area was
completed (Appendix I). The nature of the wildlife area - its location, topography, soils,
habitat types, and hydrology - dictates that management focus on wetland habitats. The goal
of wetland habitat management on MDOC lands, as expressed in the agency’s state wetland
management plan, is "to maintain productive and diverse systems that meet the long-term
needs of a broad array of wetland fish and wildlife populations" (MDOC 1989:48). To meet
this goal, managed areas are to provide a diversity or mosaic of wetland habitats, including,
when possible, moist soil areas, flooded and upland cropland, semi-permanent marsh,
bottomland forest (and green tree reservoirs), and permanent sloughs and oxbows.

In the interim, MDOC manages the diverse wildlife area to provide predictable
wildlife habitat for wetland-dependent species. The current management emphasis is on
providing food and cover for migratory birds, especially waterfowl. To provide food and
cover for waterfowl, water manipulations are conducted annually on a portion of Cuivre
Island. These manipulations involve the seasonal flooding and dewatering of moist soil
areas, cropland, and a stand of living trees within the bottomland forest.

The living trees are shallowly flooded during their period of dormancy (fall, winter,
and early spring) to create a green tree reservoir. This reservoir provides feeding and
resting habitat for waterfowl migrating during the fall and spring. Resident wood ducks also
use the reservoir for feeding and brood-rearing habitat. During the fall migration, waterfowl
eat a variety of plant seeds and tubers, but in flooded timber they often concentrate on mast,
especially the acorns produced by oak trees. To a lesser degree, they also feed on
invertebrates that live in shallowly flooded habitats. During the spring migration, waterfowl
concentrate on invertebrates found in flooded habitats, and eat little plant material. Food in
the form of small grains is grown on the island and mainland, and some of the cropland on
the island is also seasonally flooded to benefit these birds, as well as migrant rails and
shorebirds. Moist soil management is conducted on the island’s interior sloughs, where
natural and artificial plants are grown as food for migratory waterfowl. Permanent water in
slough habitat on the mainland (old oxbow of Cuivre River) is maintained for a variety of
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resident wetland wildlife. This area provides habitat for wading birds, fish, furbearers,
reptiles, amphibians, invertebrates, wood ducks, and other waterfowl.

The size of the green tree reservoir is determined by the island’s terrain - no low
levees exist to impound water. With the onset of tree dormancy, river water is pumped by a
portable pump to flood the island’s interior sloughs and adjacent forest to a shallow depth
(ideally 6 to 18 inches). The reservoir is attained when water reaches the elevation of about
426 feet NGVD. It then encompasses the 30 acres of sloughs and about 60 acres of adjacent
bottomland forest. Any additional pumping only sends water off the island via a ditch-like
depression at the south end. Water is also pumped onto the island’s southern tract of
cropland. There a dike-like structure holds water on about 17 acres at an elevation of about
429 feet NGVD. Before tree dormancy is broken in early spring, the reservoir is drained by
gravity flow to the river via the south end of the island (when river conditions permit).

To produce moist soil food plants for waterfowl in the island’s interior sloughs, water
is allowed to gravity drain in the spring or summer to expose mud flats. Within the mud,
seeds of naturally occurring herbaceous plants germinate and grow. Japanese millet is
artificially seeded onto the mudflats in summer to supplement the production of native
species. Migrant shorebirds also benefit from these exposed mudflats.

Because the wildlife area was only recently acquired, there have been only four
potential years (1988-1991) for habitat management. The green tree reservoir has been
established only once due to commitment of pumping equipment at other management areas.
Likewise, artificial seeding of moist soil areas has been possible for only two years. Spring
and summer flooding occurred in two years, preventing the creation of mudflat conditions
necessary for seed germination.

No activities have been implemented to directly benefit fisheries, except for an
unsuccessful pilot program to place and maintain sunken cedar trees in the Mississippi River
along the east side of Cuivre Island.

G. Animals. Terpening et al. (1975) reported the occurrence or suspected
occurrence of 416 species of birds, mammals, and amphibians and reptiles in floodplain
habitats of Pools 24, 25, and 26 of the upper Mississippi and lower Illinois Rivers.

(1) Birds. About 285 species of birds are known to use or probably use
floodplain habitats of Pools 24-26 (Terpening et al. 1975). The most diverse orders are the
perching or song birds, shorebirds and gulls, waterfowl, herons and egrets, and vultures and
hawks. In reference to waterfowl, the Mississippi River and floodplain is the center of a
major flight corridor in North America for millions of migrating waterfowl. About 20
species of ducks and geese stop during fall and spring migrations to rest, feed, and seek
sanctuary in wetlands and deepwater habitats of Pools 25 and 26 and adjacent floodplain
(Havera 1985). The mallard is the most abundant duck. The wood duck is an additional
species that usually resides year-round in the project area. With regard to herons and egrets,
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a large rookery is located just east of the project area on a forested island in the Mississippi
River. The great blue heron and great egret raise young here, and these two species most
likely include the interior sloughs on Cuivre Island among their foraging habitat. Besides
waterfowl, the most common game birds include wild turkey, mourning dove, bobwhite
quail, American woodcock, and crow.

(2) Mammals. About 50 species of mammals inhabit or are expected to
inhabit the study area (Terpening et al. 1975). Common species include opossum, raccoon,
muskrat, mink, fox, beaver, squirrel, cottontail, white-tailed deer, and a variety of bats and
mice.

(3) Amphibians and Reptiles. About 75 species of amphibians and reptiles
have distributions which currently (or historically) include the study area (Terpening et al.
1975). Cuivre Island and vicinity is used by a variety of turtles, snakes, skinks, frogs, and
toads.

(4) Fish. A diverse fish fauna comprised of 107 species in 28 families is
found in Pools 24, 25, and 26 of the Upper Mississippi and lower Illinois Rivers (Colbert et
al. 1975; Sheehan et al. 1990). The five most diverse families are minnows and carps (30
species), suckers (16 species), sunfishes (13 species), perches and darters (11 species), and
freshwater catfishes and bullheads (9 species). A number of these fishes prefer to spawn in
backwater and side channel habitats where the current is slow and the bottom is muddy or
silty. Members of the sunfish family generally prefer to spawn in backwater areas, and
adults of these species also use these areas as general habitat. Because Cuivre Slough is a
side channel or form of backwater, it is regarded as good spawning habitat. The interior
sloughs on Cuivre Island also serve as spawning areas, as does the side channel between
Turkey Island and Cuivre Island.

In winter, certain species of fishes, such as channel catfish, bluegill, largemouth bass,
and black crappie, are unable to tolerate the cold temperatures and currents of channel
habitats. This is especially true of young-of-the-year fishes of these species (Sheehan et al.
1990). Backwaters provide a refuge from harsh winter conditions by offering warmer
temperatures and no current. Within the project area, there is no optimal overwintering
habitat for these species, chiefly because most of the aquatic habitat consists of flowing side
channels, such as Cuivre Slough. Due to sedimentation at its upper end, the side channel
between Turkey Island and Cuivre Island does not convey flow at normal pool, and may
offer overwintering habitat.

The most commercially important fishes of Pools 24, 25, and 26 are carp, buffalo,
freshwater drum, and catfish (St. Louis District 1988; UMRCC 1989, 1990, 1991).
Commercial fishing occurs in the main channel border area on the riverside of Cuivre Island.
Important sport fishes of the Upper Mississippi River are numerous, and include all members
of the sunfish family as well as white bass, freshwater drum, sauger, channel catfish, yellow
perch, walleye, and bullhead (St. Louis District 1988). Because many of the sport fishes use
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Cuivre Slough, it is a popular location for sport fishing.

(5) Other Animals. No native mussels are known to occur in Cuivre Slough.
The zebra mussel, a non-native species from Europe, has become introduced very recently
into Pools 24-26. Insects and other invertebrates are common and comprise an important
component in the diet of many species of migrating waterfowl, especially in the spring.

H. Threatened and Endangered Species. Federally threatened and endangered
species are addressed in Appendix G.

Missouri has listed at the state level several species as either endangered or rare with
current or historical distributions that include the project area (Wilson 1984, MDOC 1991).
Those that currently inhabit the vicinity of the project area include the western fox snake
(Elaphe vulpina), which prefers natural marshes, and the great egret (Casmerodius albus),
which lives in a rookery on an island immediately east of the project area. Species that are
known historically from the environs of the project area include two that prefer marshes - the
eastern massasauga (Sisturus catenatus), a rattlesnake, and the king rail (Rallus elegans), a
bird in the crane family. The alligator gar (Lepisosteus spatula), a riverine fish, is also
known historically from this vicinity of the Mississippi River. The eastern massasauga is
being considered for possible addition to the Federal list of endangered and threatened
species.

I. Recreation / Aesthetic Resources. Recreational uses of the Cuivre Island Wildlife
Area include primarily sport fishing, hunting, and recreational boating. The present facilities
include a road, boat ramp, and parking lot. No facilities exist for picnicking or camping.
Access to Cuivre Island is made by boat.

The wildlife area is in a rural area dominated by agricultural activities and private
waterfow] hunting clubs. Bottomland forest exists along the Mississippi and Cuivre Rivers in
a somewhat continuous but fragmented fashion. The mainland portion of the wildlife area is
agricultural. The extensive forest cover on Cuivre Island provides a much more natural
setting. The river and floodplain environment is attractive to the visiting public, and to
adjacent landowners who live along the upper half of Cuivre Slough.

The island is open for hunting and fishing under the rules and regulations of the state
of Missouri. Trapping is allowed on the island under special permit, but few are requested.
In fact, there were no requests for trapping permits in this area during 1990. There are 5
interior lakes that are managed by the use of a portable pump. Archery only hunting is
allowed on the mainland area. The wildlife area is used for occasional bird watching.

J. Socioeconomic Resources. The project area is approximately four miles east of
Old Monroe, Missouri (population 242 in 1990 census), and about 5 miles north of suburban
St. Charles County, which is centered along Interstate 70. The immediate surrounding area
is utilized as woodlands and cultivated fields with a few homesteads. The city of O’Fallon,
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Missouri (population 18,698 in 1990 census) is located approximately eleven miles south of
the project area and is a growing incorporated area in which manufacturing, trade and
service industries are all present.

The local economy has traditionally been based on agricultural activities, but as
development has moved northward toward the project area, industry and small businesses
have increasingly become important. There are no residences on Cuivre Island, although
there is some farming and an abandoned hunting clubhouse. There are about 20 homes on
private property along the Missouri side and the upper half of Cuivre Slough. In Illinois on
the opposite side of the Mississippi River, the local economy is based mainly on agricultural
activities, such as row crops, live stock, and orchards.

K. Cultural Resources.

General Land Office (GLO) survey records indicate that the island dates to
presettlement times. The existence today of some relatively large trees and large stumps of
culled oaks attest to the historic antiquity of the island. Although relatively old, its use
during historic and prehistoric times is not known. No sites have been previously filed with
the Archaeological Survey of Missouri (ASM) for the island, nor for the associated mainland
portion. This is due to the fact that no surveys evidently have been conducted on the island
and on the adjacent mainland segment.

The island itself consists of ridge-and-swale topography and is largely forested.
There are, nonetheless, two agricultural fields, one at the northern end of Cuivre Island and
another near the southern end. The field at the southern end and forested portions of the
island between the Mississippi and Big Twin Lake were examined in early March 1993 by
staff members of the Corps’ Environmental Planning Section. The field and wooded sections
are in fact covered with relatively thick deposits of recent alluvium, indicative of the
aforementioned sedimentary buildup that has led to losses of aquatic and wetland habitats on
the island. Because of the thick deposits of recent sediments, it would seem therefore that a
cultural resources survey of the increased amount of low area to be inundated would be
fruitless. The chances are that few, if any cultural resources would occur in such low
situations. And if they do, the thick blanket of recent sediments should serve to protect these
resources.

The two agricultural fields on the contiguous mainland are bisected by an old channel
of Cuivre River. They are referred to as Area 1 and Area 2, comprising 22 acres and 46
acres respectively. Despite the relatively poor surface visibility conditions, several chipped
stone prehistoric artifacts have been observed scattered about in Area 2. During the brief
reconnaissance survey of the Cuivre Island area in early March, 1993, the Corps’
archaeologists noted that some prehistoric artifacts also were scattered about in places within
Area 1.

L. Air Quality. St. Charles and Lincoln Counties are classified as attainment areas
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(MDNR 1993). Air pollutants currently do not exceed national ambient air quality standards.
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3. FUTURE WITHOUT PROJECT CONDITIONS.

A number of assumptions were made about what the project area and vicinity would
be like 50 years in the future without any project. The chief assumption was that Pool 26
would continue to be managed as it is now, and that there would be no change in normal
pool elevation. With regard to the adjacent floodplain, it was assumed that landuse
surrounding the project area would remain essentially the same - predominantly cropland,
with remnants of terrestrial and aquatic natural communities. For the four habitat types at
the project site, the following assumptions were made.

L It will take bottomland forest on Cuivre Island a long time to recover from the
effects of the flood of 1993. Site visits conducted in February and June 1994 indicate that
about 60 percent of the trees on the island were killed by this flood. It is expected that at
least 100 years will pass before the forest grows back to a form similar to that which existed
prior to this event. In the interim, tree species diversity is expected to continue to decline.
Silver maple is expected to become much more common than it is already. Vines are
expected to overgrow areas open to sunlight and suppress the growth of any seedlings
colonizing these areas. It is estimated that about 40 years will pass before this blanket of
vines disappears and is replaced by new trees. Meanwhile, the value of the island’s forest as
a resource to wildlife will diminish significantly.

® The interior sloughs on the island will for the most part be converted to
bottomland forest. One of the major causes of aquatic habitat degradation in the Upper
Mississippi River is sedimentation (UMRCC 1993). Sedimentation is occurring throughout
the navigation pools, and many important aquatic habitats are becoming shallower, with
resulting declines in biological diversity. Woody encroachment consisting of willow,
cottonwood, and silver maple trees can be observed on recently accreted aquatic areas
scattered along the entire length of the Mississippi River within the St. Louis District.

L Private cropland on the mainland will remain in cultivation, as will state-
owned cropland within the project area. Cropland owned by the Federal government on
Cuivre Island will be reforested.

L Side channel habitat will undergo very notable changes in habitat quantity and
quality from continuing sedimentation. The upstream end of a number of side channels in
the St. Louis District are in the process of closing due to sedimentation. Humes (1974)
predicted that Cuivre Slough side channel will close off at the upstream end, merging the
island with the mainland. It is feared that once sediment buildup in Cuivre Slough side
channel reaches a critical point, future sedimentation will occur rapidly and conversion to
terrestrial habitat will be irreversible.

Cuivre Slough side channel. The St. Louis District estimates the overall loss of side
channel habitat to be about 99 of 162 existing acres, with 63 acres remaining. Sediment
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carried by the Mississippi River would initially close off the upper entrance of the side
channel, and then the entire 76-acre upper half of the side channel (that portion upstream of
the confluence with Cuivre River) would close up. Aquatic habitat remaining in this section
of the side channel would be limited to a series of isolated pools, connected only during
times when the Mississippi or Cuivre Rivers are high.

With no flow from the Mississippi River coming down the side channel at low to
normal pool conditions, two changes would occur to the lower half of the side channel (that
portion downstream of the confluence of Cuivre River). First, about 23 acres of the lower
portion of the slough are also expected to fill in with sediment. This will occur because the
side channel will narrow to accommodate flow only from Cuivre River. Second, average
channel depth in the lower side channel would become reduced due to deposition of sediment
carried by Cuivre River. This sediment is periodically flushed out of the side channel today
by Mississippi River flows passing through the entire side channel.

Turkey Island Chute or side channel. Sediment carried by the Mississippi River
would also close up this area. In 50 years, the existing 30 acres of open water would be
converted to terrestrial habitat, and the entire side channel would be covered by forest
composed of willow, cottonwood, and silver maple. Sedimentation already is very apparent
in this area.

In the future-without condition, sedimentation would reduce the availability of fishing,

bird watching and boating access to the island from the Missouri shore. Hunting access by
boat would be adversely impacted also.
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4. RESOURCE PROBLEMS AND OPPORTUNITIES.

Problems occurring at the wildlife area at the present time, and in the future without
any project, were defined by an interagency team. The problems are described in terms of
specific physical conditions and their adverse impacts on local biological resources.

A. High Rates of Sedimentation. Side channel and backwater habitats in upper Pool
26 have declined in areal extent, depth, and quality due to excessively high rates of
sedimentation. The average rate of sedimentation in backwater areas of Pool 26 has been
estimated to be about 1 to 2 inches per year (GREAT II 1980). At the downstream end of
Pool 26, Simons et al. (1988) estimated 0.5 inches per year for the period 1970-1985 at
Brickhouse Slough side channel. Measurements at the project site have not been taken to
estimate the.local rate of sedimentation.

The detrimental effects of high sedimentation rates on backwater and side channel
habitats are of major concern to MDOC as a resource manager. Water depths decrease as
bottom elevations are raised by sedimentation. With sufficient time, these aquatic areas may
become filled with sediment, undergoing a gradual conversion to forested terrestrial habitat.
Unless new side channel and backwater areas are concurrently being created, there is a net
loss in area of these habitats.

Declines in quality of aquatic habitat occur due to a variety of secondary adverse
effects. For example, if areas become too shallow under conditions of no flow, dissolved
oxygen levels in summer and winter may drop below the minimum required for fish survival.
Also, sedimentation is accompanied by increased turbidity levels, which can often limit the
development of aquatic plant communities by blocking the passage of sunlight for
photosynthesis, and by creating bottoms too soft for such plants to establish successful root
systems. Without aquatic plant communities, invertebrate faunas found in aquatic habitats
subject to sedimentation are often poor in species diversity and abundance. Deposits of
sediment can also smother the eggs of fish which prefer to spawn on silty or muddy
substrates, thus inhibiting successful reproduction.

Reductions in areal extent of Cuivre side channel habitat and slough habitat on Cuivre
Island have been minor. However, the areal extent of side channel between Cuivre and
Turkey Islands has been reduced significantly. In addition, reduction of water depth within
both side channels has been significant at some locations.

(1) Sedimentation in Side Channels.
Cuivre Slough side channel. One of the primary problems associated with this project
is the decline in depth and quality of Cuivre side channel occurring as a result of sediment

deposition. Below the confluence of the Cuivre River and the side channel, deposition is less
due to the periodic flushing by high flows from the Cuivre River. Upstream of the
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confluence, backwater effects from the Cuivre River and minimal flow conveyed through the
side channel by the Mississippi River have allowed sediments to fill the side channel to the
point where during normal conditions it is not possible to navigate a john boat through this
upper reach.

Sediment carried into Cuivre side channel from the Mississippi and Cuivre Rivers is
being "trapped" and deposited at three locations, creating high spots. The first high spot is
at the side channel’s northern (upstream) end, where sediment from the river is naturally
deposited because of the reduction in velocity of flows entering the side channel. The second
is found about 0.75 mile downstream from the northern end, where the submerged remnant
of an old dike exists. At normal pool, water depth at the first and third high spots is about 3
feet, and about 2 feet at the second. Under low to normal pool conditions, the first or
uppermost high spot has an overriding influence on the side channel’s discharge capacity.

The éffects of sedimentation on quantity of side channel habitat are expected to be
dramatic. About 2.75 miles (or 61 percent) of Cuivre Slough side channel is expected to be
filled with sediment 50 years from now.

Side channel between Cuivre and Turkey Islands. Sedimentation at this site is
more advanced than at Cuivre side channel. Currently, about 60 percent of this site consists
of sand bars covered with young willow and cottonwood. Virtually no flow passes through
this side channel at normal pool because of the buildup of sediments at the upper end.
Existing open water is on the average only a few feet deep. Fifty years from now, this site
is expected to be completely filled in.

(2) Sedimentation on Cuivre Island. Sediment deposition is degrading Cuivre
Island’s interior sloughs and bottomland forest by raising bottom or ground elevations. The
interior sloughs have already become more shallow, and sediment deposition in bottomland
forest is most noticeable around the perimeter of the island. No field measurements have
been taken to quantify the rate of sedimentation on the island. A recent site visit showed that
the flood of 1993 deposited on average several inches of silt over this area.

B. Lack of Deep Water in Cuivre Slough Side Channel During Winter. During the
normally low pool conditions in winter, there is virtually no overwintering habitat (water
depth greater than 8 feet) within the side channel.

MDOC’s guideline for successful overwintering of fishes is a minimum water depth
of 8 feet. At this depth, winter fish kills are unlikely to occur because dissolved oxXygen
levels are likely to remain high enough to sustain overwintering fish. At the upper entrance
to Cuivre Slough side channel, the average minimum pool elevation during winter is 420 feet
NGVD (range 419 to 422, period of record 1941-1989). Assuming a pool elevation of 419
feet NGVD, the elevation of the side channel bottom required to achieve a water depth of at
least 8 feet is 411 feet NGVD. Within the 160-acre side channel, there is less than one acre
of water having a depth greater than 8 feet at this pool elevation (as determined from the
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1991 hydrographic survey maps).

C. Limited Water Control Capability on Cuivre Island. The potential for optimum
habitat management on Cuivre Island is limited by inefficient water control management due
to various factors, including a lack of protection from river flooding, the inability to dewater
when the river is high, a lack of dedicated pumping equipment, existing pumping capacity
that is too small, a sediment-choked water distribution system, an insufficient number of
water control structures, and water control structures that are in bad condition.

River flooding reduces the reliability of moist soil food plant production within the
interior sloughs. The project area is unprotected from flooding by the Mississippi and
Cuivre Rivers. At the present time, this is a problem only on Cuivre Island. For
germination and growth of moist soil plants to occur, a gradual withdrawal of water from
these sloughs is required during the late spring or summer. Flooding during this drying
period interferes with food plant production, by either prohibiting seed germination, or
drowning immature plants.

Inability to dewater when the river is high. At the present time, the seasonal green

tree reservoir is drained in spring by gravity flow. When Pool 26 has an elevation at or
near that of the reservoir, drainage is not possible.

Lack of dedicated pumping equipment. Portable pumping equipment has been
brought by MDOC to Cuivre Island for only one of four potential years (1988-1991) of

habitat management. According to MDOC, other nearby wildlife areas have priority over
Cuivre Island for pumping equipment.

Pump capacity is too small. The pump that has been used on Cuivre Island by
MDOC recharges the seasonal green tree reservoir in about 30 days. MDOC prefers a 20-
day recharge period, which would provide a wider "margin of safety" for getting the
reservoir recharged.

Sediment-choked water distribution system. The water recharge ditch leading from
the present pumping site toward the five interior sloughs contains much sediment deposited
by flood flows. Likewise, the distribution and drainage system connecting the sloughs, as
well as the main drainage way leading to the south end of the island, also contain sediment.
Water distribution and drainage are impaired because of this build up of sediment. Of
concern to MDOC is the resulting inability to entirely drain the five interior sloughs in the
summer. Subsequent exposure of mud flats for moist soil plant production is not optimal.

Insufficient number of water control structures. At the present time, the size of the
seasonal green tree reservoir is limited by the lack of a water control structure in the ditch-
like depression at the south end of the island. Under existing conditions, the reservoir attains
an elevation of about 426 feet NGVD. Once this elevation is reached, any additional water
pumped into the reservoir is lost via the ditch-like depression to the river. The potential to
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create a larger reservoir, and hence more migrational habitat for waterfowl and brooding
habitat for resident wood ducks, is not met.

Existing water control structures in bad condition. A water control structure is

located at the point where each of the five interior sloughs is connected to the water
distribution/drainage system. Most of these structures are in bad condition. For example,
some flap gates are missing, and pieces of plywood have been added as replacements. These
structures do not function effectively, and they are not reliable. Successful habitat
management is not as reliable as it could be.

D. Loss of Marsh Habitat in Vicinity of Project Area. No marsh habitat presently
exists within the project area. Remnants of marsh are located within five miles. They are
the focal point of private hunting clubs, which have imposed artificial hydrological regimes
directed at migratory waterfowl.

More than 90 percent of Missouri’s historical wetlands have been lost due to man’s
activities (MDOC 1989). Within a 30-mile radius of the project area, about 70 percent of
historical wetlands on the Mississippi floodplain within St. Charles and Lincoln Counties,
Missouri, have been lost to agricultural conversion and other uses (St. Louis District 1991).
Much of this historic wetland habitat was marsh. To counteract these losses, MDOC has
recommended in its state wetlands management plan the establishment of semi-permanent
marsh habitat on public lands in northeast Missouri, where the project area lies (MDOC
1989). Marshes consisting of equal proportions of open water and perennial emergent, such
as cat-tail, bulrush, and bur-reed, are important to a variety of wetland species (MDOC
1989). The king rail, American and least bittern, red-winged blackbird, and marsh wren
nest and raise young here, and the wood duck and hooded merganser also use marshes as
brood-rearing habitat. Various invertebrates inhabiting marshes serve as food sources for
these birds. Other characteristic animals include the muskrat, mink, bullfrog, western
painted turtle, and common watersnake.

E. Decline in Quality and Quantity of Bottomland Forest on Cuivre Island. The
flood of 1993 has significantly diminished habitat quality and quantity of bottomland forest
on the island. About 60 percent of the trees were killed by this event. Tree species
diversity has decreased also. Sugarberry, box elder, and elm were nearly completely
eliminated, and pin oak, hickory, and sycamore suffered extensive losses. Without any
active management, the forest resource will take a long time to recover.
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5. PROJECT OBJECTIVES.

The objectives and goals of this project are to meet the established management goals,
and to address the identified problems.

The management goal is to restore riverine habitat diversity to benefit fish and
wildlife species. The goal and objectives were reached through participation by the Missouri
Department of Conservation, the U.S. Army Corps of Engineers, the U.S. Fish and Wildlife
Service, the River Science Center, and the University of Missouri School of Forestry,
Fisheries and Wildlife. These objectives should be compatible with any operational
management plan created to meet the Corps’ obligation to mitigate for the loss of wildlife
habitat due to the construction of the Melvin Price Locks and Dam.

Table 1. Project Objectives.

Project Objective

Maintain and improve side channel habitat by preventing river-borne sediment from
filling side channel.

Provide overwintering habitat for fish in side channel.

Increase habitat quality and quantity of artificially flooded habitats for wetland-
dependent wildlife.

Increase diversity of wetland types within project area.

Maintain and improve habitat quality and quantity of bottomland forest within project
area.
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6. PLANNING CONSTRAINTS.

There are constraints that prohibit some problems from being included as planning
opportunities, or limit the type of potential solutions that can be developed for study.

MDOC imposed two constraints. First, the upper end of Cuivre Slough side channel
must remain open to the Mississippi River. Private landowners living on the mainland along
the west bank of the upper side channel must retain access for their recreational boats to the
river via the upper end.

Second, the project must not include construction of any dike or levee designed to
keep river-borne sediment out of the project area. Typically, these structures envelop large
areas on islands or the mainland, and they are usually located parallel to the river and along
the bank. The high cost typically associated with this feature is prohibitive from MDOC’s
point of view.

Several institutional constraints also narrowed the scope of planning opportunities.
Modification of existing pool management to provide additional benefits to fish and wildlife
resources was identified as outside the scope of this project. Also, the study cannot address
and recommend solutions to sedimentation caused by river-borne sediment from upstream of
the project area because this problem is regional and outside the scope of the EMP program.
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7. PLAN FORMULATION.

The approach to the development and evaluation of project Management Measures
was as follows. First, formulation and evaluation criteria were established (see
EVALUATION OF MANAGEMENT MEASURES for criteria). Second, various and rather
general measures were developed to address the project objectives. Third, Management
Measures were more specifically developed utilizing one or more of the general measures,
and fourth, the Management Measures along with the no action plan were evaluated by the
criteria and their overall potential benefits.

The principal purpose of plan formulation is to develop a plan that would provide the
best use, or combination of uses, of water and land resources to meet the project objectives.
Much discussion by the project participants and design effort centered on achieving the
desired project objectives with the lowest first costs, and yet minimal maintenance
requirements. Providing designs that would decrease the amount of sedimentation into
Cuivre Slough and yet still allow access through the slough for recreational boaters was of
particular concern. The designs for the entire project area were developed to best meet the
sometime conflicting desires of the project participants, based on their past and growing
experiences. The selected design project life of 50 years was an early product of the plan
formulation process that helped guide the detailed design efforts.
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A. MEASURES AVAILABLE. Measures considered to meet objectives were:

dredging, dikes/levees, hillside sediment control structures, interior closure structures, water

control structures and island groupings. Table 2 associates available measures with the

project objectives.

Table 2. Measures Available.

Objective

Measure

maintain and improve side
channel habitat by
preventing river-borne
sediment from filling side
channel

provide a uniform, average
depth in side channel of 5-7
feet at normal pool (bottom
elevation 415-417)

eliminate conditions
causing localized
accumulations of
river-borne sediment
in interior of side
channel

remove submerged remnants of old
dikes

remove localized
accumulations of
sediment in interior
of side channel

dredge

allow flows in side
channel to flush out
localized
accumulations of
sediment

no action

increase discharge
capacity of side
channel

construct dike to eliminate point
bar

construct dike to funnel more flow
into side channel

provide overwintering
habitat for fish in side
channel

provide areas of deep water (> 8 ft deep)

dredge
construct short hard-point dikes

construct pairs of dikes

increase habitat quality and
quantity of artificially
flooded habitats for wetland-
dependent wildlife

increase predictability of
wetland conditions in green
tree reservoir, moist-soil and
cropland areas for migratory
and resident birds, especially
waterfowl

increasing water
control capability

install permanent pumping system

clean out silt-clogged water
distribution system

replace water control structures in
bad condition

install larger pump

increase acreage of green tree reservoir and

floodable cropland area

construct water control structure at
natural outflow drainage point

increase diversity of wetland
types within wildlife area

Create semi-permanent marsh

excavate

construct low-level ring levee

maintain and improve habitat
quality of bottomland forest
within wildlife area.

initiate management program for bottomland forest

reforestation

implement tree stand improvements
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B. MANAGEMENT MEASURES CONSIDERED. Management measures were
evaluated based on engineering considerations, local restrictions or constraints, and on their
contribution to project goals and objectives. Management Measures which were eliminated
due to engineering considerations or to local restrictions were not subject to further
evaluation. However, all remaining Management Measures were further evaluated using the
following approach.

The ability of each Management Measure to make desired changes to aquatic or
terrestrial habitat was measured using procedures described in Appendix B. Briefly, these
procedures assessed habitat quantity and habitat quality for three conditions - existing, future
without the alternative, and future with the alternative. For each future condition, habitat
quantity and quality were combined or integrated to produce a unit of measure called the
habitat unit. The effect of an alternative was defined as the difference in habitat units
between the future condition with the alternative and the future condition without any
alternative. This output was annualized over a 50-year project life. The output in habitat
units is provided in Appendix B for all Management Measures.

Construction costs and operation and maintenance costs for each alternative were also
annualized. A ratio of annualized habitat units and associated dollars was calculated for each
alternative. This ratio provided the cost per habitat unit for each measure, and allowed for
the identification of the least-cost alternative.

Seventeen Management Measures were considered, and include the following:

(1) Management Measure 1. No action. With this measure, no project would
be implemented using Federal funds. Specific details of future conditions with no action
have been described in previous sections.

(2) Management Measure 2. Create marshland on the mainland area. With
this plan, cropland on the state-owned mainland area will be developed into marshland. This
will be accomplished by scraping about one foot of the earthen material from the interior of
the existing cropland and utilizing the material to construct a low levee around the perimeter.
Water will be contained within the marsh or leveed areas year round, and will be provided
for by an electric submersible pump and well. The possibility of transporting levee material
to the site from a borrow pit off site was originally considered but quickly dismissed as not
cost effective. The possibility of using sheet metal piling as a possible levee material was
briefly explored but also dismissed as not cost effective. Also judged as cost ineffective was
the possibility of excavating a depression to create marshland. See Plate 5.

(3) Management Measure 3. Develop marsh on the mainland area (as in
Management Measure 2) but include acquisition of new land (No plate). If Management
Measure 2 is acceptable to the sponsor, and shown to yield high habitat benefits for the cost,
then the possibility of acquiring additional land to develop marshes would be explored.
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(4) Management Measure 4. Green Tree Reservoir (GTR). Install pump and
clean out ditches on Cuivre Island. Existing facilities for green tree reservoir management
include a system of ditches, culverts, and gates that were constructed to divert water into the
five interior lakes. There is an existing pad for a portable pump located on the eastern bank
of the island that allows water from the Mississippi River to be pumped into the ditches.
This system was constructed by the hunting club that originally owned Cuivre Island as a
means of attracting more migrating waterfowl to the island. Over the years this system has
fallen into disrepair. The ditches have filled with sediment and the system of culverts and
gates has become non-operational at many locations. It is proposed that this system be
rehabilitated by cleaning out the ditches, constructing a segment of new ditch, and replacing
existing culverts and gate valves with new components. The existing pump pad would be
replaced with a permanent pump station.

In addition, a new water control structure would be constructed to enlarge the surface
area of the green tree reservoir. A larger reservoir could be created by raising the water
level above its existing elevation of 426 feet NGVD. Typically, water would be pumped in
beginning in October, reaching the target elevation by November 1, and held to the target
elevation until mid-February. Then dewatering would commence and would be completed
prior to trees breaking dormancy, which usually occurs in early March. The placement of a
gate valve at the southern end of Cuivre Island would allow for impounding or draining this
area when required.

According to the prevailing management of green tree reservoirs across the state by
the Missouri Department of Conservation, the reservoir would be established six of every
seven years, and on the seventh year it would be kept dry. The timing of fall flooding and
spring drawdowns would vary from one year to the next, as would the surface elevation of
the water. For example, fall flooding could commence anytime during the period 1 October
- 15 November, and spring drawdown anytime during the period 15 February - 1 March.
The variability in timing and depth of the reservoir is an attempt to mimic the hydrology of
natural river flooding, so as to minimize stress and mortality on the flooded trees, as well as
to attract different types of wetland-dependent birds, such as waterfowl and shorebirds. See
Plates 6, 7, and 8.

(5) Management Measure 5. Deepen Cuivre Slough with hard point dikes.
This would involve placing short dikes along the right bank (mainland side) of the slough.
These dikes would be constructed in close enough proximity to each other such that the scour
holes that develop at the end of each dike would connect and develop into a deeper channel
throughout this section of slough.

(6) Management Measure 6. Use towboat propwash to deepen the side
channe] habitat. Engineering Manual 1110-2-5025 describes prop-wash agitation as a
recognized agitation dredging technique. Prop-wash agitation dredging has been successfully
used in coastal harbors, river mouths, river channels, and estuaries. It is a method intended
for use in loose sands and in maintenance dredged material consisting of uncompacted clay
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and silt.

As an experimental method of removing sediment from the side channel it was
proposed that during a period of highwater a towboat run through a section of the slough
several times. The Missouri Department of Conservation proposes that by keeping the
towboat engines operating at a high revolution per minute, continuous operation over an area
will cause the re-suspension of sediment. The current’s increased velocity during the high
water condition will then carry the sediment from the slough back to the main channel and
eventually downstream. Several local marinas use this method of propwash to remove
sediment from the mouths of their marinas. A section of side channel between Cuivre Island
and Peruque Island has been proposed as a site for this measure. See Plate 10.

(7) Management Measure 7. Create wintering holes for fish. After receiving
negative comments to Management Measure 5 from the attendees of the August 15, 1991
public meeting, the planning team met and revised the concept of deepening Cuivre Slough.
Management Measure 5 was reviewed, modified, and broken into Management Measures 7,
8, and 9. Management Measure 7 provides wintering holes for fish in the side channel
through the construction of pairs of dikes (one of each pair on opposite banks of the slough).
Generally, this measure would call for fewer dikes than hard points called for in
Management Measure 5. See Plate 11.

(8) Management Measure 8. Add two dikes at upper end of Cuivre Slough.
One dike would serve to eliminate a sand bar on the mainland bank, and the other would
channel more water into Cuivre Slough to remove accumulated sediment. These dikes would
enlarge the cross-sectional area of the side channel and increase the amount of water that can
pass through it per unit time. See Plate 12.

(9) Management Measure 9. Remove portion of submerged dike in Cuivre
Slough at Phelan’s Island. This dike will be notched by removing approximately one half of
the dike at the centerline of the slough within the confines of the slough to an elevation of
about 408.0 feet NGVD. The submerged dike acts as a sediment trap, and its removal
would allow the current to assist in removing accumulated sediment. The material removed
from the notch will be placed downstream of and parallel to the remaining portions of the
dike on each bank. See Plate 13. (Earlier in plan formulation, it was believed that another
submerged dike existed in Cuivre Slough downstream of the mouth of Cuivre River.
However, no records have been located substantiating the existence of a dike in this
location.)

(10) Management Measure 10. Sink cedar trees in Mississippi River along
Cuivre Island to improve fish habitat. (No Plate).

(11) Management Measure 11. Sink cedar trees in Cuivre Slough to create
fish habitat. (No Plate).

29



(12) Management Measure 12. Dredge Cuivre Slough to deepen the slough
and to create overwintering fish habitat. See Plate 14.

(13) Management Measure 13. Create 400 acres of wetland on north part of
Cuivre Island by the construction of 1.4 miles of a low levee with a gravity drain. This
measure is considered relatively inexpensive because of the levee’s short length and low
height. See Plate 15.

(14) Management Measure 14. Construct closure structures between Phelan’s
Island and Turkey Island, between Phelan’s Island and Cuivre Island, and between Turkey
Island and Cuivre Island to restore side channel habitat. See Plate 16.

(15) Management Measure 15. Create forest clearings on Cuivre Island, and
plant with mast tree species. In the draft report for this project, this management measure
involved the implementation of tree stand improvements (TSI). Under the old measure,
additional small clearings (< 2 acres) in bottomland forest on Cuivre Island would be
created to improve bottomland forest species abundance and diversity, and to improve
wildlife habitat. Because the flood of 1993 killed many trees on the island, resulting in the
eventual creation of forest openings, the old measure was abandoned.

The modified or new measure was developed in June 1994 to lessen the adverse effect
of the 1993 flood on the bottomland forest resource. Ten 8-acre clearings will be created on
the island in areas of dead sugarberry and hackberry that are adjacent to live remnant stands
of mast tree species, such as pin oak, hickory, and pecan. These clearings will be scattered
across the island, and are likely to be long and narrow as dictated by local topography. The
exact physical location of these clearings has yet to be determined. Within each area, small
trees (8 inches diameter at breast height or smaller), vines and brush will be mechanically
cleared primarily to reduce shading, but also to make room for mechanical planting
equipment. Larger trees will remain undisturbed to provide snag habitat and partial shade
for seedlings to be planted. Each clearing will be sprayed with an herbicide to kill tree
seedlings that could compete with seedlings to be planted. A groundcover of wheat,
switchgrass, and redtop will be established within each clearing to further reduce the
potential for competition from woody species like cottonwood and silver maple. However, it
is expected that some individuals of woody invaders will survive to maturity, and this is
desirable because they will complement the species to be planted.

Hard mast species to be planted are native to Cuivre Island, and include oaks (pin,
swamp white, bur), pecan, and shagbark and shellbark hickory. Planting of these mast
species at or above the low end of the elevational gradient of sugarberry and hackberry
should ensure successful survival in terms of tolerance to flooding. The low end of the
elevational gradient for sugarberry and hackberry has been determined by the Rock Island
District through experience to be a good point at which to begin plantings of mast tree
species (Swenson, 1994). Material to be planted will consist of seedlings in 2-gallon
containers, and they will be planted at least 15 feet apart and 20 feet from any forest edge.
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Planting seasons will include spring (1 March - 15 April) and fall (1 October -

15 November). Oak seedlings will be revisited at year 10 to 12 to release them from shady
conditions created by the canopy, by removing the overhead growth to allow sunlight to
reach the ground. See Plate 17.

(16) Management Measure 16. Reforestation of cropland. Regenerate
bottomland forest on Cuivre Island by planting trees on two existing cropland areas to
improve bottomland forest species abundance and diversity, and to improve wildlife habitat.
Natural regeneration was determined to not be desirable because the seed source on the
island in terms of hard mast species, such as the oaks and hickories, is not adequate,
especially after the flood of 1993.

A ground cover of wheat, switchgrass, and redtop will be established first in areas to
be planted to minimize the potential for competition from woody invaders such as
cottonwood and silver maple. Twenty percent of a cropland area is to be planted every 10
years, beginning at the edge of a field and then moving to the middle. Planted areas are to
be at least 100 feet wide, and bare-root seedlings will be placed on a 20 by 20 foot spacing.
Tree species to be planted are native to Cuivre Island, and include oaks (pin, swamp white,
bur), pecan, shagbark and shellbark hickory, redbud, persimmon, dogwood, and hawthorne.
Although it is not native to the area, some bald cypress will be planted at the lowest
elevations to provide a unique forest habitat type.

For the north cropland area (elevation 430-436 feet NGVD), there will be no
restrictions on tree species to be planted there, as it is completely above the target elevation
of the green tree reservoir (429 feet NGVD), and subject only to occasional flooding from
the Mississippi. However, at the south cropland area (elevation 427-432 feet NGVD), about
half the area is below 429 feet NGVD, and therefore subject to up to two feet of flooding by
the green tree reservoir. Species to be planted below 429 feet NGVD include swamp white
oak, pin oak, bur oak, persimmon, pecan, and bald cypress. The inclusion of these species
is based on an ongoing study conducted by the National Biological Survey (LTRM pool 26
office) of bottomland forest response to the flood of 1993 (Nelson, 1994). Within the south
cropland area above 429 feet NGVD, there will be no restriction on species to be planted.
See Plate 18.

(17) Management Measure 17. Towboat propwash as a means of deepening
the slough. Same as Management Measure 6, although at a different location: the chute
between Cuivre Island and Turkey Island. Would be conducted on lower 1/3 of chute,
approximately 2,000 feet long by 350 feet wide. See Plate 19.
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C. SUMMARY OF MANAGEMENT MEASURES . The plan formulation process
identified the following Management Measures to address the project objectives.

Table 3. Summary of Management Measures.

Management
Measure Description

1 No action.

2 Develop marshes on the existing State-owned mainland area by using electric submersible
pump and well.

3 Develop marshes on additionally acquired mainland area by using electric submersible pump
and well.

4 GTR. Install permanent pump, clean ditches, and install or replace water control structures
on Cuivre Island.

5 Increase the depth of Cuivre Slough by placing hard point dikes along mainland bank of
Cuivre Slough.

6 Use towboat propwash as a means of deepening chute or slough between Cuivre and Peruque
Islands.

7 Provide wintering holes for fish by adding pairs of dikes in Cuivre Slough.

8 Add two dikes at upper end of Cuivre Slough by Phelan’s Island to direct flow into Cuivre
Slough.

9 Remove portion of submerged dike in Cuivre Slough at Phelan’s Island, mile 238.2R.

10 Sink cedar trees in Mississippi River along Cuivre Island to create habitat.

11 Sink cedar trees in Cuivre Slough to create habitat.

12 Dredge Cuivre Slough.

13 Create 400 acres of wetland on north part of Cuivre Island by the construction of 1.4 miles of
low levee with a gravity drain and pump.

14 Construct three closure structures: between Phelan’s Island and Turkey Island, between
Phelan’s Island and Cuivre Island, and between Turkey Island and Cuivre Island.

15 Create ten 8-acre forest clearings and plant with mast tree species.

16 Reforestation of cropland.

17 Propwash Experiment at Turkey Island chute.
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8. EVALUATION OF MANAGEMENT MEASURES.

The Management Measures identified in the previous section are evaluated according
to the four criteria in Table 4 as to their overall potential benefits. The surviving
Management Measures in combination will form the basis for the recommended plan.

Table 4. Evaluating Criteria.

The extent to which a Management Measure is acceptable to the
sponsoring agencies in meeting their operational and management
goals and priorities, and is compatible with existing laws,
regulations, and public policies.

Acceptability

The extent to which a Management Measure is "engineeringly"

Effectiveness feasible and workable.

The extent to which a Management Measure addresses the

Completeness intended project objectives.

The extent to which a Management Measure is cost effective

Efficiency (cost per Average Annual Habitat Units).

In addition, the Management Measures are evaluated by the criteria in the order that
the criteria appear in the table above. This provides for a logical winnowing process
whereby unacceptable and unworkable measures are removed from consideration early.
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Table 6. Evaluation of Management Measures as to Effectiveness.

(Management Measures found unacceptable [rating of Low] in Table 5 have been

removed)
Management Effectiveness
Measure Description High - Medium - Low
2 Develop marshes on the existing State-owned mainland area by .
. . . High
using electric submersible pump and well.
4 GTR. Install permanent pump, clean ditches, and install or Hish
replace water control structures on Cuivre Island. &
6 Use towboat propwash as a means of deepening chute or slough Low
between Cuivre and Peruque Islands.
(Channel substrate at this
site consists of newly
accreted gravel too large to
be resuspended and carried
away.)
7 Provide wintering holes for fish by adding pairs of dikes in .
. High
Cuivre Slough.
8 Add two dikes at upper end of Cuivre Slough by Phelan’s Hish
Island to direct flow into Cuivre Slough. &
9 Remove portion of submerged dike in Cuivre Slough at Hioh
Phelan’s Island, mile 238.2R. &
14 Construct three closure structures: between Phelan’s Island and Low
Turkey Island, between Phelan’s Island and Cuivre Island, and
between Turkey Island and Cuivre island. (Since initial development
of this Measure, flow
through these side channels
almost nonexistent at
normal pool due to
sediment buildup.)
15 Create ten 8-acre forest clearings and plant with mast tree Hish
species. g
16 Reforestation of cropland. High
17 Use towboat propwash as a means of deepening chute or slough High

between Cuivre and Turkey Islands.
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9. RECOMMENDED PLAN.

A. SUMMARY OF RECOMMENDED PLAN. The selected plan of action is
composed of Management Measures 4C, 7F (modified), 9, 15 (modified), 16 and 17.

Management Measure 2 is not recommended because of its high development cost for
the size of the marsh area (see response from MDOC, dated January 26, 1994 (Appendix D).

Management Measure 8 is not recommended because the local sponsor decided not to
support this measure following a meeting with adjoining landowners on April 27, 1994.
Similarly, Management Measure 7F was reduced from 6 pairs of dikes to 6 dikes--
eliminating all dikes protruding from the mainland side of Cuivre Slough (see Plate 11A).

Management Measure 15 was modified after the draft DPR was completed.

Table 10 summarizes the costs and benefits of the Management Measures of the
recommended plan.



Table 10. Recommended Plan.

Annualized
Annualized| Annual | Imitial +
Initial Initial OM&R OM&R
Man. Cost Cost Cost Cost
Meas Description ®) ® ® ®
GTR. Install
permanent pump,
clean ditches, and
4C |install or replace pump water to elev. 429.0 880,000 71,934 11,309 83,243
water control
structures on Cuivre
Island.
Provide- wintering
7p [Boles for fish by 1 sives from Cuivre Island. 53250 | 4353 | 1,020 5382
adding pairs of dikes
in Cuivre Slough.
Remove portion of submerged dike in Cuivre Slough
% |at Phelan’s Island, mile 238.2R. 16,000 1,308 0 1,308
15 Create tep 8-acre forest clearings and plant with mast] 116,640 9,534 1,998 11,532
tree species.
16C Reforestation of Reforestation of south and 4,620 378 2.281 2,659
cropland. north cropland.
Propwash Lower 1/3 of chute between
17 | LOPV Cuivre Island and Turkey 3,000 245 506 751
Experiment. Island

Totals

Habitat enhancements from the recommended Management Measures are estimated to
provide a net gain of 788 (was 825) average annual habitat units (AAHUs) for wildlife and
266 (was 410) AAHUs for fishes.
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B. REASONS FOR RECOMMENDING MANAGEMENT MEASURES.

Table 11. Reasons for Recommending Management Measures .

Management
Measure Measure Reasons for Recommending
GTR. Install permanent pump,
clean ditches, and install or Meets all evaluation criteria, and has the highest
4C replace water control structures | efficiency (lowest annual cost per average annual
on Cuivre Island, and pump to | habitat unit) of increments of this measure.
elev. 429.0
Meets all evaluation criteria. When this measure
Provide wintering holes for fish was 6 pairs of dikes, it had the highest efﬁgency
TR by adding 6 dikes in Cuivre (lowest annual cost per average annual habitat
Slough unit) of increments of this measure. Was modified
gn. in May 1994 by local sponsor to avoid any
easment problems.
Add two dikes at upper end of
Cuivre Slough by Phelan’s . L
8 Island to direct flow into Cuivre Meets all evaluation criteria.
Slough.
Remove portion of submerged
9 dike in Cuivre Slough at Meets all evaluation criteria.
Phelan’s Island, mile 238.2R.
15 Create ten 8-acre forest
. clearings and plant with mast Mesets all evaluation criteria.
Modified .
tree species.
Meets all evaluation criteria. Has intermediate
Reforestation of both south and level of efﬁcwgcy for this measure’s mcremepts.
16 Preferred over increment having highest efficiency
north cropland. . . .
because of this increment is more complete in
addressing objectives.
Meets all evaluation criteria. Prop-wash dredging
Propwash Experiment in lower | has been successfully used in coastal harbors, river
17 1/3 of chute between Cuivre mouths, river channels, and estuaries, although it

Island and Turkey Island.

is experimental for riverine habitat rehabilitation.
Has low initial and annual costs.
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C. PROJECT FEATURES. Components, items of concern, and structural features
of the recommended plan are further described:

(1) Pump Stations. The Cuivre Island pump station has been sized to fill the
wetlands area in 30 days. This is the site management filling criteria which requires the
greatest pumping capacity. Management Measure 4 provides for a 10,000 gpm pump to
allow the water level of the lakes and wetlands on the island to be brought to elevation
429.0. The pump will be started and stopped manually and will have automatic low water
cutoff. Power will be brought to the island and to the pump station site by overhead wiring.
Immediately at the pump station, the power wiring will be brought to the structure by
underground cable. The electrical equipment will be mounted inside a 5-ft. parapet on the
station. The pump station details are shown on Plate 8.

The water source for the island wetlands will be the Mississippi River. Because this
project area is located downstream and in near proximity to Lock and Dam 25 the water
surface levels will fluctuate minimally and can easily supply water for a surface intake pump.

The Missouri Department of Conservation desires to fill the reservoir in "increments"
so that fall-migrating waterfowl encounter a continuous supply of food resources. Newly
flooded substrate offers food in the form of mast (such as oak acorns) to dabbling ducks
which prefer to feed in shallow water. When the food supply becomes depleted, an
additional slug of water is added to flood a new area of substrate. The target elevation of the
reservoir is attained after 4-5 successive additions of water. The MDOC has found a period
of 30 days to be responsive to the needs of migrating waterfowl.

(2) Water Control Structures. Water at the Cuivre Island wetlands area is
controlled by the pump station located on the eastern end of the island and a series of gate
valves at each lake and at the southern end of the island. Water from the pump station is
pumped into the series of ditches which connect the five existing lakes on the island. As the
water level exceeds the normal pool of the lakes (424.5 NGVD) the water is allowed to
naturally meander through the woodlands creating the wetlands. The pump station also has
the capability to reverse flow and pump the level down if needed.

In addition, the gated culvert at the southern end of the island can be used to drain the
wetlands down to 426.0, or allow water to back in when the Mississippi River pool elevation
is above 426.0 and above the level of the water in the ditch. Construction will include two
36-inch gated culverts at separate locations, three 36-inch non-gated culverts at separate
locations, and two 36-inch non-gated culverts at another location (see Plate 7).

(3) Ditch Rehabilitation. The existing ditches on Cuivre Island will be
cleaned of debris and sediment to a bottom elevation of 420.0 NGVD. This elevation is one
foot lower than the bottom elevation of the culvert pipes to allow for future sediment buildup
and construction irregularities. Ditch side slopes will be at a 1:3 slope. The material
removed from the ditches will be deposited along the edge of the ditches to form a access
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road to each of the lakes. This road is designed to be capable of carrying a four wheel
utility motorcycle.

(4) Dike Construction. The series of six dikes that are to be constructed
within Cuivre Slough are of a simple design. Each dike will be constructed with a ten foot
crown and have approximately fifty feet of root attachment into the mainland or island. The
lengths of dikes vary (see Appendix E, Table E-1). Type "A" rock is to be used in
construction.

(5) Dike Removal. See Appendix E.

(6) Create forest clearings and plant with mast tree species. The exact
location of these clearings will be determined prior to the plans and specifications stage.

(7) Reforestation. Twenty percent of the north and south cropland areas will
be planted every ten years. This means 8 acres for the north area, and about 3-4 acres for
the south area.

(8) Propwash Experiment. Approximately 2,000 feet-long section of chute or
slough between Cuivre Island and Turkey Island has been chosen as the testing site of an
experimental method of resuspending river sediment. By operating a tugboat over this test
site several times, the effects of the downward force of a tugboat’s propwash in resuspending
sediment can be determined. The sediment will be washed out of the side channel and into
the Mississippi River. This test area will be surveyed immediately prior to and after the test
to assure accurate data. In future years annual surveys will be accomplished to determine if
the resuspension has long lasting effects and whether this method is cost effective. It is
estimated that an average of two feet of sediment will be removed from the 16-acre area
(about 52,000 cubic yards).

D. CONSTRUCTION METHODS.

(1) Foundation Considerations. Boring CI-1 was drilled in the vicinity of the
proposed pump station on Cuivre Island. Subsurface information obtained from the borehole
indicate that the foundation soils of clay and sand are capable of supporting the pump station
and its appurtenances. However based on the preliminary design for the pump station some
ground water control (a dewatering system) or pressure relief measures will be required
during construction. The dewatering system will be contractor designed, installed and
operated. It is anticipated that two to four deep wells will be required during the
construction of the pump station.

At the three other locations where gated culverts are proposed, subsurface information

does not indicate a settlement problem. Estimated settlements are within acceptable limits
for gated culvert pipes. Ground water and surface water at these locations will be controlled
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with a dewatering system designed and operated by the contractor.

(2) Site Access. Access to Cuivre Island is only possible by boat. Therefore,
all construction equipment associated with the island wetlands will have to be barged to the
island from the MDOC boat ramp. For the dike construction in the slough, barge access
within the slough will be prohibited except during periods of high water due to the shallow
depth of the slough.

(3) Construction Materials. Only common construction materials are required
for this project.

E. REAL ESTATE REQUIREMENTS. Cuivre Island is jointly owned by the Corps
of Engineers (866.57 acres) and the Missouri Department of Conservation (MDOC) (377
acres). The Corps’ ownership is to be licensed by MDOC under a fish and wildlife
enhancement license; hence, no additional real estate requirements or credit will be necessary
for project facilities on the island portion of the project. A Real Estate Design Memorandum
(REDM) will not be required for this project.

F. COMPATIBILITY OF RECOMMENDED PLAN WITH MITIGATION
AUTHORITY. The recommended plan is compatible with the authority used to obtain
Cuivre Island as mitigation for losses of terrestrial habitat associated with construction of the
Melvin Price Locks and Dam. Implementation of the plan will not compromise the integrity
of the island’s terrestrial habitat. Expansion of the green tree reservoir will not lead to the
conversion of habitat from terrestrial to aquatic.
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10. FUTURE WITH PROJECT CONDITIONS.

A. Physical Setting. There will be minor alterations to topography due to dike
construction and cleanout of the ditch system on Cuivre Island.

B. Water Resources. The quantity of surface water on Cuivre Island will increase
seasonally due to improvement of the green tree reservoir.

C. Geology and Soils. The project will not affect the geology or rate of
sedimentation on the soil of Cuivre Island.

D. Water Quality With Project. The overall reduction in the sedimentation rate is a
significant water quality enhancement by itself. The cleaning out and deepening of the water
distribution system for the green tree reservoir in the interior of the island will lessen the
summer time diel variations of temperature and Ph and will enhance the aquatic biota. The
scour holes at the lower ends of the dikes in the side channel will provide deep water habitat
that should, during normal winters, prevent oxygen depletion and the resultant fish kills.

Because of the large agricultural land use in the Cuivre River drainage basin and the
duck hunting popularity of the area, sediment samples were analyzed for pesticides and
metals. The results of the analysis indicated no detection of metals and insignificant
concentrations of pesticides. The disturbance of these sediments during project construction
should have no significant impact.

Water quality certification under Section 401 of the Clean Water Act is not needed for
the propwash sediment resuspension experiment (MDNR, 1991). Construction items or
activities which do require such authorization include mechanized landclearing; any
excavation on land; dredging in Cuivre Slough; construction of disposal areas, water control
structures, pump station, and stone dikes.

E. Habitat Types and Vegetation.

(1) Bottomland Forest. Construction activities will result in the loss of 20
acres of bottomland forest on Cuivre Island. Fourteen acres will be used as disposal areas
and access roads during ditch cleanout, and six acres for enlargement of existing ditches and
creation of a new ditch.

This minor loss of forest will be offset by the conversion of 110 acres of cropland on
Cuivre Island to bottomland forest by planting of hard and soft mast tree species. This
conversion will occur over a 50-year period, with 20 percent of the 110 acres planted every
10 years. Likewise, the planting of 80 acres of bottomland forest clearings on Cuivre Island
with hard mast tree species is also expected to increase the overall quality of the forest
resource on the island. Assuming that about 800 of the nearly 1,300 acres of forest was
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killed by the flood of 1993, these 190 acres of tree plantings will provide a good start in the
reestablishment of the forest. It is hoped that these plantings will allow the forest to
eventually become self-sustaining. The value of the forest will increase for resident and
migratory wildlife species, such as waterfowl, deer, turkey, and squirrel, by providing more
mast in the form of nuts and acorns. The project area’s hydrology in terms of river flooding
and green tree reservoir management is not incompatible with the selection of tree species to
be planted.

The structural improvements for better green tree reservoir management on Cuivre
Island will not lead to flooding during the growing season. Flooding will still be targeted for
the nongrowing or winter season when trees are dormant. The structural improvements will
allow for the pool elevation of the reservoir to be raised from 426 to 429 feet NGVD,
thereby increasing the area of flooded bottomland forest from 55 to as many as 402 acres
(Table B-6). The area covered by water up to two feet deep, which is generally the range of
depth preferred by migrating waterfowl, will increase from 61 to 280 acres (Table B-15).
By increasing the pool elevation from 426 to 429 feet NGVD, the greatest depth of standing
water in timber will increase from 4 to 7 feet. The overall depth of the green tree reservoir
is expected to slowly diminish over time as sediment carried by flood waters is periodically
deposited on the island.

In Missouri, green tree reservoir management can slowly shift the species composition
of bottomland forests to more water-tolerant species (Fredrickson 1979), and it can also
impair the regeneration and survival of pin oak trees (Heitmeyer et al. 1989). To lessen
these effects, Heitmeyer et al. (1989) suggest that flooding regimes in green tree reservoirs
should not be constant from year to year, but changes in duration, depth, and timing of
flooding should be made from year to year to imitate more natural conditions. MDOC will
implement variable flooding regimes from year to year to minimize these adverse impacts.
Within the area on Cuivre Island influenced by green tree reservoir management, artificial
flooding during the dormant season (fall-winter-early spring) is not expected to cause tree
mortality, but a slight shift toward a wetter plant community is anticipated. Silver maple and
green ash may become more common. A decrease in pin oak regeneration and survival may
be expected also, especially at the lower elevations within the reservoir.

(2) Sloughs. The interior sloughs on Cuivre Island and the old oxbow of
Cuivre River on the mainland will not be physically altered by the project. On Cuivre
Island, the ditch cleanout work and gravity drain improvements will allow for the drainage of
interior sloughs to create mud flats and implement moist soil management.

(3) Cropland. Of the 188 acres of cropland within the project area, 110 acres
on Cuivre Island will be lost to replanting of bottomland hardwoods. Raising the elevation
of the green tree reservoir from 426 to 429 feet NGVD will not lead to the seasonal flooding
of additional cropland. Cropland not affected by the project will remain planted in small
grains. The project will not affect any prime, unique, statewide or locally important
farmland (see Appendix H).
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(4) Side Channel Habitat. Removal of the submerged dike remnant is
expected to help prevent the upper half of the side channel from closing due to the deposition
of river-borne sediment. This structural improvement is expected to allow incoming
sediments to pass on down through and exit the side channel. Rather than lose about 90
acres of side channel habitat within the next 50 years, the project is expected to maintain
more than half the current 160 acres of aquatic habitat. Scour holes created by the six stone
dikes will provide winter and summer habitat for riverine fishes. These structures will
occupy a total of about 1 acre of side channel habitat.

Removal of sediment from the side channel between Cuivre and Turkey Islands by
propwash will keep 16 acres of this 70-acre area open as backwater habitat. Aquatic
vegetation in both side channels is expected to remain sparse.

F. Management. From a natural resource perspective, management of the project
area by the Missouri Department of Conservation will be somewhat broadened. On Cuivre
Island, tree plantings will be implemented in bottomland forest to improve forest species
composition and wildlife habitat. Green tree reservoir management on the island will
continue as before, as will moist soil management of the island’s interior sloughs, but more
predictably from year to year. Cropland unaffected by the project will continue to be planted
in small grains. In general, public use of the wildlife area will remain as it is now, with
opportunities for such recreational activities as hunting, fishing, and boating.

G. Animals. In Appendix B, habitat benefits of all management measures were
quantified using two methods, one for wildlife, and one for fish. The evaluation for wildlife
assessed habitat conditions in terms of twelve species, including ten birds and two mammals.
Habitat conditions for fish were assessed in terms of seven species. The effect of the
recommended plan on these evaluation species, as well as other species, is summarized
below.

(1) Birds. The ten evaluation species and the groups they represent are: least
bittern, green-backed heron (herons and egrets); Canada goose, mallard, wood duck
(waterfowl); king rail, American coot (cranes and allies); northern parula, prothonotary
warbler (songbirds, specifically Neotropical migrants); lesser yellow legs (shorebird).

The mallard and wood duck, the target of management efforts at the green tree
reservoir on Cuivre Island, are expected to benefit substantially from the proposed
improvements to green tree reservoir management (Table B-11). The green-backed heron,
northern parula, and prothonotary warbler should receive significant habitat benefits also.
Very slight benefits are projected for the Canada goose, and no change in habitat value is
expected for the least bittern, lesser yellowlegs, king rail, and American coot. No evaluation
species showed a net loss in habitat value. Improvements to green tree reservoir
management should benefit such other species as great blue heron, black-crowned night
heron, hooded merganser, red-headed woodpecker, and red-winged blackbird.
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Reforestation of cropland on the island, and mast tree plantings in forest
clearings, are expected to benefit the green-backed heron, wood duck, northern parula, and
prothonotary warbler (Table B-13).

(2) Mammals. The evaluation species include two large, semi-aquatic
rodents, the muskrat and beaver. The beaver is anticipated to receive significant habitat
benefits from the proposed improvements to green tree reservoir management, reforestation,
and tree plantings in forest clearings (Tables B-11,12,13). The habitat evaluation projected a
slight increase in habitat benefits for the muskrat on Cuivre Island. Other mammals as mink,
river otter, and raccoon should benefit also.

(3) Amphibians and Reptiles. The evaluation method did not assess habitat
conditions for any reptiles or amphibians. They are not the focus of any specific
management. objective. For future projects, a habitat suitability model for a representative
species may be incorporated into the evaluation method. The enlarged green tree reservoir
should benefit a wide variety of frogs, snakes, turtles, and skinks. Enlargement of the
reservoir is not expected to lead to increased predation on reptiles and amphibians by fish.

(4) Fish. The seven evaluation species and the groups they represent are:
black bullhead, catfish (freshwater catfishes and bullheads); carp (minnows and carps);
crappie, largemouth bass, bluegill (sunfishes); gizzard shad (herrings). The habitat
evaluation focused on Cuivre side channel and the side channel between Cuivre and Turkey
Islands.

Substantial habitat benefits are expected to accrue to gizzard shad, catfish, black
bullhead, and carp. The habitat evaluation did not project any habitat benefits for the
crappie, largemouth bass, or bluegill, but this projection was judged by the evaluation team
of biologists to be biologically unsound, and due to a shortcoming in the habitat suitability
index models for these species. All species of fish that use these side channels will benefit
from the proposed measures, as these measures are expected to prevent them from closing
due to river-borne sedimentation.

(5) Other Animals. Aquatic conditions in the expanded green tree reservoir
should provide habitat for a variety of aquatic invertebrates, including insects and crayfish.

H. Threatened and Endangered Species. See Appendix G for the St. Louis District’s
Biological Assessment describing the project’s effect on Federally threatened and endangered
species.

With regard to species listed at the state level as either endangered or threatened, the
project will not affect those that prefer marsh habitat, such as the western fox snake, eastern
massasauga, and king rail, because no existing marsh habitat will be affected, nor will marsh
habitat be created. The alligator gar, a riverine fish, will not be affected because it is rarely
encountered in Pool 26. The project is expected to benefit the great egret by providing more
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efficient moist-soil management within the island’s interior sloughs. Increased moist-soil
plant production in these aquatic areas is expected to improve conditions for resident fish,
which are eaten by this bird.

I. Recreation / Aesthetic Resources. The project does not include any features that
would directly facilitate recreation. Opportunities for recreational fishing, hunting, and
boating within the project area may be affected during the construction process. Hunting on
the island and mainland probably will be temporarily prohibited. Fishing and boating in
Cuivre side channel probably will be unavailable in the vicinity of dikes under construction.
In the long term, hunting and sport fishing is expected to improve because habitat conditions
for wildlife and riverine fishes are expected to improve.

Construction activities will have minor adverse impacts on the aesthetic quality of the
project area. during the duration of the work. The most visible activities will occur within
Cuivre side channel, especially those above the confluence with Cuivre River where private
landowners have homes along the mainland bank. Construction activities on Cuivre Island
will not be visible except from the main channel of the Mississippi River. In the long term,
the aesthetic quality of the island is expected to improve with the conversion of 110 acres of
cropland to bottomland forest. The seven stone dikes will detract from the natural
appearance of Cuivre side channel.

J. Socioeconomic Resources. The project is not expected to affect development
occurring in either St. Charles or Lincoln Counties. At a very local scale, the private
landowners now living on the mainland along the upper half of Cuivre side channel should
benefit from the project. Because the proposed work is expected to keep the upper half of
the side channel from closing with sediment, the side channel and its recreational
opportunities and aesthetic qualities will be preserved.

The proposed project would have minimal or no impacts on the following Section 122
(Rivers and Harbors Act) socioeconomic categories: aesthetic values, transportation, public
health and safety, community cohesion, community growth and development, business or
home relocations, land use, property values, tax revenues, regional growth, employment,
business activity, food supply, navigation, flooding effects, or energy sources. Therefore,
typical impacts of cost-shared projects in small communities would not be expected.
Socioeconomic impacts would potentially be experienced in these areas: temporary effects on
noise levels and longer term effects on aesthetic values and recreational opportunities.

(1) Noise Levels. The immediate vicinity around the project area would be
temporarily disrupted by construction activities. Some disturbance may occur from noise and
human activity associated with construction activities and the transportation of materials to
the sites. These impacts are temporary and adverse impacts to the general public would be
insignificant.

(2) Aesthetic Values. The initial construction would have minimal adverse
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impact on aesthetic values because of the presence and operation of the construction
equipment placing dike material near homes located along the slough bank. However, the
location of the project away from major highways would minimize any short-term visual
impacts associated with the construction activities. Propwash resuspension of sediment, the
placement of new dike material within the slough, and the removal of the existing dike will
cause a turbidity plume, which may temporarily reduce the aesthetic quality of the area.
Over the long term, the project is expected to have a positive effect by adding to the visual
diversity of the site.

(3) Recreational Opportunities. Recreational opportunities due to the
construction of this project should increase slightly. Public use of the Cuivre Island area is
permitted in accordance with the Wildlife Code of Missouri. The enhancement of fish
habitat and improved navigation within the slough will probably result in an increase in
angling. Hunters presently use Cuivre Island and are expected to continue in the future
without any noticeable increase in numbers.

K. Cultural Resources. No previously undisturbed part of the island owned by the
Corps of Engineers will be affected by earthmoving and/or construction activities associated
with the implementation of Management Measure 4. However, a much larger area of Cuivre
Island will be subject to inundation. Because of the small extent of any existing cultural
resources, and the unlikelihood of disturbance caused by the recommended plans, a Phase I
survey for historic properties of the island should not be conducted. The State Historic
Preservation Officer approved of the recommended plan on March 3, 1994 (see Appendix
M).

L. Air Quality. Fumes and dust will be generated by heavy equipment during the
construction process. Operation of the green tree reservoir will not generate fumes because
the pumps to be used for water management are driven by electricity. The project is not
expected to adversely affect air quality of St. Charles or Lincoln Counties.

M. Compliance with Environmental Laws and Regulations. The degree of
compliance of the proposed project with environmental laws and regulations is presented in
Table 13.

N. Adverse Environmental Effects Which Cannot be Avoided. Adverse impacts
which cannot be avoided include the clearing of bottomland forest to create disposal areas for
sediment dredged from ditches on the island, the placement of dredged material (sediment)
from the ditches into bottomland forest wetlands, the loss of cropland due to replanting of
bottomland forest, the loss of side channel habitat in Cuivre slough due to construction of
dikes, and the resuspension and flushing of sediment from the side channel between Cuivre
and Turkey Islands due to propwash agitation.

O. Short-term Uses of Environment Versus Long-term Productivity. Local short-
term uses of the environment are limited to disturbances created during the construction
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process, such as tree clearing, disposal of dredged material, construction of ring levees and
rock dikes, and creation of staging areas for construction equipment. The maintenance and
enhancement of long-term biological productivity is the basic goal of this project.
Productivity of the green tree reservoir on the island will be enhanced once the proposed
improvements to water control are implemented. Aquatic productivity in the side channel is
expected to be maintained because measures are proposed to keep them from filling with
sediment. The short-term uses of the project area are minor in comparison to the expected
increase in biological productivity.

P. Irreversible or Irretrievable Resource Commitments. Should the proposed project
be implemented, there will be irreversible or irretrievable resource commitments. These
would include initial construction costs (mostly Federal), and operation, maintenance, and
rehabilitation costs (entirely Missouri Department of Conservation).
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Table 13. Degree of Compliance of Selected Plan with Environmental Statutes and
Requirements.

Federal Laws, Executive Orders. and Policies Degree of Compliance !
Analysis of Impacts on Prime and Unique Farmland

(CEQ Memorandum, 11 Aug 80) . . . ... ...... ... ... . ..... full compliance
Archaeological and Historic Preservation Act, 16 U.S.C. 469, et seq. . .. . full compliance
Clean Air Act, as amended, 42 U.S.C. 7401, etseq. . . ... ... ....... full compliance
Clean Water Act (Federal Water Pollution Control Act),

33 U.S.C. 1251, €6 880 - v v v v vt e et e e e e e e e e e full compliance?
Coastal Zone Management Act, 16 U.S.C. 1451, etseq. ............ not applicable
Endangered Species Act, 16 U.S.C. 1531, etseq. ................ full compliance
Environmental Effects Abroad of Major Federal Actions

(Executive Order 12114) . . . . . .. . . . e not applicable
Estuary Protection Act, 16 U.S.C. 1221, etseq. ... ... ... ... ..... not applicable
Farmland Protection Policy Act, 7 U.S.C. 4201, etseq. . . . ... ....... full compliance
Federal Water Project Recreation Act, 16 U.S.C. 460/-12, et seq. . . ... .. not applicable
Fish and Wildlife Coordination Act, 16 U.S.C. 661, etseq. .......... full compliance
Floodplain Management (Executive Order 11988) . ... ... .......... full compliance
Land and Water Conservation Fund Act, 16 U.S.C. 460/-4, et seq. ... ... not applicable
Marine Protection, Research, and Sanctuaries Act, 16 U.S.C. 1401, et seq. . not applicable
National Environmental Policy Act, 42 U.S.C. 4321, etseq. . ......... full compliance
National Historic Preservation Act, 16 U.S.C. 470, etseq. . .......... full compliance
Protection of Wetlands (Executive Order 11990) ... .............. full compliance
Rivers and Harbors Act, 33 U.S.C. 403, etseq. . ............... full compliance?
Watershed Protection and Flood Prevention Act, 16 U.S.C. 1001, et seq. . . not applicable
Wild and Scenic Rivers Act, 16 U.S.C. 1271, etseq. .............. not applicable

! The degree of compliance falls into one of two categories:

Full compliance - the project meets all the requirements of the statute at the present
time.

Not applicable - the statute does not apply to the project.

2 Full compliance will be achieved when permits are issued under provisions of Section
10 of the Rivers and Harbors Act of 1899 and Section 404 of the Clean Water Act, and when
Missouri State certification in given in accordance with Section 401 of the Clean Water Act.
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11. FINDING OF NO SIGNIFICANT IMPACT (FONSI).

CUIVRE ISLAND
HABITAT REHABILITATION AND ENHANCEMENT PROJECT
POOL 26, MISSISSIPPI RIVER,
ST. CHARLES AND LINCOLN COUNTIES, MISSOURI

1. T have reviewed and evaluated the documents concerning the proposed rehabilitation and
enhancement of the Cuivre Island project area.

The purpose of the project is to restore habitat diversity to benefit fish and wildlife
species by: maintaining and improving side channel habitat by preventing river-borne
sediment from filling side channels, providing overwintering and summer habitat for fish in
side channels, increasing habitat quality and quantity of artificially flooded habitats for
wetland-dependent wildlife, and maintaining and improving habitat quality and quantity of
bottomland forest within the project area.

2. Prior to my decision, I evaluated pertinent data and information which led to the
development of various potential Management Measures. I have reviewed the steps in the
evaluation process that produced the recommended plan.

3. All Management Measures have been studied, and major findings of this investigation
include the following:

a. The "No Action" measure was evaluated but subsequently rejected. This measure
would do nothing to address study objectives;

b. The recommended plan is a viable, acceptable and effective combination of
measures to address study objectives.

4. The possible consequences of the recommended plan have been studied for physical,
environmental, cultural, social, and economic effects. Major conclusions of this study are as
follows:

a. It is expected that substantial habitat benefits will accrue to wetland wildlife and
river fishes of the project area;

b. The green tree reservoir on Cuivre Island will improve in habitat quantity and
quality because of improved water management capabilities;

C. Habitat quality of bottomland forest on Cuivre Island will improve after
implementation of tree plantings in forest clearings;
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d. The physical integrity of Cuivre side channel is expected to be improved. The
project is anticipated to protect over half of the side channel from conversion to semi-
terrestrial habitat due to sedimentation from the Mississippi River;

e. Quantity and quality of winter and summer habitat for riverine fishes in Cuivre
Slough is expected to increase also;

f. The recommended plan will not adversely affect any Federally threatened or
endangered species;

g. The recommended plan will not adversely affect any historical properties;

h. The recommended plan will have no significant adverse effects on physical,
social, or economic conditions within the project area and surrounding communities.

5. Based on my analysis and evaluation of the alternative courses of action presented in the
Environmental Assessment, I have determined that the rehabilitation and enhancement of the
Cuivre Island project area will not have major adverse environmental effects, but will have
important beneficial effects on the quality of the environment. Therefore, no Environmental
Impact Statement (EIS) will be prepared prior to proceeding with this action.

| S M
Date =\
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12. PROJECT REQUIREMENTS.

A. PROJECT COOPERATION AGREEMENT. See Appendix J for the Project
Cooperation Agreement.

B. COST SHARING.

(1) Draft and Final DPR. Preparation of these planning documents will be
100 percent Federal cost.

(2) Work following the Final DPR. In accordance with the Water Resources
Development Act (WRDA) of 1986 (Public Law 99-662) funding for the first costs of all of
the proposed project will be 75 percent Federal and 25 percent Local Sponsor (MDOC). No
distinction is being made as to whether features of the project lie on Federal property or on
State-owned property. First costs are defined as engineering and design (Plans &
Specifications following Final DPR), construction costs, and construction management Costs.

It was the incorrect assumption through the Draft DPR phase of this study that the
Federal Government would bear 100% of first costs for features that lay on Federal property
according to WRDA ’86, Section 906(e)(3), "when such activities are located on lands
managed as a national wildlife refuge." However, it was determined that the Federally-
owned portion of Cuivre Island is not "managed as a national wildlife refuge” because it is
not part of the National Wildlife Refuge System administered by the U.S. Fish and Wildlife
Service.
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Table 14. Table of Cost Sharing.

. Cost Share
Fll‘St. Costs¥ based on MCACES
Estimated Estimate
for Evaluation First Costs
Mgmt. of Mgmt. from Federal State
Measure Measuresy} MCACES+7 75% 25%
4C 880,000 869,441 652,081 217,360
7F 53,250 30,109 22,582 7,527
9 16,000 17,757 13,318 4,439
15 . 116,640 134,320 100,740 33,580
16 4,620 5,174 3,881 1,293
17 3,000 5,544 4,158 1,386
Total 1,073,510 || PED 259,000 194,250 64,750
CM 151,750 113,813 37,937
Total 1,473,095 1,104,823 368,272

Notes:

T First costs include contingencies, Engineering & Design, Supervision and Administration
of construction, and construction costs.

71 This column of cost estimates (from Appendix I) used during plan formulation and is
shown next to the MCACES cost estimates for comparison only.

71t Microcomputer-Aided Cost Engineering System (MCACES). This column is a
summary of the cost estimate prepared for this final DPR and included in Appendix M.
Costs shown for each Management Measure include initial construction costs and
contingencies only. Planning, Engineering and Design (PED), and Construction
Management (CM) costs are shown separately--not included in each measure.
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C. OPERATION, MAINTENANCE AND REHABILITATION. After construction
of the project, annual operation, maintenance and rehabilitation (OM&R) of the project
would be the responsibility of, and cost-shared 100% by the Missouri Department of
Conservation (MDOC) (per Section 107(b) of the Water Resource Development Act of
1992). OM&R would be conducted for the project life of 50 years.

An O&M manual detailing the operations and maintenance requirements would be
prepared by the Corps during the plans and specifications phase. Development of the manual
would be coordinated with MDOC.

Although the costs for operation, the costs for maintenance, and the rehabilitation
costs were determined separately, they have been combined into one figure for each
Management Measure, and are shown in Table 10.

(1) Operations and Maintenance. Table 9 discusses the operation of many of
the Management Measures. The shaded rows contain Management Measures of the
recommended plan.

(2) Rehabilitation. Rehabilitation or replacement applies primarily to the
Green Tree Reservoir, Management Measure 4. All rehabilitation is assumed to be
performed once--25 years after construction, and is included in the OM&R figures in
Table 10. Listed separately: the drainage structure gates, riser, and staff gages have an
estimated rehabilitation cost of $49,000; the pump station structure, gates, pipe, and pump
have an estimated rehabilitation cost of $139,000; the culverts have an estimated
rehabilitation cost of $12,500.
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D. PERFORMANCE EVALUATION. Table 15 lists the general types, purposes,
and responsibilities of project evaluation. Plans to monitor this project for performance
evaluation purposes were designed to measure the degree of attainment of project objectives.
Therefore, for each objective, an appropriate monitoring parameter was specified. The
specific parameter to be measured for each objective is shown in Table 16.

In addition to these parameters, other types of field observations will be conducted.
The habitat evaluation methods described in Appendix B (Wildlife Habitat Appraisal Guide
for terrestrial habitat, Fisheries Habitat Appraisal Guide for aquatic habitat) will be reapplied
at the project site during target years 1 and 5 to determine how habitat quality as assessed by
these methods has changed after construction is completed. Likewise, actual numbers of
waterfowl using the project site in the fall will be estimated by aerial census and ground
counts. Interviews with sport fishermen will be conducted to determine if fishing has
improved.
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E. STEPS PRIOR TO PROJECT CONSTRUCTION. After submittal of the Final
DPR through the U.S. Army Engineer Division, Lower Mississippi Valley for review,
approval can be granted by the North Central Division for HREP projects with estimated
construction costs of $2 million or less. North Central Division would request funds for
plans and specifications from Headquarters, U.S. Army Corps of Engineers. The current
schedule is to prepare plans and specifications (final design) in fiscal year 1995. A
construction contract would be advertised by the competitive bid process and would likely be
awarded in fiscal year 1995. Construction would be completed in fiscal year 1996.
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13. PARTICIPANTS, COORDINATION, PUBLIC VIEWS AND COMMENTS.

Participants in project planning included the Missouri Department of Conservation,
the U.S. Fish and Wildlife Service, and the St. Louis District, Corps of Engineers. The
U.S. Fish and Wildlife Service was a cooperating agency throughout the process required by
regulations developed by the Council on Environmental Quality for the implementation of the
National Environmental Policy Act (40 CFR 1500-1508).

The study participants met at the project site and other locations to discuss the project
objectives and designs, and correspondence was initiated between the agencies to coordinate
the development of the project. Drafts of this report were sent to the USFWS and the State
of Missouri for review and comment. The comments received and the results of meetings
with these agencies were used to formulate the selected plan and prepare this report.

A public meeting was held on August 15, 1991, in Elsberry, Missouri. Over forty
people attended.

The February 1994 Draft Definite Project Report/Environmental Documentation was
sent to the agencies and interests listed in Appendix N on April 22, 1994.

A public meeting with adjoining landowners was held in Old Monroe, Missouri on
April 27, 1994.

The U.S. Fish & Wildlife Service’s draft Coordination Act Report was mailed to the
members of the distribution list on May 12, 1994.

The Public Notice of the application for Department of Army Permit was mailed to
the members of the distribution list on July 18, 1994. The project proposal is processed
under provisions of Section 10 of the Rivers and Harbors Act of 1899 and Section 404 of the
Clean Water Act, and for Missouri State certification in accordance with Section 401 of the
Clean Water Act.
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14. RECOMMENDATIONS.

I have weighed the accomplishments to be obtained from this rehabilitation project
against its cost and have considered the alternatives, impacts, and scope of the proposed
project. In my judgment, the proposed project is a justified expenditure of Federal funds.

I recommend that the Commander, North Central Division, U.S. Army Corps of
Engineers approve this habitat rehabilitation and enhancement project.

The total estimated first cost of this project is $1,473,095, with a Federal share of
$1,104,823.

I further recommend that funds be allocated as soon as possible for preparation of
plans and specifications and subsequent project construction.
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11. FINDING OF NO SIGNIFICANT IMPACT (FONSI).

CUIVRE ISLAND
HABITAT REHABILITATION AND ENHANCEMENT PROJECT
POOL 26, MISSISSIPPI RIVER,
ST. CHARLES AND LINCOLN COUNTIES, MISSOURI

1. T have reviewed and evaluated the documents concerning the proposed rehabilitation and
enhancement of the Cuivre Island project area.

The purpose of the project is to restore habitat diversity to benefit fish and wildlife
species by: maintaining and improving side channel habitat by preventing river-borne
sediment from filling side channels, providing overwintering and summer habitat for fish in
side channels, increasing habitat quality and quantity of artificially flooded habitats for
wetland-dependent wildlife, and maintaining and improving habitat quality and quantity of
bottomland forest within the project area.

2. Prior to my decision, I evaluated pertinent data and information which led to the
development of various potential Management Measures. I have reviewed the steps in the
evaluation process that produced the recommended plan.

3. All Management Measures have been studied, and major findings of this investigation
include the following:

a. The "No Action" measure was evaluated but subsequently rejected. This measure
would do nothing to address study objectives;

b. The recommended plan is a viable, acceptable and effective combination of
measures to address study objectives.

4. The possible consequences of the recommended plan have been studied for physical,
environmental, cultural, social, and economic effects. Major conclusions of this study are as
follows:

a. It is expected that substantial habitat benefits will accrue to wetland wildlife and
river fishes of the project area;

b. The green tree reservoir on Cuivre Island will improve in habitat quantity and
quality because of improved water management capabilities;

C. Habitat quality of bottomland forest on Cuivre Island will improve after
implementation of tree plantings in forest clearings;
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d. The physical integrity of Cuivre side channel is expected to be improved. The
project is anticipated to protect over half of the side channel from conversion to semi-
terrestrial habitat due to sedimentation from the Mississippi River;

e. Quantity and quality of winter and summer habitat for riverine fishes in Cuivre
Slough is expected to increase also;

f. The recommended plan will not adversely affect any Federally threatened or
endangered species;

g. The recommended plan will not adversely affect any historical properties;

h. The recommended plan will have no significant adverse effects on physical,
social, or economic conditions within the project area and surrounding communities.

5. Based on my analysis and evaluation of the alternative courses of action presented in the
Environmental Assessment, I have determined that the rehabilitation and enhancement of the
Cuivre Island project area will not have major adverse environmental effects, but will have
important beneficial effects on the quality of the environment. Therefore, no Environmental
Impact Statement (EIS) will be prepared prior to proceeding with this action.

| S, A
Date =\
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12. PROJECT REQUIREMENTS.

A. PROJECT COOPERATION AGREEMENT. See Appendix J for the Project
Cooperation Agreement.

B. COST SHARING.

(1) Draft and Final DPR. Preparation of these planning documents will be
100 percent Federal cost.

(2) Work following the Final DPR. In accordance with the Water Resources
Development Act (WRDA) of 1986 (Public Law 99-662) funding for the first costs of all of
the proposed project will be 75 percent Federal and 25 percent Local Sponsor (MDOC). No
distinction is being made as to whether features of the project lie on Federal property or on
State-owned property. First costs are defined as engineering and design (Plans &
Specifications following Final DPR), construction costs, and construction management costs.

It was the incorrect assumption through the Draft DPR phase of this study that the
Federal Government would bear 100% of first costs for features that lay on Federal property
according to WRDA ’86, Section 906(e)(3), "when such activities are located on lands
managed as a national wildlife refuge.” However, it was determined that the Federally-
owned portion of Cuivre Island is not "managed as a national wildlife refuge" because it is
not part of the National Wildlife Refuge System administered by the U.S. Fish and Wildlife
Service.
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Table 14. Table of Cost Sharing.

. Cost Share
Fll’St. CostsT based on MCACES
Estimated Estimate
for Evaluation First Costs
Mgmt. of Mgmt. from Federal State
Measure Measures? MCACEST++ 75% 25%
4C 880,000 869,441 652,081 217,360
7F 53,250 30,109 22,582 7,527
9 16,000 17,757 13,318 4,439
15 . 116,640 134,320 100,740 33,580
16 4,620 5,174 3,881 1,293
17 3,000 5,544 4,158 1,386
Total 1,073,510 | PED 259,000 194,250 64,750
CM 151,750 113,813 37,937
Total 1,473,095 1,104,823 368,272

Notes:

T First costs include contingencies, Engineering & Design, Supervision and Administration
of construction, and construction costs.

T+ This column of cost estimates (from Appendix I) used during plan formulation and is
shown next to the MCACES cost estimates for comparison only.

71 Microcomputer-Aided Cost Engineering System (MCACES). This column is a
summary of the cost estimate prepared for this final DPR and included in Appendix M.
Costs shown for each Management Measure include initial construction costs and
contingencies only. Planning, Engineering and Design (PED), and Construction
Management (CM) costs are shown separately--not included in each measure.
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C. OPERATION, MAINTENANCE AND REHABILITATION. After construction
of the project, annual operation, maintenance and rehabilitation (OM&R) of the project
would be the responsibility of, and cost-shared 100% by the Missouri Department of
Conservation (MDOC) (per Section 107(b) of the Water Resource Development Act of
1992). OM&R would be conducted for the project life of 50 years.

An O&M manual detailing the operations and maintenance requirements would be
prepared by the Corps during the plans and specifications phase. Development of the manual
would be coordinated with MDOC.

Although the costs for operation, the costs for maintenance, and the rehabilitation
costs were determined separately, they have been combined into one figure for each
Management Measure, and are shown in Table 10.

(1) Operations and Maintenance. Table 9 discusses the operation of many of
the Management Measures. The shaded rows contain Management Measures of the
recommended plan.

(2) Rehabilitation. Rehabilitation or replacement applies primarily to the
Green Tree Reservoir, Management Measure 4. All rehabilitation is assumed to be
performed once--25 years after construction, and is included in the OM&R figures in
Table 10. Listed separately: the drainage structure gates, riser, and staff gages have an
estimated rehabilitation cost of $49,000; the pump station structure, gates, pipe, and pump
have an estimated rehabilitation cost of $139,000; the culverts have an estimated
rehabilitation cost of $12,500.
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D. PERFORMANCE EVALUATION. Table 15 lists the general types, purposes,
and responsibilities of project evaluation. Plans to monitor this project for performance
evaluation purposes were designed to measure the degree of attainment of project objectives.
Therefore, for each objective, an appropriate monitoring parameter was specified. The
specific parameter to be measured for each objective is shown in Table 16.

In addition to these parameters, other types of field observations will be conducted.
The habitat evaluation methods described in Appendix B (Wildlife Habitat Appraisal Guide
for terrestrial habitat, Fisheries Habitat Appraisal Guide for aquatic habitat) will be reapplied
at the project site during target years 1 and 5 to determine how habitat quality as assessed by
these methods has changed after construction is completed. Likewise, actual numbers of
waterfow] using the project site in the fall will be estimated by aerial census and ground
counts. Interviews with sport fishermen will be conducted to determine if fishing has
improved.
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E. STEPS PRIOR TO PROJECT CONSTRUCTION. After submittal of the Final
DPR through the U.S. Army Engineer Division, Lower Mississippi Valley for review,
approval can be granted by the North Central Division for HREP projects with estimated
construction costs of $2 million or less. North Central Division would request funds for
plans and specifications from Headquarters, U.S. Army Corps of Engineers. The current
schedule is to prepare plans and specifications (final design) in fiscal year 1995. A
construction contract would be advertised by the competitive bid process and would likely be
awarded in fiscal year 1995. Construction would be completed in fiscal year 1996.
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13. PARTICIPANTS, COORDINATION, PUBLIC VIEWS AND COMMENTS.

Participants in project planning included the Missouri Department of Conservation,
the U.S. Fish and Wildlife Service, and the St. Louis District, Corps of Engineers. The
U.S. Fish and Wildlife Service was a cooperating agency throughout the process required by
regulations developed by the Council on Environmental Quality for the implementation of the
National Environmental Policy Act (40 CFR 1500-1508).

The study participants met at the project site and other locations to discuss the project
objectives and designs, and correspondence was initiated between the agencies to coordinate
the development of the project. Drafts of this report were sent to the USFWS and the State
of Missouri for review and comment. The comments received and the results of meetings
with these agencies were used to formulate the selected plan and prepare this report.

A public meeting was held on August 15, 1991, in Elsberry, Missouri. Over forty
people attended.

The February 1994 Draft Definite Project Report/Environmental Documentation was
sent to the agencies and interests listed in Appendix N on April 22, 1994.

A public meeting with adjoining landowners was held in Old Monroe, Missouri on
April 27, 1994.

The U.S. Fish & Wildlife Service’s draft Coordination Act Report was mailed to the
members of the distribution list on May 12, 1994.

The Public Notice of the application for Department of Army Permit was mailed to
the members of the distribution list on July 18, 1994. The project proposal is processed
under provisions of Section 10 of the Rivers and Harbors Act of 1899 and Section 404 of the
Clean Water Act, and for Missouri State certification in accordance with Section 401 of the
Clean Water Act.
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14. RECOMMENDATIONS.

I have weighed the accomplishments to be obtained from this rehabilitation project
against its cost and have considered the alternatives, impacts, and scope of the proposed
project. In my judgment, the proposed project is a justified expenditure of Federal funds.

I recommend that the Commander, North Central Division, U.S. Army Corps of
Engineers approve this habitat rehabilitation and enhancement project.

The total estimated first cost of this project is $1,473,095, with a Federal share of
$1,104,823.

I further recommend that funds be allocated as soon as possible for preparation of
plans and specifications and subsequent project construction.
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Appendix A - Plates

Plate 1. Location Map.

Plate 2. Project Limits.

Plate 3. Tract Ownership.

Plate 4. Lock & Dam 25 Tail Water, Green Tree Reservoir Operational Plan.
Plate 4A. Lock & Dam 25, Stage Duration Curve.

Plate 4B. Lock & Dam 25, Stage Frequency Curve.

Plate 5. Management Measure 2, General Plan, Marshes on Mainland.

Plate 6. Management Measure 4, Green Tree Reservoir.

Plate 7. Management Measure 4, Site Plan, Green Tree Reservoir.

Plate 8. Management Measure 4, Pump Station Plan and Profile Views.

Plate 9. Management Measure 5, Deepen Cuivre Slough by Hard Points.
Plate 10. Management Measure 6, Propwash Experiment.

Plate 11. Management Measure 7, Wintering Holes in Slough by Dike Work.
Plate 11A. Modification of Management Measure 7F, Wintering Holes in Slough by Dike
Work.

Plate 12. Management Measure 8, Placing Dikes at Upper End of Slough.
Plate 13. Management Measure 9, Remove Remnant of Submerged Dike.
Plate 14. Management Measure 12, Dredge Cuivre Slough.

Plate 15. Management Measure 13, Construct Levee to Create 400 Acres of Wetland.
Plate 16. Management Measure 14, Construct Closure Structure Between Islands.
Plate 17. Management Measure 15, Tree Stand Improvements (TSI).

Plate 18. Management Measure 16, Reforestation.

Plate 19. Management Measure 17, Propwash Experiment.

Plate 20. Sedimentation and Monitoring Plan.

Plate 21. Locations of Sample Tracts for WHAG Habitat Assessment.

Plate 22. Sample Site Reaches for AHAG Habitat Assessment.

Plate 23. Site Locations for Baseline Water Quality Monitoring.

Plate 24. Soil Boring Locations.

Plate 25. Soil Boring Log CI-1.

Plate 26. Soil Boring Log CI-2.

Plate 27. Soil Boring Log CI-3.

Plate 28. Soil Boring Log CI-5.
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SECTION I. INTRODUCTION.

This appendix presents an evaluation of habitat conditions for project planning. The
evaluation quantifies changes to habitat quality and quantity for a variety of management
measures. This type of evaluation is needed because traditional cost-benefit evaluation
procedures are not applicable. The habitat unit (HU) is the unit of measure that was used in
this evaluation for the Cuivre Island project. This unit of measure has wide acceptance both
within and outside the Corps of Engineers.

A habitat unit is the product of habitat quantity and habitat quality. Habitat quantity
is usually expressed in acres, and habitat quality by a habitat suitability index (HSI). An HSI
is a numerical rating of existing habitat quality against optimum habitat quality, and it ranges
from 0 (no quality) to 1 (optimum quality). The effects of various plans or plan features can
be compared by multiplying HSIs by acres of habitat for each management measure
considered.

For the Cuivre Island project there is a need to evaluate both wildlife and fisheries
habitat. At the present time a number of methods are available. These include the U.S. Fish
and Wildlife Service’s Habitat Evaluation Procedures (HEP), the U.S. Army Corps of
Engineers Habitat Evaluation System (HES), and the U.S. Bureau of Reclamation’s Habitat
Management Evaluation Method. Among the Federal and state agencies, the HEP procedure
is the most familiar to all participants in the Environmental Management Program (EMP).
Under HEP, habitat quality is described in terms of individual species, whereas the focus of
HES is at the community level (a group of species).

The Missouri Department of Conservation and the U.S. Soil Conservation Service
have developed an evaluation method based on HEP. This method, the Wildlife Habitat
Appraisal Guide (WHAG), represents a regional fine tuning of HEP and is structured to
more efficiently input field data. The WHAG is accepted by agencies in the Upper
Mississippi River system as the method of choice for evaluation of wildlife habitat for EMP
projects, and for this reason it was applied to the Cuivre Island project.

To date, HU methods for wildlife evaluation have received greater support and
acceptance among biologists than have methods to evaluate fisheries habitat. Until recently,
there was only one fisheries evaluation method available for project planning purposes. This
method, the Aquatic Habitat Appraisal Guide (AHAG), follows the format of the Missouri
WHAG. The AHAG was jointly developed by the Corps’ Rock Island District and
Waterways Experimental Station, and still is undergoing revisions. A second method, the
Fish Habitat Appraisal Guide (FHAG), was recently developed by the Missouri Department
of Conservation. This new method is identical in approach and structure to its wildlife
counterpart, the WHAG, except that fisheries habitat is the target of evaluation instead of
wildlife habitat. The Cuivre Island project represents the first application of the FHAG by
the St. Louis District for EMP planning purposes. The WHAG and FHAG methods both
focus on habitat quality in terms of individual species.
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References for literature cited in this appendix are not presented within this appendix,
but instead are found in Appendix O, Literature Cited and General References.

SECTION II. EVALUATION OF WILDLIFE HABITAT.
1. PROCEDURES.

The exercise of quantifying wildlife habitat within the project area was aimed at 1)
identifying habitat deficiencies or opportunities for improvement under existing and future
without project conditions, 2) devising management measures to address the deficiencies or
opportunities for improvement, and 3) assigning numerical values to each management
measure according to its ability to improve habitat conditions over the future without
condition.

The measure of output for each management measure, the habitat unit, is defined as
the product of habitat quality (described in terms of habitat suitability indices ranging from 0
to 1) and habitat quantity (described in acres). Because the WHAG method rates habitat
quality in terms of individual wildlife species, habitat units are also relative to individual
species.

Representatives of the U.S. Fish and Wildlife Service, Missouri Department of
Conservation, and St. Louis District participated as a team in the evaluation of habitat quality
and quantity for existing, future without, and future with conditions.

a. Assessment of quality of wildlife habitat. The team evaluated quality of terrestrial
habitats using the Wildlife Habitat Appraisal Guide (WHAG) method. The habitat
characteristics and species used for evaluation are presented in EXHIBIT 1. The WHAG
manual refers to the information in EXHIBIT 1 as the wetland species characteristic matrix.
The matrix includes 54 habitat characteristics and 12 wetland-dependent wildlife species,
including 10 birds and two mammals. In the matrix, habitat is categorized into four wetland
types - forested wetland, nonforested wetland, wet cropland, and wet grassland. Of the 54
habitat characteristics, only a portion are applicable to each habitat type. Likewise, no
habitat characteristic is applicable to all 12 wildlife species.

The team sampled eight tracts within the project area to assess existing conditions for
three habitat types (see Plate 21). The team sampled one area of cropland on the mainland
(tract 8), and one on Cuivre Island (tract 1). On Cuivre Island, the team sampled two areas
of nonforested wetland or interior sloughs (tracts 2 and 4), and four areas of forested wetland
or bottomland forest (tracts 3, 5, 6, and 7). The project area does not include any grassland.

Using the matrix, the team rated all applicable habitat characteristics at each sample

tract under existing conditions (year 1992). The team also rated each sample tract under
future conditions with and without a project for years 1994 and 2043, or two and 50 years in
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the future. Year 1994 with the project was defined as one year after project completion.
Year 2019 (25 years) was also evaluated for one management measure. The ratings were
entered into the WHAG computer software by the St. Louis District to calculate habitat
suitability indices for all 12 species, by habitat type and project condition. To save space,
ratings are not presented in this appendix.

b. Assessment of quantity of suitable wildlife habitat. The team projected acres of
habitat for years 1993 and 2043, with and without a project. The St. Louis District used
maps to measure existing acres of cropland, bottomland forest, and interior sloughs proposed
for habitat improvements. The District also determined area below the elevations of 426,
427, 428, 429, and 430 feet NGVD on Cuivre Island using maps with 2-foot contour
intervals.

c. Identification of proposed management measures to improve conditions of wildlife
habitat. First, the WHAG team evaluated results of the assessments of habitat quality and
quantity under existing and future without conditions. Using the WHAG’s wetland species
characteristic matrix, the team then identified variables that could be manipulated to increase
habitat quality. Management measures were then developed, based on these variables, to
make habitat improvements.

d. Determination of projected effects of proposed management measures on quality
and quantity of wildlife habitat. The St. Louis District, using the Corps’ Habitat Evaluation
System (HES) software developed by the Lower Mississippi Valley Division, determined the
projected effect of each management measure on all evaluation species. The computer
program multiplied species-specific HSIs (habitat quality) by number of suitable acres
(habitat quantity) to obtain habitat units. For each species, the multiplication process was
performed on three sets of HSI and acre data to generate habitat unit data for existing, future
without, and future with conditions. Target years of 0, 2, 25, and 50 were used to define
existing (1992) and future (1994, 2019, 2043) conditions.

The projected effect of a management measure was obtained by subtracting habitat
units computed for the future without condition from habitat units computed for the future
condition with the management measure. The habitat unit values in this appendix have been
annualized. The computer program divided the 50-year cumulative total of habitat units by
50 years to obtain annualized habitat units (AHU).

2. ASSUMPTIONS.

During the assessment of habitat quality and quantity, the team made some
assumptions regarding existing and future conditions.

a. In the next fifty years, the island’s 30 acres of interior sloughs will change from
open water wetlands to wooded wetlands because of sedimentation.
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b. For the next 50 years, private waterfowl hunting clubs adjacent to the project area
will continue to manage habitat as they do now. Likewise, Cuivre Slough above the
confluence with Cuivre River will fill in with river borne sediment, whereas the portion
below the confluence will remain open. (The WHAG method assesses wetland and aquatic
conditions within a two-mile radius of the project area.)

c. Management practices by MoDOC at the project area will remain the same for the
next 50 years. Acres of suitable habitat will not change from existing to future without
conditions.

d. The height, frequency, and duration of Mississippi River and Cuivre River floods
will not change in the future.

e. Because of higher ground elevations on the mainland, sedimentation due to river
borne sediments is not a problem like it is on Cuivre Island.

f. To aid in the evaluation of management measures, target species were chosen by
MoDOC to represent the focus of management efforts at the wildlife area. The mallard and
wood duck were chosen for Cuivre Island’s artificially flooded habitats, which are dominated
by the green tree reservoir. The king rail and least bittern were selected for MoDOC’s
future plans for a semi-permanent marsh on the mainland.

g. Habitat benefits expected from marsh development and improvements to green tree
reservoir management will be fully manifested by target year 2 (one year after completion of
construction). Benefits from tree stand improvements would also begin accruing at target
year 2. Benefits from forest regeneration would not begin until after target year 2.

h. There will be no project on the shared floodplain of the Mississippi and Cuivre
Rivers which would restore that area’s hydrology and plant communities to a presettlement
condition.

3. RESULTS.
a. Existing conditions.

(1) Quality of wildlife habitat. TABLE B-1 presents ratings of habitat quality
under existing conditions for eight species of wildlife for the area of the proposed marsh.
TABLE B-2 displays similar data for 12 wildlife species for the artificially flooded habitats
on Cuivre Island. TABLES B-3 and B-4 show HSIs for tree stand improvements and forest

regeneration.

Cropland has low to moderate habitat quality for the mallard and Canada goose on the
mainland and Cuivre Island, and no habitat quality for the remaining five birds and one
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mammal because the WHAG method defines cropland as unsuitable for them. Moist-soil
areas (interior sloughs) on Cuivre Island have minimal habitat quality for five of the eight
evaluation species, and low to moderate ratings (0.25 to 0.49) for the remaining three
species. Bottomland forest has minimal quality for the mallard and moderate quality for the
remaining four species.

(2) Quantity of wildlife habitat. TABLE B-5 presents acres of suitable habitat
under existing conditions for all evaluation species on the mainland. TABLE B-6 has such
data for Cuivre Island’s artificially flooded habitats. TABLES B-7 and B-8 show acres of
habitat for tree stand improvements and forest regeneration.

For most evaluation species, the WHAG manual defines cropland as unsuitable
habitat. Because cropland is suitable only for the mallard and Canada goose, acres are
shown for only these two species in TABLE B-5. The green tree reservoir covers 30 acres
of moist-soil areas (the interior sloughs), and 55 acres of bottomland forest, and 5 acres of
ditches (TABLE B-6).

b. Future without conditions. Habitat quality and quantity ratings are found in
TABLES B-1 through B-8 for all evaluation species under the future condition without any
project.

(1) Quality of wildlife habitat. Fifty years in the future without any project,
habitat quality is not expected to increase for any evaluation species in cropland, moist-soil
areas, or bottomland forest (TABLES B-1 through B-4). Quality of cropland is not expected
to change from that of existing conditions. For moist-soil habitat, HSIs decline or remain
minimal for nonforest species, and increase for forest species. For bottomland forest, HSIs
decline for the heron, wood duck, beaver, parula, and prothonotary warbler (under green
tree reservoir management). The mallard HSI for bottomland forest remains minimal.

(2) Quantity of wildlife habitat. The team assumed that acres of suitable
habitat would remain constant 50 years in the future without any project (TABLES B-5
through B-8). Exceptions to this include the conversion of interior sloughs to forest on
Cuivre Island, and the loss of 25 acres of forest to future maintenance (year 25) of the
island’s ditch system (TABLE B-6).

c. Habitat variables amenable to manipulation and proposed measures to improve
wildlife habitat conditions. In order to identify habitat deficiencies or opportunities for
improvement, the team used the wetland species characteristic matrix to compare habitat
characteristic ratings for existing and future without conditions. The deficiencies or
opportunities were treated as variables.

(1) Mainland. For the cropland on the mainland, the team concluded that the

lack of wetland water conditions, whether seasonal or permanent, was the main factor
causing poor habitat quality for wetland wildlife species. To fulfill MoDOC’s statewide goal
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of establishing semi-permanent marsh habitat on appropriate state wildlife areas, the team
proposed the creation of marsh using cropland on the mainland portion of the wildlife area.
An old oxbow of the Cuivre River separates the cropland into two areas.

Three increments were created for the marsh development. The first involved the
creation of marsh using one-half of the larger of the two areas (Area 2). Under the second
increment, all of Area 2 would be used. All of Areas 1 and 2 would be used under the third
increment.

(2) Cuivre Island. For Cuivre Island, the team concluded that the main factor
contributing to poor habitat quality for the mallard and wood duck, the island’s target
species, was unreliable fall-winter water conditions. By providing better control of water
levels every fall and winter, habitat quality for these two waterfowl species would be
expected to increase. As a second variable, the team identified an opportunity to increase the
area of flooded habitats, especially the green tree reservoir. The team also recognized the
opportunity to make forest manipulations (tree stand improvements) and regenerate forest.

To provide optimal reliability of water conditions, a number of structural measures
were proposed jointly. These measures include a new pumping unit, cleanout of the water
distribution ditches, construction of a new segment of ditch, replacement of existing water
control structures in bad condition, and construction of new water control structures to
improve efficiency of water management. In developing increments for green tree reservoir
management, the improvements to water control were coupled with increases in the
reservoir’s surface area created by raising the pool elevation by one-foot increments.
Increments were developed for surface elevations of 427, 428, 429, and 430 feet NGVD.
Raising the pool elevation above 426 feet NGVD requires the construction of a new water
control structure in the natural drainage ditch at the south end of the island.

The Missouri Department of Conservation (MoDOC) initially proposed three types of
tree stand improvements (TSIs) - creation of small forest openings (<2 acres), creation of
cavity trees, and creation of snag trees - as management measures to improve forest
conditions on Cuivre Island for wildlife. The WHAG team assessed habitat conditions for
these three management measures. Later in the planning process, MoDOC decided to
eliminate the creation of cavity and snag trees as management measures. The reasoning was
that any new snag or cavity trees would be short-lived because of the predominance of soft-
wood species on the island. Likewise, artificial nesting structures were not considered
because of their relatively high cost. Three increments were developed for creation of
scattered forest openings: implementation throughout one-third of the island’s forest,
throughout two-thirds of the forest, and throughout all of the island’s forest (1,262 acres). In
addition to TSIs, forest regeneration through tree planting was proposed for the 110 acres of
cropland on Cuivre Island. Three increments were proposed also - the south area of
cropland, the north area, and both areas of cropland.

d. Future with project conditions. Habitat quality and quantity ratings are found in
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TABLES B-1 through B-8 for all evaluation species under the future condition with a project.

(1) Quality of wildlife habitat. Converting cropland to marsh will yield large
increases in habitat quality for all marsh evaluation species but the coot (TABLE B-1). For
example, the HSI changes for the two target species, the least bittern and king rail, range
from 0.77 to 0.94. On Cuivre Island, it is expected that improving the capability of water
control management will provide low to moderate increases in quality of moist-soil,
bottomland forest, and cropland habitats under green tree reservoir management for most
species (TABLE B-2). The water control management measure is not expected to change
habitat quality of moist-soil areas for the coot. Also, this management measure is expected
to cause slight initial declines in quality of bottomland forest for the parula and prothonotary
warbler. Tree stand improvements (TABLE B-3) will improve habitat quality for only the
heron, wood duck, and beaver, and these improvements are only very slight. The future-
with HSI for forest openings is based on an additional 10 percent of the forest area being
converted and maintained as small (< 2 acre) openings. Regeneration of bottomland forest
on cropland by tree planting is expected to increase habitat quality for all forest species but
the mallard (TABLE B-4). The future-with condition was evaluated under the assumption
that tree plantings in cropland would yield a forest composition of 25-50 percent pin oak or
other oaks with small acorns.

(2) Quantity of wildlife habitat. On the mainland, the three increments for
marsh development will provide 21, 49, and 68 acres of marsh (TABLE B-5). On Cuivre
Island, flooded bottomland forest under the three increments for increased water surface
elevation is expected to initially be 128 acres at 427 feet NGVD, 263 acres at 428 feet
NGVD, 402 acres at 429 feet NGVD, and 580 acres at 430 feet NGVD (TABLE B-6).
Acres affected under the TSI and forest regeneration management measures are given in
TABLES B-7 and B-8.

(3) Projected habitat benefits to wildlife evaluation species. TABLE B-9
presents the projected habitat effects of marsh construction on all evaluation species. For
Cuivre Island, TABLES B-10 and B-11 show the projected effects of habitat improvements
on target and nontarget species. TABLES B-12 and B-13 show the expected benefits from
tree stand improvements and forest regeneration.

(a) Mainland. A "burst" of habitat benefits is expected one year after
completion of marsh construction. All evaluation species except the Canada goose are
projected to benefit. The least bittern and king rail, the two target species, are the two
species that benefit most from marsh development. For all species combined, Management
Increments 2A, 2B, and 2C will increase benefits by 181%, 424%, and 583% more than the
future without any project.

(b) Cuivre Island. Improvements to green tree reservoir management

(increments 4A through 4D) are expected to provide habitat benefits to the mallard and wood
duck that exceed the future without project condition by 20%, 36%, 53%, and 75%,
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respectively (TABLE B-10). Likewise, these four increments will provide habitat benefits to
nontarget species that are 4%, 7%, 10%, and 15% greater than the future without condition
(TABLE B-11). Not all nontarget species will benefit from management measure 4. The
prothonotary warbler is expected to experience a slight loss in habitat value. Habitat value
for the least bittern, lesser yellowlegs, muskrat, king rail, and American coot will remain
unchanged. Benefits to the Canada goose will also be essentially unchanged.

Increased density of small clearings within bottomland forest will benefit three of the
six forest species (TABLE B-12). Increments 15A through 15C will generate benefits that
are 2%, 3%, and 5% greater than the future without condition. Regeneration of bottomland
forest through tree planting on existing cropland will create a loss in habitat value for the
mallard and Canada goose, but a gain for the green-backed heron, wood duck, beaver,
northern parula, and prothonotary warbler (TABLE B-13). Increments 16A through 16C will
give rise to.benefits that are 56%, 91%, and 156% greater than the future without condition.

4. DISCUSSION.

In regard to the mainland marsh, MoDOC desires to maintain about 1.5 to 2 feet of
water in each of the proposed management units. TABLE B-14 shows the relationship
between water surface elevation in the management units and surface area of marsh by one-
foot depth intervals. A water surface elevation of 435 feet NGVD provides the greatest area
of marsh (46 acres) with the desired depth of 1.5 to 2 feet. At this surface elevation, an
additional 18 acres of marsh would have water depths of 2 to 3 feet. Of the 68 acres within
the two management units, 64 acres would be inundated.

The green tree reservoir on Cuivre Island is managed by MoDOC primarily for the
mallard and wood duck. When feeding in inundated areas, these dabbling ducks tip forward
and submerse their upper body to reach the bottom to find food items, such as acorns. The
optimal water depth for these ducks to feed in ranges from 6 to 18 inches. TABLE B-15
displays the relationship between water surface elevation of the green tree reservoir and
surface area of flooded timber by 1-foot depth intervals. As the water surface elevation
increases from 424 to 430 feet NGVD, so does the number of acres inundated by O to 2 feet
of water. At the maximum elevation of 430 feet NGVD, it is estimated that 323 acres will
be inundated by 0 to 2 feet of water. However, an additional 278 acres of timber will be
flooded with water ranging from 2 to 6 feet deep. This table should prove useful in the
development of a detailed management plan for the green tree reservoir. The desire to
provide additional benefits to waterfowl by increasing water surface elevations will need to
be balanced against the potential harm that increased water depths can inflict on the "health"
of the bottomland forest.

5. MODIFICATION OF MANAGEMENT MEASURE 15.

Management measure 15 - increasing the density of forest openings on Cuivre Island -
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was originally developed to benefit wildlife species that use forest clearings, such as the
green-backed heron, wood duck, and beaver, as described in the WHAG wetland species
characteristic matrix. Field visits to Cuivre Island in February and June of 1994 indicate that
the flood of 1993 has killed about 60 percent of the trees on the island. Consequently, the
creation of additional forest clearings is no longer desirable, as numerous large clearings will
naturally develop wherever trees have died.

As a result of past logging practices and the flood of 1993, the value of the island’s
bottomland forest as a resource to wildlife has diminished greatly. Tree species diversity has
declined notably, and the hard mast component has been reduced to small remnant stands.
For the future-without condition, it is projected that forest openings will develop over more
than half the island, and that these openings will become covered with sun tolerant vines that
will smother and suppress the growth of any tree seedlings attempting to naturally colonize
these clearings. It is projected that it will take about 40 years before the vine-dominated
clearings give way to new forest.

To improve this situation, biologists with the federal and state agencies decided in
June 1994 that clearings should be created in the dead or dying forest, and mast tree species
planted in these clearings, not only to improve wildlife conditions but to improve the
"health" of the forest as a resource in itself. Specifically, ten 8-acre clearings will be created
across the island in areas of dead sugarberry and hackberry that are situated next to live
stands of mast tree species. Site preparation will include the mechanical removal of all
woody vegetation having a diameter at breast height of 8 inches or less. Larger trees will be
left undisturbed to provide snag habitat and partial shade for seedlings to be planted. Each
site will be sprayed with an herbicide to kill tree seedlings that could compete with seedlings
to be planted. A groundcover consisting of wheat, switchgrass, and red top will be
established within each site to also minimize competition from woody invaders like
cottonwood and silver maple. Species to be planted are those native to the area, and include
oak (pin, swamp white, bur), pecan, shellbark and shagbark hickory, and will consist of
seedlings in 2-gallon containers. Planting will occur in the spring or fall, and seedlings will
be placed at least 15 feet apart. At about year 10 or 12, oak seedlings will be released from
any shading by removing the canopy above them to allow direct sunlight to reach the ground.

Habitat benefits for this modified management measure 15 have been quantified in
average annual habitat units (AAHUs), but because of a shortage of time, existing data from
other management measures have been used to derive information for modified management
measure 15. Likewise, tables presenting habitat suitability indices (HSIs), acres of suitable
habitat, and AAHUs have not been prepared and included in this appendix for modified
management measure 15. Such data are presented here in this paragraph. Habitat suitability
indices for modified management measure 15 are those that were developed for reforestation
of the north and south cropland (see Table B-4, M.M. 16C). The assumption here is that
HSIs for existing and future conditions are also 0.1 for the existing bottomland forest on the
island. Area to be affected by modified management measure 15 is 80 acres. Using the
HES software to compute AAHUs gave the following results by evaluation species: mallard,
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no change; heron, +24 AAHUs; wood duck, +13 AAHUs; beaver, +29 AAHUs; parula,
+24 AAHUs; prothonotary, +8 AAHUs. Total AAHUs are shown in TABLE B-21.

SECTION III. EVALUATION OF AQUATIC HABITAT.
1. PROCEDURES.

An interagency team consisting of representatives from the USFWS, MoDOC, and
Corps evaluated quality and quantity of aquatic habitat for existing, future without, and
future with project conditions.

a. Assessment of quality of aquatic habitat. The team evaluated quality of aquatic
habitat using the FHAG method. The method is applicable to riverine systems, and like its
terrestrial counterpart, it assesses quality of aquatic habitat in terms of a habitat suitability
index ranging from 0.1 (lowest) to 1.0 (highest). The method assumes that the most
important habitat characteristics are water depth, turbidity, structure or cover, and water
velocity. These four variables are treated as limiting factors, meaning they must be present
at a minimal level, or else the habitat suitability index drops to or near 0.1. The habitat
characteristics and species used for evaluation are presented in EXHIBIT 2 in a matrix.

The matrix includes 23 habitat characteristics, 10 fish evaluation species, and five
habitat types - pool, riffle, overflow waters, side channel, and main channel. The only
habitat type applicable to the study area is side channel. Sixteen of the 23 habitat
characteristics and seven of the 10 fish species are applicable to side channel habitat. The
seven species are catfish, crappie, gizzard shad, carp, largemouth bass, bluegill, and black
bullhead.

All seven species, including channel and flathead catfish and black and white crappie,
were encountered in Pool 26 during fish community sampling in 1990 (Gutreuter 1992).
Likewise, all species but the black bullhead were found at Cuivre Island along the main
channel border during 1988-89 (Farabee 1992). Electrofishing samples from these two
studies showed that gizzard shad was the most abundant species, and bluegill, carp, flathead
and channel catfish, and largemouth bass were among the dominant species.

The team sampled 11 reaches of side channel, each one-quarter mile long, within the
project area (see Plate 22). Using the matrix, the team rated all applicable habitat
characteristics at each sample reach under existing conditions (year 1992). The team also
rated each sample reach under future conditions with and without a project for years 1997
and 2043, or five and 50 years in the future. Year 1997 with the project was defined as four
years after project completion. The St. Louis District calculated habitat suitability indices by
hand for the seven fish species by project condition. To save space, ratings are not
presented in this appendix.

b. Assessment of quantity of suitable aquatic habitat. The St. Louis District used
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maps to measure acres of existing side channel habitat. The District also projected acres of
habitat for years 1997 and 2043, with and without a project.

c. Identification of proposed management measures to improve conditions of aquatic
habitat. The team evaluated the assessments of habitat quality for existing and future without
conditions. Using the FHAG’s species characteristic matrix, the team then identified
variables that could be manipulated to increase habitat quality. Management measures were
then developed, based on these variables, to make habitat improvements.

d. Determination of projected effects of proposed management measures on quality
and quantity of aquatic habitat. The St. Louis District, using the Corps’ Habitat Evaluation
System (HES) software developed by the Lower Mississippi Valley Division, determined the
projected effect of each management measure on all evaluation species. The computer
program multiplied species-specific HSIs (habitat quality) by number of suitable acres
(habitat quantity) to obtain habitat units. For each species, the multiplication process was
performed on three sets of HSI and acre data to generate habitat unit data for existing, future
without, and future with conditions. Target years of 0, 5, and 50 were used to define
existing (1992) and future (1997, 2043) conditions.

The projected effect of an management measure was obtained by subtracting habitat
units computed for the future without condition from habitat units computed for the future
condition with the management measure. The habitat unit statistics in this appendix have
been annualized. The computer program divided the 50-year cumulative total of habitat units
by 50 years to obtain annualized habitat units (AHU).

2. ASSUMPTIONS.

During the assessment of habitat quality and quantity, the team made some
assumptions regarding future project conditions:

Future-without-project Conditions

a. In 50 years, the portion of Cuivre Slough above the confluence with Cuivre River
will fill in with river borne sediment. Cuivre Slough was projected to close at its upper end
by Humes (1974), who studied the formation and growth of the island located at the upriver
end of the slough. This island formed in about 1950, and is immediately upriver of Cuivre
and Turkey Islands. Humes referred to this island as Degenhardt Island, and expected it to
grow and merge with the Missouri shoreline "in a short time" (ibid., p. 39). For purposes
of the habitat evaluation, the team assumed that there would be a complete loss of existing
aquatic habitat in the upper half of the slough. However, marginal aquatic habitat probably
would be present in the form of a series of small, shallow pools with no flow at normal pool
conditions.

b. Once the upper half of Cuivre Slough becomes closed, the amount of water
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passing through Cuivre Slough at normal pool will be reduced by at least one-half. Flow
exiting the lower end of Cuivre Slough would then consist of what comes from Cuivre River.

c. Because Cuivre Slough below the confluence of Cuivre River will carry the same
amount of flow as Cuivre River, its width will be reduced through accretion to that of the
Cuivre River upriver of the confluence. Coarser sediments carried by Cuivre River will be
transported down the slough and deposited at its junction with the Mississippi River.

d. At the lower end of the project area, the chute between Peruque and Cuivre
Islands will close within the next 50 years due to sedimentation.

e. Interior sloughs on Cuivre Island will be lost to sedimentation, thus changing to
terrestrial habitat.

f. O%rer the next 50 years, the height, frequency, and duration of Mississippi River
and Cuivre River floods in the vicinity of the project area will not significantly change due to
development.

g. There will be no project on the shared floodplain of the Mississippi and Cuivre
Rivers which would attempt to restore that area’s hydrology and plant communities to a
presettlement condition.

Future-with-project Conditions

a. To prevent the upper half of Cuivre Slough from filling with sediment, it will be
necessary to increase the discharge capacity of the side channel, and eliminate the existing
sediment trap at the slough’s upper end. The management measures needed to do this are to
construct the two dikes at the slough’s upper entrance, and remove the remnant of the upper
submerged dike. Without the two dikes, the discharge capacity of the side channel is
unlikely to increase beyond what it is now. With the two dikes in place, there will be the
potential for increased discharges to carry greater quantities of coarse sediments into the side
channel. If the remnant of the upper submerged dike were not removed, these sediments
would likely be trapped by the submerged dike and deposited, thereby increasing the height
of the existing high spot on the channel bottom, and further closing off the slough.

b. Each hard-point dike will produce an oval-shaped scour hole measuring about 30
feet long, 10 feet wide, and 2.5 to 3 feet below the existing channel bottom. '

c. Habitat benefits expected from a management measure will be fully manifested by
target year 5 (four years after completion of construction), rather than target year 2. For
terrestrial systems, habitat responses were assumed to be relatively quick, and target year 2
was chosen. For aquatic systems, habitat responses should be delayed for those structural
features for which the force of the river is to be used to create the desired response. An
example is the formation of desired scour holes after the construction of short stone dikes.
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Scour holes form only after sufficient flows pass through the side channel. Because the
occurrence of sufficient flows is not a predictable event, the team decided to select year five
as a target year because it was a compromise between the likelihood that such flows would
occur later rather than sooner.

d. The number of acres of aquatic habitat "saved" from sedimentation for each
proposed feature was arbitrarily decided to be directly proportional to the magnitude of the
feature’s effect on habitat quality. For example, if feature "A" produces a change in habitat
quality of 0.3 over the future-without-project condition, and feature "B" produces a change
of 0.1, then feature "A" would save three times as many acres of aquatic habitat from
sedimentation than feature "B."

e. To aid in the evaluation of management measures, target species were chosen by
MoDOC to represent the focus of fisheries management efforts at the wildlife area. The
catfish, crappie, gizzard shad, and carp were selected as target species.

f. The assumptions d. through g. under future-without-project conditions will hold
for future-with-project conditions.

3. RESULTS.
a. Existing conditions.

(1) Quality of aquatic habitat. The team perceived a rather high degree of
habitat uniformity within Cuivre Slough after assessing existing habitat quality at each of the
11 sample reaches. Habitat suitability indices (HSIs) are very low for all seven evaluation
species, and range from 0.10 to 0.18 (TABLE B-16). (For each species, the values for
existing conditions are averages for the 11 sample reaches.) The FHAG method assessed the
side channel as having minimal (0.10) habitat quality for the crappie, largemouth bass, and
bluegill because of unpredictable water levels during May and June (habitat characteristic
#10). The FHAG method treats such conditions as a limiting factor for these three species.

(2) Quantity of aquatic habitat. There are 162 acres of side channel habitat
within the project area under existing conditions (TABLE B-17).

b. Future without conditions. Habitat quality and quantity ratings are found in
TABLES B-14 and B-15 for all evaluation species under the future condition without any
project.

(1) Quality of aquatic habitat. Fifty years in the future without any project,
habitat quality is expected to decrease for all evaluation species to a level at or below the
minimal (0.10) value (TABLE B-16). Note that some species have an HSI below 0.10. This
is possible because each HSI in the table is an average for all 11 sample reaches. The team
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decided to assign an HSI value of 0.0 to the sample reaches located above the confluence
with Cuivre River, where it was assumed that aquatic habitat would change to terrestrial
habitat. Unpredictable water level conditions were assumed to still exist, and exerted their
influence as a limiting factor on the crappie, largemouth bass, and bluegill.

(2) Quantity of aquatic habitat. In five years, it is expected there will be 152
acres of side channel habitat without any projec<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>