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l3XEXUTrVE SUMMARY 

The 463-acre Cottonwood Island Habitat Rehabilitation and Enhancement Project 
(HREP) lies on the right descending bank of the Mississippi River between River 
Miles (RM) 328.5 and 331.0, approximately 4 miles upstream of Lock and Dam 21 in 
Lewis and Marion Counties, Missouri. The project area encompasses all of 
Cottonwood Island and the riparian land between the Fabius Levee and Drainage 
District levee and Cottonwood Chute. All project lands are in Federal ownership. 

Cottonwood Island has been managed by the Missouri Department of Conservation 
(MDOC) since 1954, under a cooperative agreement with the U.S. Fish and Wildlife 
Service (USFWS). The U.S. Army Corps of Engineers (Corps) and MDOC site 
management includes forest management and crop production. Forest management 
promotes age diversity of trees for wider animal usage, while crop production benefits 
deer, squirrels, and migratory birds. Opportunities exist to increase overall preferred 
habitat quality and quantity at this location. 

The goals of the proposed project are to restore aquatic overwintering, main channel 
border, and wetland habitats. The following objectives have been identified to meet 
these goals: (1) improve water quality for fish; (2) provide overwintering habitat for 
fish; (3) provide flowing water habitat for fish; (4) provide additional habitat and 
substrate for benthic and aquatic organisms (5) increase food, shelter, and breeding 
habitat for wildlife; and (6) improve bottomland hardwood diversity and quality. 

Three project management measures and their associated plans were considered to 
achieve the project goals and objectives (the No Action option was assessed for each 
measure): 

A. Restore Aquatic Overwintering Habitat 

1. Mechanically dredge the lower 4,900 feet of Cottonwood Chute to a 7-foot depth 
with 3 deep holes 15 feet deep. 

2. Mechanically dredge the lower 4,900 feet of Cottonwood Chute to a 7-foot depth 
with 4 deep holes 15 feet deep. 

3. Mechanically dredge the lower 7,500 feet of Cottonwood Chute to a 7-foot depth 
with 5 deep holes 15 feet deep. 

4. Mechanically dredge the 11,500-foot length of Cottonwood Chute to a 15-foot 
depth. 

B. Restore Wetland Habitat 

1. Plant mast-producing trees on Forest Management Area (FMA) #7 and construct 
one l-acre pothole. 
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2. Plant mast-producing trees on the dredged material. 

3. Plant mast-producing trees on FMA #5 and construct one l/2-acre pothole. 

4. Plant mast-producing trees on FMA #6 and construct one l/2-acre pothole. 

5. Plant mast-producing trees on the agricultural field and construct two l-acre 
potholes. 

C. Restore Main Channel Border Habitat 

1. Notch Wing Dam #9, 100 feet. 

2. Notch Wing Dam #8, 100 feet. 

3. Notch Wing Dam #5, 100 feet. 

4. Notch Wing Dam #6, 100 feet. 

5. Notch Wing Dam #29, 100 feet. 

6. Notch Wing Dam #30, 100 feet. 

7. Notch Wing Dam #15, 100 feet. 

Evaluation of the project enhancement features and construction options was 
accomplished through application of two habitat quantification methodologies and 
annualization of outputs and costs. Existing habitat conditions and the effects of 
planned habitat management features were evaluated using the Aquatic Habitat 
Appraisal Guide (AHAG) and a bottomland hardwood habitat evaluation model 
(BLH). Both evaluation methodologies quantify habitat output in the form of habitat 
units (HUs). The HU values were subsequently used in conjunction with project cost 
data and functional life expectancy to compare the construction options of the 
proposed enhancement features. This incremental analysis identifies which 
combinations of enhancement features would be cost efficient and cost effective. 

The recommended plan (shown on Figure ES-l) includes mechanically dredging the 
lower 4,900 feet of Cottonwood Chute to a 7-foot depth with 4 deep holes 15 feet deep 
and the dredged material placed on the Cottonwood Island bankline for mast tree 
planting; planting mast-producing trees on the dredged material, FMA’s 6, 7, and 5, 
and the agricultural field; excavating 4 acres of potholes; and notching Wing Dams 8, 
5, 6, 29, 30 and 15 100 feet to the original river bottom at staggered locations. 

Mechanically dredging Cottonwood Chute would provide overwintering habitat for 
fish in the dredged deep holes. Planting mast-producing trees such as pin oak, bur 
oak, swamp white oak, pecan, and sycamore would enhance habitat value by 
introducing a mast-producing component into a forest dominated by silver maple and 
cottonwood. Excavating potholes would restore sloughs and depressions impacted by 
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sedimentation and provide secluded habitat for migratory bird nesting and feeding. 
It is anticipated that flow would increase in the vicinity of the notches, deepening the 
pool behind the wing dams. The change in flow at one wing dam may also stimulate 
an in-stream meander to the next wing dam. A meander would create deeper areas, 
which would attract a diverse benthic community and fishery. 

Implementation of the recommended plan would provide increased management 
flexibility and the capability to optimize the quality and quantity of preferred habitat 
at this location. The project outputs meet site management goals and objectives and 
support the overall goals and objectives of the UMRS-EMP, the North American 
Waterfowl Management Plan, and the Partners In Flight program. 

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

Section 906 (e) of the 1986 Water Resources Development Act (WRDA) specifies that 
first cost funding for enhancement features “located on lands managed as a national 
wildlife refuge” will be 100 percent Federal. All project features will be located on 
federally owned lands managed through a cooperative agreement with the MDOC. 

Per Section 107(b) of the 1992 WRDA, project operation and maintenance at an 
estimated average annual cost of $6,006 will be accomplished by the MDOC, the non- 
Federal project sponsor. 

The District Engineer has reviewed the project outputs and determined that the 
implementation of the selected plan is justified and in the Federal interest. 
Therefore, construction approval for the Cottonwood Island enhancement project is 
recommended by the Rock Island District Engineer at an estimated Federal expense 
of $872,328. Total Federal cost, including general design, is $1,544,328. 
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To Convert 

acres 

centimeters 

feet 

square feet 

cubic yards 

cubic feet/second 

Metric Conversions 

Into Multiply by 

hectares 0.4047 

inches 0.3937 

meters 0.30480 

square meters 0.0929 

cubic meters 0.76456 

cubic meters/second 0.02831685 
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1. INTRODUCTION 

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

b. Resource Problems and Opportunities. The project area formerly 
provided important wetland habitat in the low swales present on Cottonwood Island 
and deep water aquatic habitat in Cottonwood Chute. Sedimentation has greatly 
reduced the quantity and quality of these habitat areas and has been especially acute 
in the chute’s upper end and in forested portions of the island bordering the 
Mississippi River. In the chute’s shallow areas, dissolved oxygen values have fallen 
to critical levels and fish species diversity has decreased. 

The opportunity exists in the study area to enhance overall wetland and terrestrial 
habitat value by improving water depths in Cottonwood Chute, improving flows in 
the main channel border, and providing food sources on Cottonwood Island. 
Reestablishing deep water areas by dredging Cottonwood Chute and the inclusion of 
mast tree plantings and pothole development on Cottonwood Island wouid allow the 
study area to realize greater benefits to local wildlife and continental migratory 
species. 

c. Scope of Study. Cottonwood Island is a wildlife management area located 
on the right descending bank of the Mississippi River approximately 4 miles 
upstream of Lock and Dam 21, between River Miles (RM) 328.5 and 331.0. It is 
located in Lewis and Marion Counties, Missouri, approximately 2 miles northwest of 
Quincy, Illinois. Plate 1 provides vicinity and general location maps for Cottonwood 
Island. Plate 2 shows a site-specific plan. 

The scope of this study focuses on proposed project features that would improve 
aquatic and wetland habitat and enhance overall resource values. The project is 
consistent with agency management goals and was planned for the benefit of resident 
and migratory birds and fish and other wildlife. 



Field surveys, aerial photography, and habitat quantification procedures were 
completed to support the planning and assessment of proposed project alternatives. 
Hydrographic soundings were performed in developing sedimentation estimates and 
estimating excavation quantities. Soil borings were taken to determine sediment 
types and excavation difficulty. Bulk sediment tests were performed to determine 
the chemical characteristics of the material to be dredged. Baseline water quality 
monitoring was performed to define present water quality conditions/problems. 

Wildlife and resident fish observations within the study area have been made by the 
Missouri Department of Conservation (MDOC). These observations, along with 
future studies and monitoring, will assist in evaluating project performance. 

d. Format of Report. The report is organized to follow a general problem- 
solving format. The purpose and problems are presented in Section 1. Section 2 
provides an overview of how and why Cottonwood Island was selected as a project 
within the Environmental Management Program. Section 3 establishes the baseline 
for existing resources. Section 4 provides the objectives of the project. Sections 5, 6, 
and 7 propose and evaluate project alternatives, and Section 8 describes the selected 
plan in accordance with the National Environmental Policy Act. Section 9 provides 
general design and construction considerations. Section 10 assesses the 
environmental effects from the proposed plan. Section 11 summarizes project 
accomplishments and outputs. Sections 12, 13, and 14 describe estimated operation 
and maintenance considerations, performance monitoring, and detailed cost 
estimates for both initial construction and annual operation and maintenance. 
Sections 15, 16, 17, and 18 provide a summary of implementation requirements and 
coordination. Sections 19 and 20 present the conclusions and recommendations. A 
Finding of No Significant Impact follows the main report. 

Drawings (plates) have been furnished to provide sufficient detail to allow review of 
the existing features and the proposed plan. Plate 1 shows the project location and 
the Pool 21 environs. Plates 2 and 3 show the existing conditions site plan and the 
recommended plan. Plate 4 shows potential enhancement features not evaluated. 
Plate 5 shows potential features evaluated. Plates 6, 7, and 7A provide soil boring 
locations and logs which were used to evaluate foundation effects and excavation/fill 
methods. Typical sections are presented on plates 8, 9, and 10. Typical cross sections 
are shown on plate 11. The project monitoring plan and sedimentation transects are 
shown on plates 12 through 14. 

e. Authority. The authority for this report is provided by the 1985 
Supplemental Appropriations Act (Public Law 99-88) and Section 1103 of the Water 
Resources Development Act of 1986 (Public Law 99-662). The proposed project would 
be funded and constructed under this authorization. Section 1103 is summarized as 
follows. 
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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 (UMR), it is hereby declared to be the 
intent of Congress to recognize that system as a nationally significant 
ecosystem and a nationally significant commercial navigation system. 
Congress further recognizes that this system provides a diversity of 
opportunities and experiences. 

The system shall be administered and regulated in recognition of its 
several purposes. 

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

(A) a program for the planning, construction, and evaluation of 
measures for fish and wildlife habitat rehabilitation and enhancement; 

(B) implementation of a long-term resource monitoring program; 

(C) implementation of a computerized inventory and analysis 
system; 

(f) (1) implementation of a program of recreational projects; 

(2) assessment of the economic benefits generated by recreational 
activities in the system; and 

(h) (1) monitoring of traffic movements on the system. 



2. GENERAL PROJECT PROCESSING 

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

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

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

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

- backwater dredging 
- dike and levee construction 
- island construction 
- bank stabilization 
- side channel opening/closures 
- wing and closing dam modifications 
- aeration and water control systems 
- waterfowl nesting cover (as a complement to one of the other project types) 
- acquisition of wildlife lands (for wetland restoration and protection) 

(3) Subsequent Annual Addenda. Subsequent annual addenda, of which 
the Sixth Annual Addendum (dated May 1991) is the most recent, provide a vehicle 
for reporting program progress, communicating policy guidance, and ensuring 
thorough coordination among the participating State and Federal agencies. 
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b. General Selection Process. The following steps provide an overview of 
the process of project selection. The steps are interactive with communication in both 
directions and occur through a continual process. 

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

(2) Fish and Wildlife Interagency Committee (FWIC) Ratings. To assist 
in the project formulation process, the FWIC, a group composed of State and Federal 
biologists who are assigned to aquatic and terrestrial projects (refuges, wildlife areas) 
along the Mississippi and Illinois Rivers, has convened a series of meetings starting 
in 1986 to consider critical habitat needs along the Mississippi and Illinois Rivers. At 
these meetings, the available habitat is evaluated on a pool-by-pool basis. These 
analyses reveal deficiencies (such as feeding, resting, and loafing areas for migratory 
waterfowl, absence of deep water off the main channel for diving ducks and fish) as 
well as types of habitat in abundant supply (e.g., mature bottomland hardwood). 
(With this information, projects being considered can most accurately reflect broader 
regional needs in addition to representing the best site-specific choices.) 

Projects then are ranked by the FWIC according to the biological benefits that they 
could provide. Each project is considered and evaluated relative to increasing habitat 
benefits for fish, waterfowl, and other wildlife. Every project is ranked according to 
the outputs provided as high, medium, or low. Figure 2-l provides a comprehensive 
summary of the FWIC rankings for all current and future Rock Island District 
habitat projects. 

(3) River Resources Coordinating Team (RRCT) Rankings. The FWIC 
rankings also are forwarded to the RRCT, an interagency policy group which meets to 
coordinate Mississippi and Illinois River activities. The RRCT examines the FWIC 
rankings and includes consideration of the broader policy perspectives of the agencies 
submitting the projects. The RRCT makes a recommended ranking. 

(4) U.S. Army Corps of Engineers District Ranking. The FWIC and RRCT 
recommended rankings are evaluated by the District. The District then formulates a 
recommended program consistent with the EMP program guidance and District 
requirements. 
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(5) U.S. Army Corps of Engineers, North Central Division Prioritizing. 
The District then submits a recommended program to the North Central Division. 
Additional coordination by the Division through the Environmental Management 
Program Coordinating Committee (EMP-CC) is effected. North Central Division then 
submits project fact sheets to the Chief of Engineers and Assistant Secretary of the 
Army for Civil Works for approval. Fact sheets and schedules are subsequently 
published, thereby completing the project selection process. 

c. Specific Site Selection. After considering resource needs and deficiencies 
pool by pool, the Cottonwood Island HREP was recommended and supported by the 
above selection process as providing significant aquatic and wetland benefits with 
opportunities for habitat enhancement. Enhanced capability to manage the project 
area for migratory bird, fish, and wildlife use will only be achieved by implementing 
the proposed project enhancement features. 

Recognition of changes occurring in habitat composition and subsequent declines in 
migratory bird, wildlife, and fisheries habitat quality and availability along the 
Mississippi River prompted the proposal of several projects by Federal and State 
agencies responsible for natural resource management in the Pool 21122 area. The 
Gardner Division, Illinois, project, located upstream at RM 332.5 - 340.2, is currently 
in the general design phase. The Monkey Chute, Missouri (RM 326.0) and Bay 
Island, Missouri (RM 311.0 - 312.0) projects have been completed. 

The following points were major considerations, along with the FWIC ranking, in 
selecting this project for the HREP program: 

1. The Cottonwood Island project is a high priority of the MDOC. 

2. The Cottonwood Island area has historically provided good overwintering habitat 
for fish and supported a high value fishery. 

3. The opportunity exists to capitalize on present habitat interspersion-a mixture of 
aquatic, agricultural, and forest. 
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3. ASSESSMENT OF EXISTING RESOURCES 

a. Resource History and Description of Existing Features. Historically, 
the Cottonwood Island complex was formed with alluvial deposits made by 
unregulated flows of the river. Cottonwood Chute cut the island from the main 
shoreline and offered a place for fish to migrate during the winter to avoid the 
stronger flows of the main channel. Flood flows created shallow sloughs on the island 
which provided quiet ponds for broods of ducks to forage, and for frogs and 
salamanders to escape into or deposit their eggs. Although seasonally flooded, mast- 
bearing trees such as pecan (Curya illoensis) and pin oak (Quercus palustus) were 
very predominate on the island. Seeds such as acorns and pecans provided local 
wildlife as well as migrating ducks with high energy food, enabling better winter 
survival into the spring breeding and gestation periods. Main channel border habitat 
was used by river fishes to forage for food and offered a gravel and cobble bottom for 
some species, like walleye, to spawn over and a place for larval fish to grow. 

Today, Cottonwood Island is a typical Mississippi River island comprised mostly of a 
monotypic bottomland forest dominated by silver maple (Acer sacchariuum) and 
cottonwood (Populus deltoides). The waters between the island and the main channel 
contain seven wing dams with a silty sand bottom. Cottonwood Chute is filling in 
with sediments deposited during high water periods. Over time, these three habitats, 
bottomland forest, main channel border, and side channel, are quickly losing their 
diversity and thus their value to many wildlife species. The decline in habitat quality 
can be attributed to many events over the last 100 years. 

Prior to European settlement, the Upper Mississippi River bottomlands consisted of 
large contiguous areas of forest cover. The settlers soon recognized the agricultural 
potential of the Mississippi River Valley’s rich alluvial soils and began clearing the 
forest land for agriculture. The rate of agricultural clearing was considerable despite 
the constraints of frequent flooding. In the study area, which includes surrounding 
habitats as well as the specific project site, both forested and non-forested wetlands 
have declined due to agricultural clearing. Once cleared, farming continued in place 
of regeneration of trees. 

As the Upper Midwest developed, river commerce grew and with it grew the need to 
ensure safe and reliable navigation. Wing dams were constructed so that flows in the 
main channel border and backwaters were diverted to the main channel. As the 
flows were reduced, sediment settled in these habitats, either creating a more silty 
and even bottom or accelerating accretion of lands between the wing dams. 

As navigation developed in the 193Os, the pooling of the river permanently flooded 
island habitats and altered the hydrology by reducing the effects of flooding/drying of 
the floodplain wetlands. Watershed development increased runoff and erosion, 
introducing increased sediment loads in the river system. Floodplain development 
cut off the river from its floodplain in many places, thereby reducing the natural 
contributions of the floodplain to the overall river system. Urban and industrial 
pollution has also negatively impacted river habitats. The combination of these 
developments has greatly impacted the dynamics of the river. Species that have 



evolved to adjust to the river dynamics or to depend upon them for survival either 
have been reduced to these monotypic habitats or have been replaced with less 
desirable species such as carp, shad, pink papershell, and raccoon. 

b. Land Use and Current Area Management Objectives. Figures 3-l and 
3-2 show the dominant vegetation types in the Cottonwood Island area. Most lands 
along the river encompass typical bottomland hardwood wetland habitat, some 
emergent and other wetland habitats, and aquatic habitats associated with the main 
river channel. Landward of the levees, agricultural production dominates the 
floodplain. 

The Corps of Engineers has primary administrative responsibility for 463 acres. 
Management of these lands was subsequently transferred to the Department of the 
Interior, U.S. Fish and Wildlife Service (USFWS) for fish and wildlife purposes under 
a Cooperative Agreement between the Department of Interior, the USFWS, and the 
U.S. Army Corps of Engineers, dated February 14, 1963. The USFWS administers 
these project lands through the MDOC under a cooperative agreement between the 
USFWS and the MDOC. Management practices by the Corps and the MDOC include 
even-age forest management and crop production. Even-age forest management 
promotes age diversity among forest stands by clearing areas and allowing new trees 
to germinate and grow, attracting a wider variety of animals. Crop production 
provides a food source for deer, squirrels, and migratory birds. 

c. Main Channel Border Habitat Resources. Seven wing dams extend 
from Cottonwood Island to the main channel. The area between the wing dams is 
considered main channel border habitat. River flows are slower than those in the 
main channel due to the effectiveness of the wing dams. This area is shallow, flat, 
and comprised of a silty/sand substrate as a result of lower flows. However, directly 
downstream of each structure is a turbulent area where water cascading over each 
structure has scoured a deeper area. 

Benthic species found within this dike field are papershell mussel species, tubeflex 
worms, mayfly larvae, and other small invertebrates. Fish species found in this 
habitat are catfish, freshwater drum, and carp. In or near the deeper areas, walleye 
and other game species will forage for food and use this habitat to avoid the main 
channel currents. Herons and cormorants may forage for fish in the shallow water 
near the wing dams or perch on an exposed tree that has been washed into the area. 

d. Terrestrial Habitat Resources. The project area displays typical silver 
maple association forest cover. Silver maple is the dominant species, which produces 
an edible seed in the spring, but does not provide any hard or soft mast for wildlife 
consumption in the summer or fall months. Due to the agricultural clearing and 
changed hydrologic conditions, mast-producing tree species such as oak, hickory, 
pecan, and walnut have declined in the Rock Island District portion of the Upper 
Mississippi River. Hard mast-producing species such as oak or pecan are practically 
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non-existent on Cottonwood Island. Soft mast-producing species such as hackberry, 
sugarberry, and sycamore are not abundant and have had their numbers severely 
reduced by mortality resulting from severe flooding in 1993. River biologists and 
foresters are concerned about the future availability of mast as a winter food source 
for wildlife in the floodplain forests in the region. 

Through the Corps natural resource management practices, three forest management 
sites were cleared to promote regeneration of trees. This was done to add age 
diversity to the forest stand. When the areas were cleared in the 19809, high water 
prevented seedlings from germinating. In their place, brush and wild cucumber 
covered these sites, thereby reducing almost all opportunities for seedlings to 
germinate in the future. 

Although Cottonwood Island once had a mosaic of forest and shallow sloughs, most of 
these sloughs have silted in. In the remaining sloughs, wood ducks forage for duck 
weed and invertebrates during the migration and brooding periods of the year. Other 
species using these sites are raccoons, deer, frogs, green herons, and warblers. 

One agricultural field remains on the island. A certain percentage of crops is left 
each year as wildlife food. Squirrels and deer utilize this food throughout the winter. 
Ducks and geese may use the field to forage for any waste grain remaining after 
harvest. In many years, the crop field is not planted due to spring floodwaters. In 
these years, nettles and other invasive plant species dominate the site. Little wildlife 
value is derived at this site during those years. 

e. Side Channel Habitat Resources. Cottonwood Chute was at one time a 
free-flowing channel. Once wing dams were constructed and the navigation pools 
were in place, the side channel slowly silted in. Today, the side channel is a shallow, 
stagnant water body. While this habitat has good invertebrate production, its 
historic fishery value has essentially been lost. Fishes will seek side channel and 
backwater habitats in the winter so that they can rest rather than expending energy 
on maintaining their position in the main channel. Those fish with low energy 
reserves in the spring will be less likely to have healthy and successful spawn, 
maturation of their eggs, and emergence of fry. While the depths of Cottonwood 
Chute are less than 1 to more than 7 feet deep and capable of supporting fish, over 
time the amount of available habitat will decline. 

f. Water Quality. In the past, Cottonwood Chute was a flowing side channel 
which provided deep, productive, aquatic habitat; however, sedimentation, 
particularly in the upper portion of the chute, has diminished the quality of this 
habitat in recent years. Baseline monitoring results indicate that water quality 
within Cottonwood Chute is adequate to support indigenous aquatic life during most 
periods. Water quality monitoring performed by the Corps has shown that on 
occasion the dissolved oxygen concentration in the chute falls below the 5 mg/l 
Missouri State Standard for the Protection of Aquatic Life. Previous researchers also 
have found this to be true, especially in the upper reaches of the chute. A more 
detailed analysis of baseline water quality monitoring results can be found in 
Appendix F. 
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g. Endangered Species. The following is a list of federally endangered 
species known to possibly occur in Lewis and Marion Counties: 

Status Common Name Scientific Name 

T 
E 
E 
E 
T 

Bald Eagle 
Fat Pocketbook Pearly Mussel 
Higgins’ Eye Pearly Mussel 
Indiana Bat 
Decurrent False Aster 

Haliaeetus leucocephalus 
Potamilus capax 
Lampsilis higginsi 
Myotis sodalis 
Boltonia decurrens 

Bald eagles use the Mississippi River corridor area near Cottonwood Island as a 
migratory route, as well as a nesting area in the past. Although an aerie was made 
on Long Island just upstream of Cottonwood Island, it has not been used recently. 
The eagles concentrate at the lock and dam sites near Canton, Missouri, and Quincy, 
Illinois, during the winter. 

Fat pocketbook pearly mussels and Higgins’ eye pearly mussels usually inhabit 
coarse gravel, cobble substrate. Because of the dominance of sand and silty materials 
in the project area, these species are not likely to occur here. 

Indiana bats forage over streams and raise their young in riparian forests in this part 
of Missouri. 

Additional species the State of Missouri has identified as species of concern include 
the mooneye (Hiodon tergisus), elusive clubtail (Stylurus notatus), and pallid 
sturgeon (Scaphirhynchus albus). The mooneye and elusive clubtail have been found 
downstream at RM 326.7. Pallid sturgeons are big river fish that may range widely 
in the Mississippi River and Missouri River systems. 

h. Historic Properties. The Cottonwood Island project area contains 
approximately 463 acres (Figure 3-3). A report entitled Geomorphological and 
Archaeological Investigations for the Cottonwood Island Habitat Rehabilitation 
Project, Upper Mississippi River System, Environmental Management Program, 
Mississippi River Pool 21, Lewis and Marion Counties, Missouri (Stanley and 
Anderson 1994) documents the recent deposition that has formed most of the modern 
island. Deposits of historical or post-settlement alluvium (PSA) ranging in thickness 
from 50 centimeters to well over 2 meters cover, or make up, the entire island (Figure 
3-4) and mask evidence of all but the most recent mid-20th century activity. 

Stanley and Anderson (1994) documented no prehistoric cultural features. Based on 
geomorphological data, most of the project area has no potential for containing 
prehistoric archaeological remains (Figure 3-5). The single area of moderate 
potential for prehistoric archaeological sites lies along center of the southern portion 
of the island and is covered by 50 centimeters or more of recent alluvium. No part of 
the area has high potential for prehistoric archaeology. 
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Geomorphological evidence indicates varied potential for buried historic sites (Figure 
3-6). Two areas of high potential were identified. One corresponds to the moderate 
potential identified for prehistoric sites (Figure 3-5), while the second lies along the 
shoreline from RM 329 to 330. In all cases, these areas are covered by 50 centimeters 
to more than 2 meters of recent alluvium. 

Stanley and Anderson (1994:20-21) identified a closing dike, wing dam, and wreck 
from late-19th century cartography. No evidence of these features exists on the 
island’s surface today. The wing dam and closing dike were early structures placed 
by the Corps of Engineers in order to improve navigation. These have been masked 
by sediment and by the increased water levels following lock and dam construction. 
In any case, these features are not considered as potentially eligible for inclusion in 
the National Register of Historic Places (NRHP). 

The wreck is potentially eligible for the NRHP, but inspection of the present 
shoreline revealed no evidence of it. Any remaining wreckage not salvaged shortly 
after the accident would be deeply buried. Its location is near but riverward of the 
modern shoreline in an area of sediment accumulation downstream of a modern wing 
dam. No disturbance of sediments in the location of the wreck will take place for this 
project (see Figure 9-l). 

Borrow pits from modern levee construction are still visible along the western margin 
of the project area but are considered to have no significance as NRHP sites. 

Sedimentation. A sedimentation study was conducted to evaluate 
Cottoiwood Island sedimentation during the period 1938 through 1994. (See 
Appendix G.) The scope of this study consisted of determining net sedimentation 
from 1938 (pre-lock and dam) through 1994, and evaluating proposed project impacts 
on sedimentation. 

Baseline elevations were established from 1938 plane table topographic maps. 
Additional sections were taken by survey crews in 1994. These sections were 
extended by combining the 1994 data with elevations obtained from 1977 
photographic mapping. The 1938 elevations were compared with the 19940977 
elevations to show net changes in elevation. Six ranges were used to construct 
composite cross sections of this area (see plates 13 and 14). 

The average total sedimentation rate for the overall Cottonwood Island area has been 
approximately 0.46 inch/year, or 2.16 feet over 56 years. Sedimentation varies 
greatly through the project site, with the majority of the sediment deposition 
occurring above the causeway. The area of greatest sediment deposition, the 
upstream-most end of Cottonwood Island near Wing Dam 9, averages 1.20 inch/year. 
The area of least sediment deposition, the lower 5,000 feet of Cottonwood Chute, 
averages 0.11 inch/year. Average sedimentation rates for Cottonwood Island are 
shown in Table 3-l. (See plate 2 for site plan.) 
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TABLE 3-l 

Cottonwood Sedimentation Rates 

Location 

Upstream end of Cottonwood Island 
near Wing Dam 9 
Upstream end of Cottonwood Island 
near Wing Dam 8 
Cottonwood Chute - above existing 
causeway 
Cottonwood Chute - below existing 
causeway 

Cottonwood Chute - below island 

Average Average 
Sedimentation 50-Year 
Rate InchlYr. Sedimentation (ft) 

1.20 5.0 

0.46 1.9 

0.76 3.2 

0.16 0.7 

0.11 0.5 

j. Hazardous, Toxic, and Radioactive Waste. A hazardous, toxic, and 
radioactive waste (HTRW) compliance assessment was conducted. The project is 
located in an area that primarily is and historically has been agricultural land. 
There is little evidence that the land has been used for other purposes. There were 
no obvious indications of potential contamination sources or migration pathways from 
surrounding properties. It does not appear that there is a risk of hazardous, toxic, or 
radioactive waste contamination within the project area. 
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4. PROJECT OBJECTIVES 

a. Objectives and Potential Enhancement Features. The project goals, 
objectives, and potential enhancement features are summarized in Table 4-1. In 
developing the potential enhancement features, consideration was given to satisfying 
project objectives while maximizing utilization of resource opportunities. A potential 
enhancement feature is intended to satisfy at least one objective, either singularly or 
in combination with other enhancement features. 

Enhancement features are to be components of an overall alternative which will 
satisfy the project goals and objectives. The enhancement features are described and 
assessed in Sections 5 and 6. 

TABLE 4-l 

Project Goals, Objectives, and Potential Enhancement Features 

Goal Objective Potential Enhancement Features 

Restore Improve Water Quality for Fish 
Aquatic 
Overwintering Provide Overwintering 
Habitat Water Habitat for Fish 

Create New Chute Opening 

Flow Control Structure 

Sediment Barrier (Land-Based) 

Chute Restoration and Enhancement 

Create Deep Holes 

Remove Causeway 

Remove Logjam 

Restore Improve Water Quality for Fish Sediment Barrier (Emergent Rock Dike) 
Main Channel 
Border Provide Flowing Water Habitat for Anchor Cedar Tree Clumps in Backwater Area 
Habitat Fish behind Emergent Dike 

Provide Additional Habitat and 
Substrate for Benthic and Aquatic 
Organisms 

Notch Wing Dams 

Rock Placement Below Wing Dams 

Restore 
Wetland 
Habitat 

Increase Food, Shelter, and Breeding Potholes 
Habitat for Wildlife 

Establish Hardwood Trees in Existing Forest 
Increase Bottomland Hardwood Management/Crop Areas 
Diversity and Quality 

Establish Hardwood Trees on Elevated Ridges 

I  4 
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b. Criteria for Potential Enhancement Features. Table 4-2 presents 
general and specific criteria developed to assess potential enhancement features. 

TABLE 4-2 

Potential Enhancement Features Development Criteria 

A. General Criteria 

Locate and construct features consistent with 
EMP directives 

Construct features consistent with Federal, 
State, and local laws 

Develop features that can be monitored 

Design features to facilitate operation and 
maintenance 

Locate and construct features consistent 
with best planning and engineering practice 

Construct features which meet one or more 
project objectives 

B. Sediment Barrier 

Provide reliable sediment barrier consistent 
with management goals 

Locate sediment barrier consistent with natural 
river dynamics 

C. Water Control 

Limit flow into Cottonwood Chute 

Minimize on-site maintenance requirements 

D. Chute Restoration and Enhancement 

Increase depth of chute 

Provide deep holes 

E. Notch Wing Dams 

Stagger notch locations 

Rock placement below wing dams 

Put-nose of Criteria 

Comply with program authorities 

Comply with environmental laws 

Provide baseline for project effects 
(e.g., sedimentation, stability, water quality) 

Minimize operation and maintenance 
costs 

Provide basis for project evaluation and 
alternative selection 

Meet project goals and objectives 

Provide protection from sediment deposition 
to meet seasonal/annual reliability goals 

Ensure navigation channel is not affected 

Decrease amount of sediment-laden water 
entering head of Cottonwood Chute 

Realize MDOC personnel limitations and project 
accessibility 

Ensure fisheries access to the main channel 
throughout the year 

Ensure adequate dissolved oxygen and depths 
during winter and summer stress periods 

Stimulate in-stream meander through dike field 

Increase habitat diversity through the dike field 
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Item 

F. Mast Tree Planting 

Locate plantings in existing forest 
managementkrop areas 

Locate plantings on high ground 

G. Potholes 

Locate in interior sloughs and depressions 

TABLE 4-2 (Cont’d) 

Purpose of Criteria 
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Increase bottomland hardwood diversity 

Maximize tree survival rate 

Improve existing habitat suitability and 
availability for migratory birds and non-game 
species 



5. POTENTIAL FEATURES OF ALTERNATIVES 

The purpose of this section is to describe and assess a preliminary number of 
potential enhancement features. Once these features are evaluated in this section, 
Section 6 will formulate alternatives based on combinations of features. 

Potential enhancement features were determined based on their ultimate 
contribution to the project goals and objectives, engineering considerations, and local 
restrictions or constraints. These development criteria are summarized in Table 4-2. 
Enhancement features which were not feasible or did not meet the criteria of Table 4- 
2 were not subject to further evaluation. Once the initial screening was completed, 
the remaining potential enhancement features were optimized to fully or partially 
satisfy the project objective(s). The optimized potential enhancement features were 
combined to make up alternatives which meet the project goals and objectives of 
Table 4-1. For project planning purposes, project life was established as 50 years. 

a. Side Channel Improvements. Cottonwood Chute historically served as an 
overwintering site for fish. Sedimentation has reduced water depths to levels 
unusable by fish in all but the downstream-most section of the chute. Since a logjam 
closed the upper end of the channel, flow through Cottonwood Chute is limited to 
high water periods, when overland flows submerge most of Cottonwood Island 
upstream of the logjam. During these periods, dissolved oxygen levels and depths are 
at or above the Missouri State Standard of 5 mg/l and 6 feet, respectively. However, 
during most years, dissolved oxygen levels and depths in the upstream end of the 
chute are below this level and are too low to sustain a fishery. At present, the 
upstream end of Cottonwood Chute above the causeway consists of 15 acres of 
stagnant water ranging from approximately 6 inches to a little more than 2 feet in 
depth. 

To reduce Cottonwood Chute sedimentation and ensure sufficient year-round 
dissolved oxygen levels, several features were considered individually and in 
combination. These features include pilot channel construction, construction of a 
flow control structure, sediment barrier construction, and chute restoration and 
enhancement. 

(1) Pilot Channel Excavation. This feature consists of excavating an 
existing slough, as shown on plate 4. Re-opening this slough to the river would 
ensure fresh, oxygenated water in Cottonwood Chute. Pilot channel excavation 
depths would range from 8 to 11 feet below flat pool (elevation 470 feet NGVD 1912 - 
Quincy Highway Bridge Gage 11.41). Pilot channel excavation depths were 
determined based on historic sedimentation rates. (See Appendix G.) 

Flow through Cottonwood Chute was calculated using the HEC-2 computer program. 
With a typical Mississippi River winter discharge of 40,000 cubic feet per second (cfs), 
flow through Cottonwood Chute under existing conditions is 0.1 cfs. Pilot channel 
excavation would provide a flow of approximately 142 cfs to Cottonwood Chute. The 
pilot channel is similar to the entrance channel of the Brown’s Lake Rehabilitation 
and Enhancement project (Corps 1987). Five years of monitoring at Brown’s Lake 
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indicates that the head end of the entrance channel has become clogged with debris 
and heavy sediment deposition has occurred. To regulate inflow and decrease 
sediment and debris deposition typical of open head end channels, a flow control 
structure should be constructed at the head end of the pilot channel. 

(2) Flow Control Structure. This feature consists of a flow control 
structure at the head end of the pilot channel, as shown on plate 4. The flow control 
structure would decrease sediment and debris deposition in the pilot channel and 
regulate flow to provide acceptable levels of dissolved oxygen to Cottonwood Chute. 

A technical/hydraulic study was conducted to determine the flow necessary to 
maintain a dissolved oxygen concentration of 6 mg/l throughout Cottonwood Chute. 
The results of the technical/hydraulic study indicate that a minimum flow of 40 ft/sec. 
is necessary to maintain this dissolved oxygen concentration (see Appendix F - Water 
Quality). 

Several types of flow control structures capable of providing this minimum flow were 
evaluated, such as gated concrete box culverts, concrete culverts of varying 
diameters, and a rock filter structure. Operation and maintenance requirements for 
flow control structures would include opening and closing gates as required by river 
flow conditions (gated concrete box culverts), .and periodic debris removal (all 
structures). Due to personnel limitations and project accessibility, the MDOC 
requested that operational and maintenance requi:rements be as minimal as possible. 
Consequently, flow control structures were eliminated from further consideration. 
Without the flow control structure, the pilot channel would be an open head end 
channel subject to the aforementioned sediment and debris deposition experienced at 
Brown’s Lake. Maintenance requirements would include periodic dredging or debris 
removal to maintain depth and flow through Cottonwood Chute. Because of these 
maintenance requirements, pilot channel excavation also was eliminated from 
further consideration. 

(3) Sediment Barrier. To provide ad-equate side channel depths for the 
life of the project, several sediment barrier alignments were proposed to divert heavy 
silt loads from the restored Cottonwood Chute and the pilot channel during high river 
flows. The proposed alignments are shown on plate 4. Sediment barrier alignments 
include: a closing levee upstream of the entrance to the pilot channel and tying into 
the Fabius River Drainage District levee; a riverbank sediment barrier downstream 
of the entrance to the pilot channel to just past t.he historic opening to Cottonwood 
Chute; and an emergent off-shore sediment barrier. The sediment barriers could be 
constructed as independent or combined features. 

The closing levee and riverbank sediment barrier would be constructed to elevation 
485 feet (NGVD 1912 - Quincy Highway Bridge Gage 26.41), a 25year level of 
protection at river Mile 330.6, and have a lo-foot crown with 3 horizontal to 1 vertical 
side slopes. These sediment barriers would not keep floodwaters off the low-lying 
upper end of Cottonwood Island since the sediment barriers do not tie into the Fabius 
levee at the downstream end. However, for floods up to the 25-year event, these 
barriers would prevent water from flowing continuously through the area, decreasing 
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sediment deposition in the pilot channel. With the elimination of the flow control 
structure and pilot channel excavation from further consideration, the need for flood 
protection for these features also was eliminated. Consequently, the closing levee 
and riverbank sediment barriers were not subject to further evaluation. 

The emergent off-shore sediment barrier would be constructed of large derrick stone, 
constructed to the highest elevation on Cottonwood Island, elevation 476 feet (NGVD 
1912), approximately a 2-year level of protection, have a 6-foot crown with 1 
horizontal to 1 vertical side slopes. Flows behind the emergent sediment barrier 
would be reduced, encouraging sediment deposition and shallow water conditions 
beneficial for plant growth and waterfowl use. During high flows, fish could enter 
this area to avoid the velocities in the main channel as well as use the plants as 
escape and forage habitat. Although this feature would stimulate diversity and 
provide added value to the ecosystem, its initial cost estimates ($7 million), decreased 
sediment protection, and proximity to the g-foot channel (and possible impacts to 
navigation) precluded further consideration. 

(4) Chute Restoration and Enhancement. Chute restoration and 
enhancement features consist of channel and deep hole dredging as shown on plates 5 
and 8. The main purpose of this dredging would be to restore fish habitat and create 
habitat for over-wintering fish. Chute restoration and enhancement plans include 
dredging depths of 7 to 15 feet below flat pool (elevation 470 feet NGVD 1912). Three 
of these plans also include dredging three to five 300-foot-long, 15-foot-deep holes to 
restore over-wintering fish habitat. Dredging depths were determined based on 
historic sedimentation rates. (See Appendix G.) 

b. Anchor Cedar Tree Clumps. This feature consists of anchoring cedar tree 
clumps in the backwater area created by the emergent rock dike, as shown on plate 4. 
With the elimination of the emergent rock dike from further consideration, this 
feature will not be evaluated. 

c. Remove Logjam. As shown on plate 4, this feature consists of removing 
the logjam at the head end of Cottonwood Chute. Logjam removal woulJ create an 
open head end channel subject to sediment and debris deposition described in 
subparagraph: Pilot Channel Excavation. To minimize sediment deposition and 
chute restoration and enhancement maintenance requirements, the logjam will 
remain in place. 

d. Potholes. This feature consists of constructing up to 4 acres of potholes, as 
shown on plate 5. Sites identified as having potential for rehabilitation include 
interior sloughs and depressions as well as the area upstream of the causeway. The 
sloughs and depressions, once recharged with nutrients and water by seasonal 
flooding, have experienced accelerated sedimentation and accompanying loss of 
benefits to wildlife. The 4 acres of potholes would be mechanically excavated to a 
depth of 3 to 4 feet below flat pool. Pothole side slopes would be benched to promote 
littoral zone emergent vegetation and to enhance growth of moist soil plants. See 
plate 10 for typical sections. 
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e. Mast Tree Plantings. This feature consists of planting mast-producing 
trees at the locations shown on plate 5. Mast trees would be planted on dredged 
material and on material excavated for pothole construction, as shown on plates 8 
and 10. In addition, four other sites have been identified as prime areas to plant 
mast trees: the existing 33-acre cropfield and three open areas that have been 
cleared as part of the Corps of Engineers forest management program (Forest 
Management Areas 5, 6, and 7). The Forest Management Areas 5, 6, and 7 and the 
agricultural field on Cottonwood Island are ideal for mast tree establishment because 
minimal site preparation would be required. A timber sale would be conducted for 
the dredged material placement site prior to project construction. The objective of the 
proposed tree planting would be to enhance the habitat value of the forest resource by 
introducing a component of mast-producing species into a forest dominated by silver 
maple and cottonwood. Species to be planted would include pin oak, swamp white 
oak, bur oak, pecan, and sycamore. To increase survival, larger trees that are at 
least l/2-inch caliper and 4 feet in height would be planted. Trees would be located on 
the higher areas of the planting sites that can best support trees that are moderately 
tolerant of flooding. 

f. Wing Dam Notching. This feature consists of notching up to 7 wing dams, 
as shown on plate 5. Each notch would be approximately 100 feet wide. Removed 
material would be placed downstream of the notch, creating interstices and 
promoting invertebrate colonization, thus promoting fish foraging. It is anticipated 
that flow will increase in the vicinity of the notch, deepening the pool behind the wing 
dams. The change in flow at one wing dam may also stimulate an in-stream meander 
to the next wing dam. A meander would create deeper areas, attracting a more 
diverse benthic community and fishery. In technical report E-84-4 titled, 
Environmental Guidelines for Dike Fields, by Carey Burch, et al. (1984), notching 
emergent wing dams resulted in holes being eroded in the sediment downstream of 
the notch. The wing dams in their study extended from the channel bottom to above 
normal water level (i.e., emerged wing dams). The Cottonwood Island wing dams are 
submerged. In contrast, a hydraulic study modeling notching submerged wing dams 
(see Appendix H) did not reveal significantly higher velocities capable of eroding 
holes or scouring paths connecting the notches. However, a 1980 wing dam study 
performed by the Iowa Department of Natural Resources (IADNR) on 595 wing dams 
observed that, 9 times out of 10, a wing dam blowout (or natural notch) would have 
an accompanying scour hole. It was also observed that the closer the wing dam was 
to the water surface, the greater the scour. The IADNR velocity measurements at 
the wing dam and 100 feet upstream of the wing dam were proportional to the 
hydraulic model velocities, i.e., the velocity at the wing dam was approximately twice 
the velocity 100 feet upstream of the wing dam. (John Pitlo, IADNR, pers. comm. 4- 
4-96) The Cottonwood wing dams are all considered to be close to (within 1 to 2 feet 
of) the water surface. The performance of the Cottonwood Island wing dam notches 
will be monitored for comparison with the hydraulic model, the monitoring results 
discussed in the Carey Burch, et al., report, and the IADNR wing dam study. 
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6. EVALUATION OF FEASIBLE PROJECT FEATURES 

This section describes the features that met the goals and objectives of the project. 
Each feature was analyzed using Habitat Evaluation Procedures (HEP) to determine 
its restoration or enhancement potential. Cost associated with each feature was also 
derived for all the feasible project features. 

Environmental Output Evaluation. 

a. Background. A habitat evaluation was completed for the Cottonwood 
Island project, with a project goal of enhancing wetland and aquatic habitats. For a 
detailed analysis of the HEP methodology, refer to Appendix D. 

Two HEP procedures were chosen for habitat evaluation. One, the Aquatic Habitat 
Appraisal Guide (AHAG) (Mathias, et al., unpublished) is a model that has been 
specifically developed to evaluate fish habitat in the Upper Mississippi River System. 
Aquatic habitats, the side channel restoration, and main channel border were 
analyzed using the AHAG. Fish species evaluated in the AHAG include white bass, 
emerald shiner, river darter, northern pike, smallmouth buffalo, walleye, largemouth 
bass, and bluegill. Each species represents a guild, or array, of fishes that exploit the 
same environmental resources (e.g., habitats) in similar ways (Root 1967). 

To assess the proposed features aimed at restoring terrestrial habitats in the project 
area, a second model was used. This model is a bottomland hardwood (BLH) model 
being developed by the Corps of Engineers Waterways Experiment Station (WES) 
(COE 1992). This model has been designed to assess biological functions of BLH 
wetlands in the southern United States. The model was slightly modified to 
accurately assess Upper Mississippi River BLH conditions. 

Both the AHAG and BLH models use the equation, 

HSI x Acres = HUs 

Where, 
HSI = habitat suitability index (a quality measurement) 
Acres = area ( a quantity measurement) 
HU = habitat units 

as a measurement to quantify habitat output in the form of HUs. Because the project 
would be a habitat restoration effort and not mitigation for habitat losses occurring 
elsewhere, there were no numerical goals per se as part of the objectives. Although 
optimal conditions would be welcomed at Cottonwood Island, these conditions are 
neither physically attainable nor affordable. The goal of this project is to produce the 
highest environmental output at a reasonable and acceptable cost to the Corps of 
Engineers, the USFWS, and the MDOC. 

Changes in HUs will occur as a habitat matures naturally or is influenced by 
development. These changes influence the cumulative HUs derived over the life of 
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the project. Cumulative HUs are annualized and averaged. This calculation 
determines what is known as Average Annual Habitat Units (AAHUs). AAHUs are 
used as the output measurement to compare all the features and project as a whole. 

b. Feasible Project Features. 

(A) - Restore Aquatic Overwintering Ha.bitat. This management measure 
consists of the following options: 

(1) No Action (AO). No action would result in no additional management 
efforts above the existing practices. No AAHU gain or loss would be realized than 
what may occur naturally. However, it is anticipated that the Cottonwood Island 
resources would benefit from the proposed project, If no action were to take place, it 
is anticipated that the side channel would eventu.ally silt in completely, affording no 
benefit to overwintering fishes in this area of the river. It is recognized that 
bottomland wetland vegetation such as silver maple would eventually dominate these 
sites. 

(2) Side Channel/3 Deep Holes (Al). As shown on plate 5, this option 
consists of dredging the lower 4,900 feet of Cottonwood Chute (to just below the 
island) to a depth of 7 feet below flat pool (elevation 470 feet NGVD 1912) and 
includes three 300-foot-long deep holes for overwintering fish. The deep holes would 
be dredged to a depth of 15 feet below flat pool. 

(3) Side Channel/4 Deep Holes (A2). As shown on plate 5, this option 
consists of dredging the lower 4,900 feet of Cottonwood Chute (to just below the 
island) to a depth of 7 feet below flat pool (elevation 470 feet NGVD 1912) and 
includes four 300-foot-long deep holes for overwintering fish. The deep holes would 
be dredged to a depth of 15 feet below flat pool. 

(4) Side Channel/5 Deep Holes (A3). As shown on plate 5, this option 
consists of dredging the lower 7,500 feet of Cottonwood Chute (to just below the 
causeway) to a depth of 7 feet below flat pool and includes five 300-foot-long deep 
holes for overwintering fish. The deep holes would be dredged to a depth of 15 feet 
below flat pool. 

(5) Deep Side Channel (A4). As shown on plate 5, this option consists 
of dredging the entire 11,500-foot length of Cottonwood Chute to a depth of 15 feet 
below flat pool and removing the causeway. Because the 15-foot depth would provide 
suitable habitat for overwintering fish, this optio:n does not include additional deep 
holes for overwintering fish. 

(B) - Restore Wetland Habitat (Mast Tree Planting and Potholes). 
Pothole and mast tree planting locations are shown on plate 5. Pothole construction 
would utilize interior sloughs and depressions. A typical section is shown on plate 
10. The total area to be planted in mast is approximately 70 acres, each acre would 
be planted with 53 trees. This management measure consists of the following 
options: 
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(1) No Action (BO). No action would result in no additional 
management efforts above the existing practices. No AAHU gain or loss would be 
realized than what may occur naturally. However, it is anticipated that the 
Cottonwood Island resources would benefit from the proposed project. If no action 
were to take place, it is anticipated that the BLH habitat would not regenerate mast- 
bearing trees on its own and that shallow depressions would continue silting in, 
further reducing their already low value. Again, species like silver maple and 
cottonwood trees would eventually dominate these areas. 

(2) Plant mast-producing trees on Forest Management Area (FMA) 
#7 and construct one l-acre pothole (Bl). This option consists of planting mast 
trees on FMA #7 and constructing a pothole in a degraded slough near this clearcut 
area. 

(3) Plant mast-producing trees on the dredged material (B2). This 
option consists of planting mast trees on the dredged material from the side channel 
cleanout. 

(4) PIant mast-producing trees on FMA #5 and construct one l/2- 
acre pothole (B3). This option consists of planting mast trees on FMA #5 and 
constructing a l/2-acre pothole on the upper end of the island. 

(5) Plant mast-producing trees on FMA #6 and construct one 1/2- 
acre pothole (B4). This option consists of planting mast trees on FMA #6 and 
constructing a l/2-acre pothole near the existing agricultural field. 

(6) Plant mast-producing trees on the agricultural field and 
construct two l-acre potholes (B5). This option consists of planting mast trees 
on the agricultural field and excavating two l-acre of potholes. The pothole locations 
would be in two low areas in the field. 

(C) - Restore Main Channel Border Habitat. This alternative consists of 
the following options: 

(1) No Action (CO). No action would result in no additional management 
efforts above the existing practices. No AAHU gain or loss would be realized than 
what may occur naturally. It is anticipated that the Cottonwood Island resources 
would benefit from the proposed project, however. If no action were to take place, it 
is anticipated that the existing main channel border would perpetuate low habitat 
value and would not realize higher values naturally. 

(2) Notch Wing Dam #9 (Cl). This option consists of notching one wing 
dam (Wing Dam #9) to original river bottom. The notch width would be 100 feet. The 
notch would be located no closer than 100 feet from the shoreline. 

(3) Notch Wing Dam #8 (C2). This option consists of notching Wing 
Dam #8 with the notch located no closer than 100 feet from the shoreline. 
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(4) Notch Wing Dam #5 (C3). This option consists of notching Wing 
Dam #5 with the notch located no closer than 100 feet from the shoreline. 

(5) Notch Wing Dam #6 (C4). This option consists of notching Wing 
Dam #6 with the notch located no closer than 100 feet from the shoreline. 

(6) Notch Wing Dam #29 (C5). This option consists of notching Wing 
Dam #29 with the notch located no closer than 100 feet from the shoreline. 

(7) Notch Wing Dam #30 (C6). This option consists of notching Wing 
Dam #30 with the notch located no closer than 100 feet of the shoreline. 

(8) Notch Wing Dam #15 (C7). This option consists of notching Wing 
Dam #15 with the notch located no closer than 100 feet of the shoreline. 

C. Cost Estimates for Habitat Improvement Measures. Table 6-l 
summarizes the output and costs associated with each management measure. A 
breakdown of costs is outlined in Section 14 - Cost Estimates. 
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TABLE 6-l 

Environmental Output and Costs of Each Feature 

I 1.02 I Notch Wing Dam 8 c2 18 12.8 
c3 34 12.8 1.02 

Notch Wing Dam 6 c4 44 12.8 1.02 
Notch Wing Dam 29 c5 67 12.8 1.02 
Notch Wing Dam 30 C6 84 12.8 1.02 
Notch Wing Dam 15 c7 89 12.8 1.02 

* Outputs are calculated as Average Annual Habitat Units. 
** All costs in $l,OOOs. 
*** Annualized cost is initial construction cost based on a 50-year project life, 7-314% interest 

rate. 
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7. FORMULATION AND EVALUATION OF ALTERNATIVES 

a. General Discussion. In restoration and enhancement projects like the 
Cottonwood Island project, cost effectiveness analysis has been used to evaluate and 
determine what management measures should be built based on habitat benefit 
outputs that meet the goals and objectives of the project and at the same time are the 
most cost effective. The Corps of Engineers has incorporated cost effectiveness 
analysis into its planning documents for some time, mostly in mitigation planning. A 
cost effectiveness analysis is conducted to ensure that least cost alternatives are 
identified for various levels of output. After the cost effectiveness of the alternatives 
has been established, subsequent incremental cost analysis is conducted to reveal 
and evaluate changes in cost for increasing levels of environmental output. 

Cost effectiveness and incremental analysis is basically a three-step procedure: 
(1) calculate the environmental outputs of each feature; (2) determine a cost estimate 
for each feature; and (3) combine the features to evaluate the best overall project 
alternative based on habitat benefits and cost. While cost and environmental output 
are necessary factors, other factors such as constructibility and meeting the goals and 
objectives (Tables 4a, 4b) of the sponsor are very important in deciding the preferred 
alternative. 

Several steps were taken to incrementally analyze this project. This project was 
evaluated using guidance prepared by the Corps of Engineers’ Institute for Water 
Resources (Robinson, et al., 1995). 

b. Potential Alternatives. Each management measure’s various alternatives 
were evaluated separately to determine the most cost-efficient and effective plans. 
For the side channel restoration, the incremental cost per AAHU was calculated and 
presented in Table 7-l and Figure 7-1. 

Tables 7-2 through 7-4 present the island restoration incremental cost analysis. The 
methodology used is described in Robinson, et al., 1995. This methodology was used 
because the island restoration features identified are independent (i.e., could stand 
alone as a plan) yet combinable to form other plans. By looking at all the identified 
plans in an additive fashion, the most efficient plan in production can be identified. 

By scanning the average cost per unit column in Table 7-2, the alternatives can be 
reordered by their production efficiencies (average cost) (Table 7-3). Because each 
alternative would produce the same type of output, all other considerations aside, the 
management measure which is the most efficient in production would be 
implemented first. The subsequent plans were formulated by adding costs and 
outputs of the next successive cost-efficient plan (Table 7-4). Incremental cost 
analysis was based on the additive character of each plan. Table 7-4 and Figure 7-2 
present the incremental costs for each plan. 

The main channel border enhancement feature was analyzed in the same fashion as 
the island restoration. Tables 7-5 through 7-7 and Figure 7-3 present the steps used 
to determine the incremental cost of habitat output each plan would produce. 
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TABLE 7-l 

Side Channel and Deep Hole Dredging 
Incremental Cost Analysis 

t Output is Average Annual Habitat Units. 
** Annualized cost is initial construction cost based on a 50.year project life, 7-3/4% interest rate. Costs are $1,000. 

TABLE 7-2 

Island Restoration 
Output, Cost, and Average Cost for Each Feature 

I Features 

No Action 1 BO 1 0.00 0.00 
Plant FMA 7/l Acre of Potholes 1 Bl 1 4.60 I 7.79 

Plant Dredged Material 
I  I  i 

1 B2 i 3.90 I 7.15 
I I I 

Plant FMA 51112 Acre of Potholes 1 B3 1 7.00 I 11.42 
Plant FMA 6/l/2 Acre of Potholes 
Plant Ag Field/Z Acres of Potholes 

B4 6.70 11.94 

B5 15.80 27.49 

Average Cost, 
$/AAHU 

0 

0.59 

0.55 

0.61 
0.56 

0.57 

* Output is Average Annual Habitat Units. 
** Annualized cost is initial construction cost based on a 50-year project life, 7-314% interest rate. Costs are $1,000. 

TABLE 7-3 

Island Restoration 
Output, Cost, and Average Cost for Each Feature 

Ranked by Production Efficiency 

* Output is Average Annual Habitat Units. 
** Annualized cost is initial construction cost based on a 50-year project life, 7-31456 interest rate. Costs are $1,000. 
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TABLE 7-4 

Island Restoration 
Plans with Incremental Cost Per Unit 

Average Incremental Incremental Incremental 
Annual output, cost, cost output, cost, 

Plan cost** AAHUs* $/AAHU mooo) AAHUs $/AAHU 

BO 0 0 0 0 0 0 

B2 3.90 7.15 0.55 3.90 7.15 0.55 

B2+B4 10.60 19.09 0.56 6.70 11.94 0.56 

B2+B4+B5 26.40 46.58 0.57 15.80 27.49 0.57 
B2+B4+B5+Bl 31.00 54.37 0.57 4.60 7.79 0.59 

B2+B4+B5+Bl+B3 38.00 65.79 0.58 7.00 11.42 0.61 

* Output is Average Annual Habitat Units. 
** Annualized cost is initial construction cost based on a 50-year project life, 7-3/4% interest rate. Costs are $1,000 

TABLE 7-5 

Main Channel Border Enhancement 
Output, Cost, and Average Cost for Each Feature 

1 No Action 1 CO 
Features 

Wing Dam 9 

Wing Dam 8 
Wing Dam 5 
Wing Dam 6 

Annual output Average 
Symbol cost** AAHUs* cost 

0 0 
1.02 5 n m4 Cl _.__ V.-v * 

c2 1.02 10 0.102 
c3 1.02 16 0.064 
c4 1.02 10 0.102 

1 Wing Dam 29 

I F.3 

1 ----- ~~~ 
c5 1 1.02 23 [ 0.044 

Jing Dam 30 C6 1.02 17 0.060 

Wing Dam 15 c7 1.02 8 0.128 

-I 

* Output is Average Annual Habitat Units. 
** Annualized cost is initial construction cost based on a 50-year project life, 

7-3/4% interest rate. Costa are $1.000. 
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TABLE 7-6 

Output, Cost, and Average Cost for Each Feature 
Main Channel Border Enhancement 

Ranked by Production Efficiency 

* Output is Average Annual Habitat Units. 
** Annualized cost is initial construction cost based on a 50-year project life, 

7-3/4% interest rate. Costs are $1,000. 

TABLE 7-7 

Main Channel Border Enhancement 
Plans with Incremental Cost Per Unit 

Incremental 
cost 

W,OOO) 

Incremental 
output, 
AAHUs 

Incremental 
cost, 

$/AAHU 
Annual 
cost** 

Average 
cost Feature output* 

No Action 

c5 23 23 
17 

16 

C5+C6 

C5+C6+C3 

2.03 

3.05 

40 

56 

0.062 
5.08 76 0.067 
6.10 84 8 

89 0.080 

l Output is Average Annual Habitat Units. 
l * Annualized cost is initial construction cost based on a 50-year project life, 7-3/4% interest rate. Costs are $1,000. 
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c. Incremental Analysis Summary. Federal planning for water resources 
development is conducted in accordance with the requirements of the Economic and 
Envirom~tental Principles and Guidelines for Water and Related Land Resources 
Impleme,ztation Studies (P&G). The P&G provides a decision rule for selecting a 
recommended plan where both outputs and costs are measured in dollars. This rule 
states that “the alternative plan with the greatest net economic benefit consistent 
with protecting the Nation’s environment (National Economic Development Plan, 
NED Plan) is to be selected...” (paragraph 1.10.2). There is no similar rule for plan 
selection where outputs are not measured in dollars, as is the case in planning for 
restoration and mitigation (Robinson, et al., 1995). 

Neither cost effectiveness analysis nor incremental cost analysis include a plan 
selection rule similar to the NED rule. In the absence of such a decisionmaking rule, 
neither analysis indicates what choice to make. However, the information developed 
by both analyses will help to make better informed decisions, and, once a decision is 
made, they will help to better understand its consequences in relation to other 
choices. 

While incremental cost analysis identified those alternatives that are the most cost 
effective and, as stated above, provides information to the decision maker, this 
procedure should not be the sole source on which to base a decision. Other factors 
considered in this analysis were landscape of the site, management objectives of the 
resource agencies, critical needs of the region, and ecosystem needs of the Upper 
Mississippi River System. 

The lowest cost alternative that met the objective of restoring aquatic overwintering 
habitat was to dredge three deep holes and associated side channel areas. The 
MDOC, the USFWS, and the Corps felt that dredging a fourth deep hole was 
worthwhile as the incremental cost per AAHU was small ($8/AAHU). However, the 
group did not feel that the incremental cost of dredging a fifth deep hole was justified 
($240/AflHU). 

The incremental costs per unit for the island restoration alternatives were tightly 
grouped, ranging from $550-$610/AAHU. The MDOC, the USFWS, and the Corps 
felt it was worth maximizing island restoration because food, shelter, and breeding 
habitat on the island was very limited and there was very little difference in 
incremental cost per unit. Alternative B2+B4+B5+Bl+B3 was selected as the 
preferred alternative. 

The most effective and efficient way to provide flowing water habitat is to notch a 
group of contiguous wing dams. The most cost-effective alternative that notches a 
group of contiguous wing dams was Alternative C5+C6+C3+C2+C4. The MDOC, the 
USFWS, and the Corps felt that the additional habitat benefits gained by including 
the next increment (notching Wing Dam No. 15) (Alternative C5+C6+C3+C2+C4+C7) 
was worth the added cost ($130/AAHU) as it would result in flowing water habitat 
along th.e entire length of the island. The group did not feel that inclusion of the final 
increment, Alternative C5+C6+C3+C2+C4+C7+Cl, was justified due to the smaller 
area enhanced by notching Wing Dam No. 9 (Cl), which is farthest upstream 
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($200/AAHU). Th ere ore, f Alternative CXI+C~+C~+C~+C~+C~ was selected as the 
preferred alternative. 

In summary, the preferred alternative for the project is dredging four deep holes and 
associated side channel areas; planting mast trees on the dredged material, 
agricultural field, and three forest management areas with five potholes (4 acres 
total); and notching six (contiguous) wing dams. 
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8. SELECTED PLAN WITH DETAILED DESCRIPTION 

a. General Description. The preferred alternative for the project is dredging 
four deep holes and associated side channel areas; planting mast trees on the dredged 
material, agricultural field, and three forest management areas with five potholes (4 
acres total); and notching six wing dams. 

b. Side Channel Dredging Depths and Equipment. This feature consists 
of mechanically dredging the lower 4,900 feet of Cottonwood Chute, as shown on 
plate 3. The side channel would be dredged to a depth of 7 feet below flat pool and a 
width of 50 feet. Included in this feature are four 15-foot deep holes for 
overwintering fish, each 50 feet wide and 300 feet long. Dredged material would be 
sidecast on Cottonwood Island. Dredged material would be placed to a height no 
greater than 6 feet above existing grade and rough-graded to create a 60-foot-wide 
crown. This crown would be planted in mast trees. 

c. Pothole Excavation. Five potholes would be mechanically excavated in 
interior sloughs and depressions at the approximate locations shown on plate 3. The 
potholes would be mechanically excavated to elevation 467, a depth of 3 feet below 
flat pool. Pothole side slopes would be benched to promote littoral zone emergent 
vegetation and to enhance growth of moist soil plants. All side slopes would be 1:3. 
Plate 10 shows a typical section. Excavated material would be placed to a depth no 
greater than 2 feet above existing grade and planted in mast trees. The pothole 
locations were located in the field with the assistance of MDOC personnel. The 
locations utilized existing low areas. In response to public comment, an on-site 
meeting with a concerned citizen resulted in the relocation of the two upstream-most 
potholes. The l-acre pothole was moved north to an old slough. Because it is not in 
the old side channel, it should be less prone to sedimentation than the original 
proposed location. The l/2-acre pothole was located slightly eastward to a cleared 
depressional area to reduce tree-clearing and excavation requirements. 

d. Mast Tree Planting. Several sites have been selected for planting 
throughout the project area (see plate 3). Restoration of a mast-producing tree 
component to these areas would provide wildlife with an additional winter food 
source for a period of up to 100 years. Pin oak, swamp white oak, bur oak, pecan, and 
sycamore would be planted on a 30-foot spacing. Species would be intermixed at each 
site to avoid solid blocks of individual species. 

Large stock seedlings greater than 4 feet in height would be planted to introduce a 
component of mast-producing trees to the project area. The tree plantings would be 
spaced and distributed to allow for a natural appearance. This enrichment planting 
technique differs from a plantation tree culture, where the objective would be to 
make mast-producing trees the dominant species. Instead, enrichment plantings are 
designed to introduce a component of mast-producing trees to create a mixed forest 
stand. 

41 



Plants conforming to the species designated in Table 8-1 would be planted at 
designated locations at each planting site. Planting rates per acre are in the 
following table. 

TABLE 8-l 

Planting Rates Per Acre 

Common Scientific 
Name Name 

Forest Forest Forest 
Management Management Management Agricultural Dredged 

Segment 5 Segment 6 Segment 7 Field Potholes Material 

Pin Oak QlLElTlLS 

palustris 
15 15 15 15 15 15 

Sycamore Platatms 8 8 28 8 a 8 
occiderdalis 

Bur Oak QuC).CuS 
macrocarpa 

10 10 0 10 10 10 

Northern Caryo 
Pecan illoerLsis 

Swamp Quercus 
White Oak &color 

10 10 0 10 10 10 

10 10 10 10 10 10 

Total/Acre 63 63 63 63 63 63 

Ground disturbance for mast tree planting occurring on previously harvested forest 
management areas would consist of cutting and removing all woody vegetation within 
6 feet of the center point for the planted tree and then excavating a planting hole 
2 feet in depth and 3 feet in diameter. Tree planting operations within the present 
agricultural field would involve disking to a depth of 4 inches, followed by excavation 
of planting holes. The forest management areas would maintain a natural 
appearance throughout the establishment process, as only the vegetation directly 
surrounding the seedling would be controlled. On the dredged placement site, soil 
disturbance for tree planting would be limited to the newly placed material only. 

A cover crop of red top grass and annual grains would be established in the tree 
planting sites to help control unwanted weed species. Herbicides would be used, if 
necessary, to control any competing vegetation which threatens the survival of the 
planted trees by either overtopping or shading. Following a 3-year establishment 
period, the surrounding ground in all planting areas will be allowed to assume 
natural regrowth. 

e. Wing Dam Notching. As shown on plate 3, this feature consists of 
staggering notches in six wing dams adjacent to Cottonwood Island. Each notch 
would be 100 feet wide at the base, with 1:2 side slopes, and located no closer than 
100 feet from the shoreline. Notch construction will include removal of wing dam 
material (varying quantities of riprap, sand, and brush) to original river bottom. A 
typical section is shown on plate 9. It is anticipated that material would be removed 
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with a barge-mounted clamshell and placed downstream and landward of the notch 
to create interstices and promote invertebrate colonization. It is anticipated that flow 
will increase in the vicinity of the notch, creating a scour hole behind the wing dams. 
The change in flow at one wing dam also may stimulate an in-stream meander to the 
next wing dam. A meander would create deeper areas, attracting a more diverse 
benthic community and fishery. 
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9. DESIGN AND CONSTRUCTION CONSIDERATIONS 

a. Existing Site Elevations. The entire Cottonwood project area is located 
within the Mississippi River floodplain. Due to the pervious substrata materials at 
the site, ground water elevations are highly influenced by river levels as well as 
rainfall. Flat pool elevation is 470.0. The land surface elevation throughout the 
project area ranges from 472 to 476. Pothole construction can be accomplished using 
traditional earth-moving equipment during flat pool conditions. It is anticipated that 
mobilization of construction equipment would be accomplished by barge when river 
levels are at or above flat pool. Project access via the existing causeway would be at 
the contractor’s option and would probably require improvements to the causeway. 
Should the contractor choose to access the project by the existing causeway, the 
contractor would be responsible for coordinating and obtaining project access from 
adjacent landowners and the Fabius River Drainage District. 

b. Dredging Depths and Equipment. With the exception of selected deep 
hole dredging, dredging depth was based on water clearance as shown in Table 9-l. 

TABLE 9-l 

Basis of Channel Dredging/Excavation 

Elevation (feet NGVD 1912) Description 

470.0 
0.0 

-6.0 
-0 5 L 

Pool 21 flat plool 
Present low-flow winter regulation 
Maintained water depth l 
50 years of sediment (0.11 inch per year) 2 

463.5 Minimum dredging depth 3 

l A depth of 6 to 8 feet is typical of existing side channels. 
2 The estimated sediment deposition for the deep holes was increased to 5 feet to offset a trap 

effect as flow velocities through the deep holes will be less than that of the channel due to 
their increased depth (Appendix G). 

3 Actual dredging depths will be rounded down to the nearest foot (463). Deep holes will be 
dredged to elevation 455. 

The shallow depths and narrow widths of Cottonwood Chute limit hydraulic dredge 
equipment to mudcat-type (B-inch-diameter pipeline) dredges. Mudcat dredge and 
mechanical dredge production rates are similar, both averaging about 100 cubic 
yards/hour. Channel obstructions will require removal with mechanical equipment. 
Cottonwood Chute channel obstructions include a significant number of fallen trees, 
and abandoned wing dams could potentially be encountered. Because of the number 
of channel obstructions, mechanical dredging was selected for restoration and 
enhancement of Cottonwood Chute. 
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Approximately 49,900 cubic yards of material would be removed, based on typical 
sections shown on plate 8, which shows vertical sides. To decrease dredging costs, 
the specifications will require the contractor only to maintain the 50-foot bottom 
width. Shaping of the channel sides to a specified slope would not be required. It is 
presumed that the sides of the dredged area will slump to their natural angle of 
repose as the material is being dredged. Based on borings at the project site, the 
material is a fat clay. (See Appendix E.) The natural angle of repose :is expected to 
be between a 2H to 1V and 2.5H to 1V slope. Dredged material placement quantities 
of 85,000 cubic yards are based on a 2.5H to 1V slope, from which corresponding 
clearing, grading, and shaping quantities were calculated. Dredged material would 
be sidecast no closer than 50 feet from the dredge cut edge for deep fish holes, and no 
closer th,an 35 feet from the dredge cut edge for channel dredging, as shown on plate 
8. The adjacent shoreline would serve as the dredged material placement site. This 
area will be cleared and grubbed. The cleared trees would be removed from the site 
as part of a timber sale. Uncompacted dredged material would be placed to an 
approximate height of 6 feet above existing grade. The dredged material would be 
rough bladed to provide a 60-foot crown for mast tree planting. 

c. Pothole Construction. Using explosives to construct the potholes was 
considered, but was not further explored for two reasons: 

(1) Material excavated for pothole construction could be used to raise current ground 
elevations by 1 to 2 feet adjacent to the potholes and planted in mast trees. This 
would meet the project objective of increasing bottomland hardwood diversity 
and quantity. 

(2) This option could not cost effectively meet the desired final grade to meet the 
objective of littoral zone construction. 

Potholes would be mechanically excavated with a dragline/clamshell or backhoe. An 
equipment path for access to each pothole location may need to be cleared. Excavated 
material will be placed around the perimeter of the pothole, as shown on plate 10. 

d. Mast Tree Planting. The survival of newly planted trees is affected by 
many factors, including weather, competition from competing vegetation, and animal 
damage. Previous reforestation efforts within the Mississippi River floodplain have 
shown that the survival of planted trees is positively correlated with the size and 
health of the seedling that is planted. At a minimum, trees planted shall be at least 
l/2-inch caliper and 4 feet in height. The contractor would have the option of 
planting container-grown or balled and burlapped (B&B) trees. Container-grown 
trees shall have a minimum container size of 5 gallons. Trees shall have been grown 
within ,300 miles of the project site. Trees will be planted either in the spring 
between March 1 and May 15, or in the fall after October 1 and before December 10. 

Because of differences at each planting site in terms of the soil conditions and the 
type of competing vegetation already present, site preparation and competition 
control would differ by site. At the forest management and pothole sites, a planting 
site would be prepared by cutting and removing all woody vegetation within 6 feet of 
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the point designated as the center point for the planted tree. At the agricultural 
field, the site shall be disked a minimum of two times (disked and cross disked), to a 
minimum depth of 4 inches. 

Past failures in reforestation efforts can be attributed to an over-abundance of 
competing vegetation following planting. Abandoned crop fields and other disturbed 
sites often become dominated by annual weed species such as giant ragweed and 
cucumber vine, which can kill young trees by quickly overtopping and shading the 
planted trees within a short period of time. A rapid influx of cucumber vine on 
dredged material at the Big Timber, Iowa (RM 443.5-445.0) project required remedial 
applications of herbicide to protect planted trees. To help alleviate this problem, all 
planting areas would be sprayed with a pre-emergent herbicide to a 6-foot-wide band 
around each tree immediately after planting. Additionally, a cover crop of red top 
grass and annual grains would be temporarily established on the tree planting sites 
to help control unwanted species. Additional herbicide applications would be used, if 
necessary, to control any competing vegetation which threatens the survival of the 
planted trees. Follow-up spraying would be performed during the following growing 
season if the trees are threatened by competing vegetation. Following a 3-year 
establishment period, the surrounding ground in all planting areas would be allowed 
to assume a natural regrowth. 

Young trees are also vulnerable to damage by wildlife. Domestic animals, deer, mice, 
rabbits, squirrels, and beaver can destroy young tree seedlings. The MDOC indicated 
that deer browse may be a potential threat to the success of the planting project. 
Deer browsing was cited as the primary reason for the poor success of a similar 
planting effort at Cuivre Island, Missouri (RM 233-239). Several potential protective 
measures for planted trees on Cottonwood Island were discussed by MDOC and 
Corps specialists. Due to a lack of experimental data, the effectiveness and economic 
efficiency of any of the proposed protection methods is unknown. For this reason, an 
experiment would be implemented to test the effectiveness of two of the proposed 
animal protection measures. One-third of the planted trees would be protected by 
temporarily installing 6-foot fencing around planted trees, to be removed after three 
growing seasons. A commercial deer repellent would be applied annually to one-third 
of the planted trees for the first three growing seasons. Additionally, one-third of the 
planted trees would not receive any animal protection in order to adequately test the 
efficacy of the experimental treatments in terms of the effects on tree growth and 
survival. 

Despite good planting techniques, animal protection, and control of competing 
vegetation, some tree mortality within the first year after tree planting is inevitable. 
Similar tree stock planted at the Bay Island, Missouri (RM 311.0-312.0) project, for 
example, experienced less than 1 percent mortality after 1 year. Unavoidable 
mortality due to natural causes would not be expected to exceed 10 percent. For this 
reason, the tree planting density was increased from a design number of 48 trees per 
acre to 53 trees per acre to account for a potential 10 percent mortality during the 
first year. 
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e. Storm Water Pollution/Erosion Control. The potential for storm water 
pollution during construction is minimal for this project. Storm water runoff from 
nearly all construction activity would be contained within the confines of Cottonwood 
Island. Temporary stabilization measures would be employed on disturbed areas of 
the side channel until stabilization occurs. Stabilization practices may include 
mulching, temporary seeding, and/or the erection of silt fencing. Overall, the long- 
term storm water runoff characteristics of the site are not expected to change. All 
disturbed areas would reseed through natural succession with similar vegetation 
types as before project conditions. 

f. Construction Sequence. The probable construction sequence is 
summarized in Table 9-2; however, no sequence will be contractually required. 

TABLE 9-2 

Probable Construction Sequence 

Sequence Construction Work Item Instructions 

1. Tree Sale/Clearing and Accomplish tree removal- 
Grubbing related work between 

September 1 and April 30. 

2. Side Channel and Deep 
Hole Dredging 

Place dredged material 50 
feet from edge of dredge cut 
for deep holes and 35 feet 
from edge of dredge cut for 
channel dredging. 

3. Notch Wing Dams Notch during high water. 

Summer construction. 4. Potholes 

5. Mast Trees Plant between March 1 and 
May 15 or after October 1 
and before December 10. 

Purpose 

Avoid impacts to Indiana 
bats. 

Minimize storm water 
pollution potential. 

Allows for placement of 
notch closer to shore. 

Access to potholes during 
potentially driest 
conditions. 

Increase survival. 

g. Permits. A public notice, as required by Section 404 of the Clean Water 
Act, will be made prior to submission of this report for final approval. A Section 401 
water quality certificate from the State of Missouri and a Section 404(b)(l) 
Evaluation will be included in the final submission of this report. Because all land 
disturbances associated with this project are addressed in the 404(b)(l) Evaluation, a 
National Pollutant Discharge Elimination System (NPDES or Section 402) permit for 
storm water discharges will not be required. 

h. Historic Properties. Various portions of Cottonwood Island have 
significant potential for containing buried archaeological sites-both prehistoric and 
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historic in origin. However, the island is covered by recent alluvium which varies in 
depth. Given these facts, limits have been placed on how deep soil disturbance can 
extend on different parts of the island. 

One area just east of the island in recent sediments below a wing dam cannot be 
disturbed at all due to the location of an old wreck marked on historic maps. 

Soil disturbance on the island surface shall be limited as set out below: 

(1) Soil disturbance will extend no deeper than 50 centimeters (20 inches) from 
the surface in areas so coded on Figure 9-1. 

(2) Soil disturbance will extend no deeper than 100 centimeters (40 inches) 
from the surface in areas so coded on Figure 9-1. 

(3) Soil disturbance will extend no deeoer than 200 centimeters (80 inches) 
from the surface in areas so coded on Figure 9-1. 

(4) No limit is placed on the remaining parts of the island’s surface-soil may 
be disturbed to any depth required (Figure 9-l). 

The area keyed “No Disturbance Allowed” at RM 329.4 on Figure 9-l is the location of 
a wreck identified on an old river chart. This area of sediment accumulated below a 
wing dam shall not be disturbed in any way. This zone of no disturbance was taken 
into account in planning the location of the wing dam 29 notch. 

Dredged material or other excavated soil may be placed or spread anywhere on the 
island as long as the soil disturbance restrictions set out in Figure 9-l are not 
violated. 

Mechanical clearing (bulldozing. etc.) of trees or other vegetation shall not occur in 
the area with a maximum allowable depth for soil disturbance of 50 centimeters (20 
inches) as shown on Figure 9-l. 

Despite these limitations on disturbance, if this project uncovers an item or items 
which might be of archaeological, historical, or architectural interest, or if important 
data come to light in the project area, the Corps will ensure that reasonable efforts to 
avoid or minimize harm to the property are made until the significance of the 
discovery can be determined as provided for in 36 CFR 800.11. 
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10. ENVIRONMENTAL EFFECTS 

a. Summary of Effects. Cottonwood Island is a large, complex site with a 
variety of resources that vary in quantity and quality. The goal for the site is to raise 
the quality and quantity of some of these resources, but usually this occurs at the 
expense of other habitats (i.e., overwintering fish habitat in place of shallow aquatic 
habitat). In most cases, the trade-off for quality habitat is a loss in lower quality 
habitat. In other cases, because of the landscape, habitats of similar quality may be 
altered in order to carry out management objectives to meet the agencies’ goals for 
the site [i.e., loss of cropfield for bottomland hardwood (BLH) habitat]. 

The primary objectives of the Cottonwood Island HREP are to improve main channel 
border diversity by notching six wing dams, restore BLH diversity by planting a 
variety of hard mast-producing trees and excavating 4 acres of potholes, and restore 
overwintering fish habitat by deepening Cottonwood Chute. 

The management measures planned for this project are consistent and support the 
goals of the North American Waterfowl Management Plan and Partners In Flight 
program. 

b. Economic and Social Impacts. 

Communitv and RePional Growth. No short- or long-term impacts to the growth 
of the community or region would be realized as a result of the proposed plan. 

Comrnunitv Cohesion. The proposed habitat restoration project would not 
significantly impact community cohesion. 

Displacement of People. The project would not result in any residential 
relocations. 

Propertv Values and Tax Revenues. The project would have no direct impact on 
property values or related tax revenues. The land is owned by the Corps of 
Engineers, and managed by the U.S. Fish and Wildlife Service and the State of 
Missouri for wildlife management. 

Public Facilities and Services. The proposed habitat restoration and 
enhancement project allows for increased recreation potential by providing 
opportunities for hunting and fishing, as well as the non-consumptive recreational 
enjoyment of wildlife. 

Life, Health, and Safetv. The proposed project poses no threats to the life, health, 
or safety of recreationists or others in the area. 

Business and Industrial Activitv. Changes to business and industrial activities 
during project construction would be insignificant; no long-term impacts would 
result. The project would require no business relocations. 
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Emplovment and Labor Force. There could be a slight increase in short-term 
employment opportunities resulting from project construction. There would be no 
effect on permanent employment or labor force in Lewis and Marion Counties, 
Missouri. 

Farm Displacement. The small agricultural field on the island is currently used as 
a food source for wildlife management. As part of the proposed project, this field 
would be planted in mast trees. No farms would be displaced as a result of the 
project. 

Aesthetics. The project would create habitats for fish and other aquatic organisms, 
plus food and shelter for wildlife, all of which would enhance the aesthetic 
environment of Cottonwood Island. 

Noise Levels. Project construction would generate a temporary increase in noise 
levels; however, the project is located on an island, away from any sensitive receptors 
or residential development. 

c. Natural Resources Impacts. Effects of the project on natural resources, 
particularly terrestrial and wetland resources, were evaluated using AHAG (Mathias, 
et aZ., unpublished) and a BLH model (Corps 1992) methodologies. These habitat 
evaluation methods were used during project planning to evaluate various features in 
terms of increased benefits to wildlife resources. Optimization of habitat units (HUs) 
in relation to project costs for target species is considered the goal of feature 
selection. Results of the habitat evaluations are summarized in Table 6-1, with a 
more detailed analysis in Appendix D. Assessment of project impacts also was based 
on experience and sound management practices. 

(1) Side Channel Habitat. Additional discussion of aquatic and water 
quality impacts is contained in Appendix B - Clean Water Act, Section 404(b)(l) 
Evaluation. 

Short-term construction activities would increase turbidity in Cottonwood Chute and 
in the Mississippi River. Much of the material from the side channel excavation 
would be placed along the island’s shoreline. The increased turbidity would have 
negligible impact considering the existing turbidity levels of the river. Construction 
in the side channel would disrupt benthic organisms, but the new substrate should be 
recolonized quickly. 

It is anticipated that fish response would drastically increase as a result of the 
project. For many fish species, winter is the critical time of the year. In order to 
conserve on energy, fish like bass and bluegill seek quiet backwaters that have the 
following requirements: 

l rich oxygenated water (6 milligrams per liter is preferred) 
L zero velocity 
* deep enough so that ice cover does not block exits or decreases the availability for 

dissolved oxygen to enter the area 
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Fish seek these areas to avoid the strong water velocities of the main channel. 
Winter conditions force the fish not only to expend energies on maintaining their 
position in the current, but on maintaining body temperature. Another benefit from 
good overwintering habitat is the overall condition of the fish coming out of the 
winter. The better the condition in which the fish come through the winter, the more 
successful will be the spawn and egg maturation. 

(2) Wetland and Terrestrial Resources. Dredged material would be placed 
on a cleared area adjacent to the side channel. The trees removed would become part 
of a timber sale. Other clearing and grubbing may take place for pothole construction 
and haul road construction on the island. Removed trees would be sold. The cleared 
areas would be planted with mast-bearing trees. 

By planting mast-producing trees and increasing the ratio of small potholes to forest 
lands, the overall quality would improve to local fauna as well as migrating species. 
Local animal populations would seek out mast (acorns) as a source of high protein 
food. This food base is absent or declining from almost all riverine forest on the 
Upper Mississippi River. 

The overall health and condition of the ecosystem would improve with a more robust 
habitat stimulated by pothole construction. Invertebrates would thrive in the small, 
quiet pools and would be the basis of food for animals like frogs, wood ducks, insects, 
and a host of other species. Although not evaluated, these potholes would serve as 
spawning habitat for fish when certain hydraulic conditions exist. 

Migratory birds would not only benefit from a more reliable food source, but nesting 
and rearing habitat would increase. Species benefiting from this project would 
include ducks, songbirds, and neotropical migrants (those bird species migrating 
annually, usually to Central America or South America). 

Obviously, a project of this scope cannot be expected to benefit all evaluation species. 
Overall, the range of the evaluation reflects the positive changes expected from 
increased habitat diversity. 

(3) Main Channel Border Habitat. The main channel border along 
Cottonwood Island is very uniform, with the exception of the wing dams and their 
deeper areas immediately downstream of each structure. Between the wing dams 
lies a shallow, flat, sandy/silty substrate with a rather uniform water flow that is 
slower than that of the main channel thalweg. Notching the wing dams is 
anticipated to modify the downstream deeper areas by linearly extending it towards 
the next wing dam. This would modify the substrate by scouring a small channel 
through the dike field. Fish are now attracted to the existing wing dam deeper areas 
and, with the project, a larger area will mimic what is now a rather localized habitat. 
Areas between the wing dams would benefit by distributing nutrients, thereby 
increasing productivity of vegetation, invertebrates, and ultimately mussels and fish. 
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(4) Endangered Species. The following is a list of federally listed species 
possibly found in Lewis and Marion Counties, Missouri: 

T 
E 
E 
E 
T 

Bald Eagle Haliaeetus leucocephalus 
Fat Pocketbook Pearly Mussel Potamilus capax 
Higgins’ Eye Pearly Mussel Lampsilis higginsi 
Indiana Bat Myotis sodalis 
Decurrent False Aster Bol tonia decurrens 

The federally endangered bald eagle (Haliaeetus leucocephalus) occurs in the vicinity 
of Cottonwood Island during the winter. The USFWS, in their Coordination Act 
Report (Appendix A), stated the proposed project would not affect bald eagles or their 
habitats. 

Fat pocketbook pearly mussel and Higgins’ eye pearly mussels usually inhabit coarse 
gravel, cobble substrate. Because of the dominance of sand and silty materials in the 
project area, these species are not likely to occur here, and, therefore, the project is 
not likely to impact these mussel species. 

Although Indiana bats forage over streams and raise their young in riparian forests 
in this part of Missouri, construction would take place outside the breeding and 
rearing period of the summer. See Table 9-2 for specific construction dates. It is 
anticipated the project would have no impacts on this species. 

The decurrent false aster is a floodplain plant that inhabits recently flooded and 
disturbed soils on large river systems like the Mississippi. Since this plant species 
has not been found in Lewis or Clark Counties, it is anticipated that the project 
would not affect individual plants or the population in general. 

Additional species the State of Missouri has identified as species of concern include 
the mooneye (Hiodon tergisus), elusive clubtail (Stylurus notatus), and pallid 
sturgeon (Scaphirhynchus albus). The mooneye and elusive clubtail have been found 
downstream at RM 326.7. Pallid sturgeons are big river fish that may range widely 
in the Mississippi River and Missouri River system. It is anticipated that the project 
would not have any negative impacts to these fish species. In fact, by diversifying the 
main channel border habitat, conditions should improve for these riverine fishes. 

d. Historic Properties. The report entitled Geomorphological and 
Archaeological Investigations for the Cottonwood Island Habitat Rehabilitation 
Project, Upper Mississippi River System, Environmental Management Program, 
Mississippi River Pool 21, Lewis and Marion Counties, Missouri (Stanley and 
Anderson 1994) was sent to the Missouri State Historic Preservation Office (SHPO) 
for review (Appendix A: Corps letter dated May 24, 1994). The undertaking was 
determined to have “no effect” on significant cultural resources and to be in 
compliance with Section 106 of the National Historic Preservation Act (Appendix A: 
Missouri Department of Natural Resources, Historic Preservation Program, Cultural 
Resource Assessment Section 106 Review, dated December 13, 1994). Pothole 
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construction was coordinated separately with the SHPO (Appendix A - Corps letter 
dated December 8, 1995, and Missouri SHPO letter dated December 29, 1995). 

If this project uncovers an item or items which might be of archaeological, historical, 
or architectural interest, or if important data come to light in the project area, the 
Corps will ensure that reasonable efforts to avoid or minimize harm to the property 
are made until the significance of the discovery can be determined as per 36 CFR 
800.11. 

e. Mineral Resources. No impacts are expected to occur to mineral resources 
as a result of this project. 

f. Cumulative Impacts. Although short-term impacts are likely to occur to 
local and migratory animals during construction, no cumulative impacts are 
expected. Habitat alterations should have long-term benefits to the fish and wildlife 
resources utilizing the site. This project, in concert with other EMP projects in the 
Upper Mississippi River System, should counter other impacts to the river ecosystem 
such as sedimentation, pollution, and general decline in river habitats. 

g. Adverse Impacts Which Cannot Be Avoided. Unavoidable adverse 
impacts are limited to clearing vegetation for dredged material placement along the 
side channel, clearing for pothole construction, and for temporary haul roads to the 
pothole sites. These areas would be cleared as little as possible to avoid removing 
established trees, and the sites would be planted to mast-bearing trees upon 
completion of the dredging and clearing. 

h. Short-Term Versus Long-Term Productivity. During construction, 
impacts would disrupt wildlife as well as human use. 

Long-term productivity would be enhanced as numbers of mast trees and potholes 
increase. Constructing wing dam notches would disrupt rather quiet waters in the 
main channel border area, however, added diversity in flows would attract river 
fishes to this currently less productive area. Construction of deep holes for 
overwintering fish would disrupt the current use of the area, but would attract more 
species and numbers of fish to the area. This site-specific improvement would have 
significant off-site benefits as well [see paragraph lO.c.(l), Side Channel Habitat] 
when the overwintering fish can leave these areas to return to shallow backwaters in 
better condition, thereby having healthier maturation of eggs and spawns. Overall 
habitat diversity would be increased, and both game and nongame wildlife species 
would benefit. In turn, both consumptive and nonconsumptive users would realize 
heightened opportunities for recreational use of the Cottonwood Island area. 

The Cottonwood Island area has been impacted by human development directly and 
indirectly for over 100 years and has slowly degraded. By constructing the project, 
this degradation would be slowed and, in fact, would be reversed so that habitat 
benefits will increase over time. 
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i. Irreversible or Irretrievable Resource Commitments. Materials and 
human resources used in proposed construction or upgrading are the sole irreversible 
commitments envisioned. 

j. Relationship of the Proposed Project to Land-Use Plans. The proposed 
project is in agreement with the Land Use Allocation Plan (Corps 1989). The 
proposed project is not in conflict with any land-use plans currently being used for 
the site. 

k. Compliance With Environmental Quality Statutes. Compliance with 
applicable statutes is summarized in Table lo- 1. 

(1) Endangered Species Act of 1973, as amended. The project would not 
impact any endangered species. Construction dates have been established to avoid 
any impacts to Indiana bats. 

(2) National Historic Preservation Act of 1966, as amended. See page 52, 
paragraph d., Historic Properties. 

(3) Federal Water Project Recreation Act. Recreational opportunities on 
the site would be reduced during construction, but would probably increase over 
present levels after construction. 

(4) Fish and Wildlife Coordination Act. Project plans have been 
coordinated with the U.S. Fish and Wildlife Service and MDOC. Corps of Engineers 
coordination with these agencies, as well as others, appears in Section 18, 
Coordination, Public Views, and Comments; and Appendix A, Correspondence. 

(5) Wild and Scenic Rivers Act of 1968, as amended. The Mississippi River 
is not listed in the National Rivers Inventory (NRI). The NRI is used to identify 
rivers that are designated by Congress to be component rivers in the National Wild 
and Scenic Rivers Systems. 

(6) Executive Order 11988 Flood Plain Management. The project would 
not directly or indirectly induce growth (construction of structures and/or facilities) in 
the floodplain. Therefore, the project, as proposed, is judged to be in full compliance 
with this statute. 

(7) Executive Order 11990 (Protection of Wetlands). The Cottonwood 
Island project would involve restoring or enhancing existing degraded wetland 
habitat. While some impacts may occur (i.e., placement of dredged material in 
wetland habitat), overall quantity of wetlands would not be reduced and quality of 
the wetlands should increase. 

(8) Clean Water Act (Sections 401 and 404), as amended. Certification 
under Section 401 of this act from the State of Missouri has been received and is 
included in Appendix A. Water quality would not be adversely impacted. Concurrent 
with the public review period for this document, a Joint Public Notice for Section 404 
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of this act was circulated for public review. Additionally, a Section 404(b)(l) 
Evaluation has been prepared and is contained in this document (Appendix B). 

(9) Clean Air Act, as amended. No aspect of the proposed project has been 
identified that would result in violations to air quality standards. 

(10) Farmland Protection. Existing cropland encompasses 33 acres. The 
primary crop is corn when a crop is planted (in many years, spring floods prevent the 
site from being farmed). This land is farmed as a wildlife management site whereby 
a certain percentage of the field is unharvested, targeting animal species such as 
ducks, deer, and squirrels. The proposed project would eliminate row crop 
production. Because the agricultural field is being altered and the farmed soil is 
listed as prime farmland (Chequest silty clay loam is considered prime farmland 
when drained), a U.S. Department of Agriculture Form AD-1006 was submitted to 
the Natural Resources Conservation Service (NRCS) for review. Since no prime 
farmland soils exist on the island, full compliance under the Farmland Protection 
Policy Act has been approved (see Appendix A, Correspondence). 

(11) National Environmental Policy Act of 1970, as amended. The 
compilation of this document fulfills NEPA compliance. 

(12) National Economic Development (NED) Plan. The NED Plan is that 
which best satisfies the Federal planning objectives of increasing the nation’s output 
of goods and services and produces the most improvement to the national economic 
efficiency. Since this project is an environmental restoration project, monetary 
(dollars) and non-monetary outputs (average annual habitat units) were used to 
quantify all possible plans and alternatives for this project. The most cost-efficient 
plans were selected for the preferred alternative. 

In addition, the proposed project would not undermine the economic base of this or 
any other rural or urban area. The implementation of the project would not result in 
increases in costs or processes for consumers, individual industries, or Federal or 
State, or local governmental agencies, nor would it impair, in any way, the abiiity of 
the United States to compete with foreign-based companies in domestic or export 
markets. The proposed plan is considered the best to fulfill the NED objective. 
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TABLE 10-l 

Compliance of the Preferred Plan with 
WRC-Designated Environmental Statutes 

Federal Policies 

Archeological and Historic Preservation Act, 16 U.S.C. 469, et seq. 

Clean Air Act, as amended, 42 U.S.C. 165h-7, et seq. 

Clean Water Act (Federal Water Pollution Control Act), 33 U.S.C. 1251, et seq. 

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

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

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

Executive Order 11988, Floodplain Management 

Executive Order 11990, Protection of Wetlands 

Federal Water Project Recreation Act, 16 U.S.C. 460-1(12), et seq. 

Fish and Wildlife Coordination Act, 16 U.S.C. 661, et seq. 

Farmland Protection Act, Agriculture and Food Act of 1981, P.L. 97-98 

Land and Water Conservation Fund Act, 16 U.S.C. 4601, et seq. 

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

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

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

Rivers and Harbors Act, 33 U.S.C. 401, et seq. 

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

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

Compliance 

Full compliance 

Full compliance 

Full compliance 

Not applicable 

Full compliance 

Not applicable 

Full compliance 

Full compliance 

Full compliance 

Full compliance 

Full compliance 

Full compliance 

Not applicable 

Full compliance 

Full compliance 

Full compliance 

Full compliance 

Not applicable 

NOTES: 
a Full compliance. Having met all requirements of the statute for the current stage of planning (either 

preauthorization or postauthorrzation). 

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

table. 

c. Noncomuliance. Violation of a requirement of the statute. Noncompliance entries should be explained in 
appropriate places in the report and referenced in the table. 

d. Not annlicable. No requirements for the statute required; compliance for the current stage of planning. 
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11. SUMMARY OF PROJECT ACCOMPLISHMENTS 

The proposed project consists of side channel and deep hole dredging, excavating 
potholes, notching wing dams, and planting mast trees. 

Side channel and deep hole dredging would improve fish entrance and egress to 
Cottonwood Chute and provide critical habitat for wintering fish. 

Pothole excavation would provide secluded open water for migratory bird feeding, 
rearing, and nesting habitat. The potholes also would support a thriving population 
of invertebrates which, in turn, would provide a food source for a variety of other 
species. 

Wing dam notching would increase flowing water fish habitat, and the removed rocky 
material would provide additional habitat and substrate for benthic and aquatic 
organisms. Notching also would benefit the areas between the wing dams by 
distributing nutrients that would increase productivity of vegetation, invertebrates, 
mussels, and fish. 

Mast tree plantings would provide food resources for multiple migratory and resident 
species and increase overall habitat diversity. 

The proposed enhancement features would reduce the impacts of sedimentation and 
provide a desirable mix of open water, emergent vegetation, and littoral zone 
conditions, as well as increase habitat diversity by planting mast-producing trees. 
Implementation of the proposed enhancement features is projected to result in AAHU 
gains of 1,008. 

58 



12. OPERATIONS, MAINTENANCE, AND REHABILITATION 
CONSIDERATIONS 

a. Project Data Summary. Table 12-1 presents a summary of project data. 

TABLE 12-1 

Cottonwood Island Project Data Summary 

Feature Measurement 
Unit of 

Measure 

Side Channel Dredging 
Length 
Depth below flat pool 
Bottom width 
Side slopes 

4,900 Feet 
7 Feet 
50 Feet 
Vertical __ 

Deep Holes (included in total 
length of channel dredging) 
Number of holes 
Length 
Depth below flat pool 
Bottom width 
Side slopes 

4 
300 
15 
50 
Vertical 

Holes 
Feet 
Feet 
Feet 

Total Excavation/Dredging 
(vertical sides): 

49,900 Cubic Yards 

Additional Excavation/Dredging 
(assume dredged channel sloughs to 
2.5: 1 slope) 

35,100 Cubic Yards 

Total Excavation/Dredging: 85,000 Cubic Yards 

Dredged Material Placement 
Length 
Width 
Height of Dredged Material Berm 
Grading & Shaping (go-foot width) 
Clearing/Grubbing (80-foot width) 

4,900 Feet 
80 Feet 
5.9 Feet 
32,700 Square Yards 
9 Acres 

Potholes 
Number of Potholes 
Total Area 
Depth below flat pool 
Bottom width 
Bench width 
Side slopes 
Clearing/Grubbing 

5 Each 
4 Acres 
3 Feet 
20 Feet 
10 Feet 
3:l Horizontal:Vertical 
6 Acres 

Total Excavation: 28,000 Cubic Yards 
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Feature 

Mast Trees 
Pin Oak 
Sycamore 
Bur Oak 
Northern Pecan 
Swamp White Oak 

Wing Dam Notching 
Number 
Length 
Depth below flat pool 
Bottom width 
Side slopes 

Total Excavation/Dredging: 

TABLE 12-1 (Continued) 

Measurement 
Unit of 

Measure 

737 Trees 
480 Trees 
446 Trees 
446 Trees 
491 Trees 

6 
100 
Varies 
Varies 
1:2 

Notches 
Feet 
Feet 
Feet 
Horizontal:Vertical 

8,000 Cubic Yards 

b. Operation. This project has no general operating requirements. 

c. Maintenance. The proposed features have been designed to ensure low 
annual maintenance requirements. The estimated annual maintenance costs are 
presented in Table 14-2. These quantities and costs may change during final design. 
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13. PROJECT PERFORMANCE ASSESSMENT 

This section summarizes the monitoring and data collection aspects of the project. 
The primary project objectives have been summarized elsewhere in this document, 
and the performance assessment is designed to gauge progress toward meeting these 
objectives. 

Table 13-1 presents overall types, purposes, and responsibilities of monitoring and 
data collection. 

Table 13-2 presents actual monitoring and data parameters grouped by project phase, 
as well as data collection intervals. 

Table 13-3 presents sedimentation transect assignment to project objectives for post- 
construction monitoring. 

Table 13-4 presents the post-construction evaluation plan, which displays the specific 
parameters and the levels of enhancement which the project hopes to achieve. 
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TABLE 13-1 

Monitoring and Performance Evaluation Matrix 

Project Type of Responsible Implementing Funding Implementation 
Phase Activity Purpose Agency Agency Source Instructions 

Pre-Project Sedimentation System-wide problem USFWS USFWS (EMTC) LTRM -_ 
Problem definition. Evaluate 
Analysis planning assumptions. 

Sponsor Sponsor Sponsor __ 
Pre-Project Identify and define problems at 
Monitoring HREP site. Establish need of 

proposed project features. 
Corps Field Station or HREP/- See Table 14-2. 

Baseline Establish baselines for Sponsor through Sponsor 
I Monitoring performance evaluation. Cooperative 

Agreements or Corps 

c 
Design Data Collection Include quantification of project Corps Corps HREP See Table 14-2. 

for Design objectives, design of project, and 
development of performance 
evaluation plan. 

Construction Construction 
Monitoring 

Assess construction impacts; 
assures permit conditions are 
met. 

Corps Corps HREP See State Section 
401 Stipulations. 

post- Performance Determine success of project as Corps Field Station or HREP/- See Table 13-3. 
Construction Evaluation 

Monitoring 

Biological 
Response 
Monitoring 

related to objectives. (quantitative) Sponsor through 
Sponsor (Field Cooperative Agree- 
Observations) ment, Sponsor through 

O&M, or Corps 
Evaluate predictions and Corps 
assumptions of habitat unit Corps 
analysis. Studies beyond scope 
of performance evaluation. 

Sponsor 

HREP This is an overall 
EMP program 
element, carried 
out at select 
project sites. 
Cottonwood is not 
included among 



TABLE 13-2 

Resource Monitoring and Data Collection Summary li 

,,r,.*,... n..,,:t., nntn I Fnoinsvrino nata 
I Natural Resource Data 

Pre-Pmiwt 1 Pre- 1 Design 1 Post- 
Wdlc;, tJ”ol,ry “aLa Y~.~...~~....~ Y . . . . .  

Pre- Post- 
* . -  -  n-J--’ 

Design Phase Post-Const. Design 
Phase Phase Project Phase Const. 

Phase Phase 
Project 
Phase 

Ph&e Const. 
Phase 

Sampling Agency 
Remarks Type Measurement 

POINT MEASUREMENTS 



TABLE 13-2 (Cont’d) 

Resource Monitoring and Data Collection Summary I’ 

Water Quality Data E 
Pre-Project Design Phase Post-Const. Pre- 

Phase Phase Project 

Type Measurement 

TRANSECT MEASUREMENTS 

MaDDing 2’ 

Aerial Photography/ 
/ 

LEGEND 

W = Weekly 
M = Monthly 
Y = Yearly 
nW = n-Week interval 
nY = n-Yearly interval 

Oct- 
Mar 

Phase 

1 5Y 

-i- 

Natural Resource Data 
Pre- Design Post- 

Project Phase Const. 
Phase Phase 

Sampling 
Agency 

1 5Y COE 

Remarks 

1,2,3, --- = number of times data is collected within designated project phase 



TABLE 13-2 (Cont’d) 

1’ See plate 12 for active monitoring sites. 

21 Water Qualit:? Stations 

W-M328.7B 
W-M329.3B 

3’ Bulk Sediment Sampling Stations (Design Phase) 

E-M330. I A 
E-M328.7B 
E-M329.6A 

4’ Column Setting Analysis (Design Phase) 

Station Cc& Geotechnical Boring 
CM330.4:A C-94-2, EMP #l 
CM3292A C-94-2, EMP #2 

5’ COE Geotechnical Borings 

Station ICode Geotechnical Boring Date 
C-M3:30.4A c-94- 1 02-08-94 
CM329.2A c-94-2 02-08-94 
B-M3:30.8D c-94-3 1 l-29-94 
B-M3c30.7C c-94-4 1 l-30-94 
B-M329.7A c-94-5 1 l-30-94 
B-M330.OH C-94-6 1 l-30-94 
B-M330.2H c-94-7 1 l-30-94 
B-M3305H C-94-8 12-01-94 
B-M330.5B c-94-9 12-01-94 
B-M330.3D c-94-10 12-01-94 
B-M330.5M c-94- 11 12-01-94 
B-M330.8H c-94-12 12-01-94 
B-M 328.7B c-95-1 12-05-95 
B-M 328.9B c-95-2 12-05-95 
B-M 329.2B c-95-3 12-05-95 

6’ Fish Stations 

1’ Sedimentation Transects 

Design Phase 

S-M328.:‘A to SM328.7C 
S-M329.:!A to SM329.2B 
S-M329.tiA to SM329.5C 
SM330.OG to SM330.01 
S-M330.2A to SM330.2B 

S-M330.2H to S-M330.21 
S-M330.6D to SM330.6D 
S-M330.7B to S-M330.7D 
S-M330.9D to SM330.9E 

Post-Construction Phase - See Table 13-3 

a Mast Tree Survey (Post-Construction Phase. Test of treatment effects for alternative deer 
exclusion methods will be evaluated by an analysis of variance for tree growth.) 

2’ Mapping (Pc st-Construction Phase) 
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TABLE 13-3 

Cottonwood Island Rehabilitation and Enhancement Project 
Sedimentation Transect Project Objectives Evaluation 

Transect 

I/Additional transects (Cottonwood Chute) will be obtained during the Plans and Specifications 
phase. Pothole and wing dam transects will be surveyed post-construction. 
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TABLE 13-4 

Post-Construction Evaluation Plan 

Enhancement Potential 

Goal Objective 
Enhancement 

Feature Unit 

Year 0 Year 0 Year x Year 50 Target Feature Annual Field 
Without With With With Measurement Observations by 

Alternative Alternative Alternativeu Alternative (Ref. Table 13-Z) Site Manager 

Rsaiu1e 
Aquatic 
Over- 
wintering 
Habitat 

T . . - -  ^..^ ,ll^r^- n . . ^ I .  l .  .  
L*p,“rr; I ICXLCL - “ ‘ .A. . ,  

for Fish 

Provide Over.wmtering 
Water Habitat for Fish 

cr , t ,  Rea,,t,ra!!n!? 

and Enhancement 

(Depth > 6’ < 10’) 

Create Deep Holes 
(Depth ~10’) 

mo~~ n n 

acre 

acre/hole 

<5 

1.9 

0 

>5 

45 

0.3 

>5 

4.5 

0.3 

Perform water quality 
tests at W-M328.iB 
W-M329 3B 

Sediment Transects 

Sediment Transects 

Describe presence of fish stress or 
kills 

Describe presence or absence of 
debris snags, channel 
sedimentation or vegetation 

Describe presence or absence of 
debris snags, channel 
sedimentation or vegetation 

Fish Numbers . . . Electrofishing 
Winter Creel Survey 

Qualrtative observations 

Restore 
Main 
Channel 
Border 
Habitat 

2 

Provide Flowmg Water 
Habitat for Fish 

Notch Wing Dams ftkec Flow/Velocity Describe presence or absence of 
Measurements debris snags, channel 

(100’ Upstream of sedimentation or vegetation 
Wing Dam) 0 P 0.35z’o 5W’ 0.3w 
(At Wing Dam) 1 W’ 0.5or’ Qualitative observations 
(100’ Downstream of 0.402/ 
Wing Dam) 0.32 04w 

Provide Add’1 Habitat 
and Substrate for 
Benthic and Aquatic 
Orgamsms 

(Area1 Extent of 
scour 21’) 

Rock Placement 
Below Wmg Dams 

ft’ 

Number of 
Benthic and 
Aquatic 
Organisms 

0 

. . 

Y 

Sediment Transects 

Benthic Surveys 
Fishery Surveys 

Restore 
Wetland 
Habitat 

Increase Food, Shelter, Potholes Water Surface 0 2 Pothole Sedimentation Area1 survey of Wildlife Use, 
and Breeding Habitat Area ft’ Y Transects Vegetation Types and Density, 
for Wddhfe Invertebrate Studies 

20% 
Increase Bottomland Estabhsh Hardwood Percent Survival 0 100% Tree count/Random Estimate Effective Acreage and 
Hardwood Diversity and Trees in Existing Sample (Deer Exclusion Wildlife Use 
Quahty Forest Management, Study) 

Crop, and Dredge 
Placement Areas 

m2 (Basal Area) 0 ti Random Sample Presence or Absence of Mast 
my (Crown Area) Random Sample 

u This column is completed for the year the enhancement feature is monItored. 

2 From Hydrauhc Study at a discharge of 40,000 ft% (see Appendix H). 

2’ To be determined post-construction. 



14. COST ESTIMATES 

A detailed estimate of project design and construction costs is presented in Table 14- 
1. A discussion of the basis for project element and contingency costs is presented in 
Appendix I. A detailed estimate of operation, maintenance, and rehabilitation costs 
is presented in Table 14-2. Table 14-3 presents the estimated annual monitoring 
costs as described in Section 13. Quantities may vary during final design. 
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TABLE 14-1 

Cottonwood Island Habitat Rehabilitation and Enhancement 
Project Cost Summary 
April 1996 Price Level 

CURRENT ’ FULLY FUNDED 

WORKING ESTIMATE ESTIMATE 

ACCOUNT FEATURE W’JE) WE) 
_--- ____-____1_1---________________I_~~ -------- ------- 

01 LANDS AND DAMAGES $ 5,ooo $ 5-m 
06. FISH AND WILDLIFE FACILITIES $ 872,328 $ 955,286 
30. PLANNING, ENGINEERING AND DESIGN $ 567,000 $ 631,922 
31. CONSTRUCTION MANAGEMENT $ 100,000 $ 111,450 

-_----------__- _-------- 

PROJECT COSTS SUBJECT TO COST $ 1,544,328 $ 1,703,658 

SHARING’ 

NON-FEDERAL COSTS $ $ 
NON-FEDERAL LANDS & DAMAGES $ $ 

____e-------- ---_-------- 

REQUIRED NON-FEDERAL CASH CONTRIBUTIO $ 15 - 

FEDERAL COST $ 1,544,328 $ 1,703,658 

GENERAL DESIGN, DEFINITE PROJECT REPOR $ (+ww 16 (448,OW 
-_--_--_-_ --- __---------- 

REMAINING FEDERAL COSTS $ 1,096,328 15 1,255,658 

NOTES: 

I. PROJECT FEATURES ARE ON FEDERAL LAND AND 100% FEDERAL FUNDED 

2. CONSTRUCTION SCHEDULED FOR APRIL 97 - MAY 99. FULLY FUNDED ESTIMATE (FFE) IS BASED ON MIDPOINT OF 

CONSTRUCTION OF MAY 1998, RESULTING IN INFLATION FACTORS OF 1 .I 145 FOR SALARIES AND 1.0951 FOR ALL 

OTHER COSTS PER CECW-B MEMO, 25 JAN 93, SUBJECT: FACTORS FOR UPDATING STUDY/PROJECT COST 

ESTIMATES FOR THE FY 1995 BUDGET SUBMISSION. 
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TABLE 14-1 (Cont’d) 

Acct 
Code Item 

01. LANDS AND DAMAGES 

01. Real Estate 1 LS $5.000.00 $ 5,ooo.oo $ 0% 

06. FISH AND WILDLIFE FACILITIES 

06. 
06. 
06. 
06. 

CHANNEL DREDGING 
GRADING 8 SHAPING 32,700 SY $ 2.00 
DREDGING 49,900 CY $ 4.00 
CLEARING (W=80’) 9 ACRE $2,000.00 

TOTAL 

06. POTHOLES 
06. CLEARING 
06. EXCAVATION 

6 Acre $2,000.00 $ 12,000 $ 2,400 20.0% 
28,000 CY $ 2.00 $ 56,000 $ 11,200 20.0% 

TOTAL $ 68,000 $ 13,600 

06. 
06. 
06. 

MAST TREE PLANTING 
FOREST MANAGEMENT AREAS 1,110 Trees $ 128.00 
AGRICULTURAL AREA 1,490 Trees $ 114.00 

TOTAL 

$ 142,080 $ 28,416 20.0% 
$ 169,860 $ 33,972 20.0% 
$ 311,940 $ 62,388 

06. 
06. 

WING DAM NOTCHING 
NOTCH WING DAM 8,000 CY $ 8.00 

TOTAL 
$ 
$ 

$ 

06. FISH AND WILDLIFE FACILITIES TOTAL COST $ 

30. 

30. 

31. 

31. 

PLANNING, ENGINEERING, AND DESIGN 
DEFINITE PROJECT REPORT 
PLANS AND SPECIFICATIONS 
ENGINEERING DURING CONSTRUCTION 

$ 448,000 
$ 95,000 
$ 24,000 

PLANNING, ENGINEERING, AND DESIGN TOTAL COST $ 567,000 

CONSTRUCTION MANAGEMENT 
CONSTRUCTION ADMINISTRATION 
REVIEW OF SHOP DRAWINGS 
INSPECTION AND QUALITY ASSURANCE 

$ 60,000 
$ 10,000 
$ 30,000 

CONSTRUCTION MANAGEMENT TOTAL COST $8 100,000 

Cottonwood Island Habitat Rehabilitation and Enhancement 
Project Cost Estimate 

April 1996 

Quantity Unit Unit Price Amount Contingency Con % 

65,400.OO $ 13,080.OO 20.0% 
199,600 $ 39,920 20.0% 

18,000 $ 3,600 20.0% 
283,000 $ 56,600 

64,000 $ 
64,000 $ 

726,940 $ 

872,328 

12,800 20.0% 
12,800 

145,388 
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TAE!LE 14-2 

Estimated Annual Operation and Maintenance CostsL/ 
(June 1995 Price Level) 

Quantity Unit 
Unit Total 

Price ($) Cost ($1 

Operation 

Maintenance 

Inspection 

Debris Removal (Side channel and wing 
dam notches) 

32 

40 

Apply Herbicide (if necessary - first two 
years) 31 

2600 

Remove Deer Protection (after third 
growing season 41 

867 

Spray Deer Repellent (year 1 and 2) 5/ 

Subtotal Maintenance: 

867 

Rehabilitation g/ 

Contingencies (20%) 

l,/ Interest rate = 7-314%. Period is 50 years. 

2/ No operation costs are identified. 

Hours 25.00 800 

Hours 50.00 2,000 

Tree 0.49 1,276 

Tree 0.60 516 

Tree 0.48 413 

5,005 

Subtotal: 5,005 

1,001 

TOTAL: 6,006 

3/ Annualized cost for herbicide application is based on a present 
worth cost of $3.09/tree. 

41 Annualized cost for deer protection removal is based on a present 
worth removal cost of $7.50/tree. 

5/ Annualized cost for spray deer protection is based on a present 
worth cost of $3.00/tree. 

6/ Rehabilitation work cannot be accurately estimated. Rehabilitation is reconstructive 
work that significantly exceeds the annual operation and maintenance requirements 
identifie’d above and which is needed as the result of major storm events. 
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TABLE 14-3 

Estimated Post-Construction Annual 
Monitoring Costs ($) 

(July 1995 Price Level) 

Item 

Engineering Data 1’ 

Natural Resource Data 1’ 

Subtotal 

Contingencies (20%) 

Subtotal 

Planning, Engineering, Design 2’ 

Total 

1’ Reference Tables 14-2 and 14-3. 
8 Includes cost of annual evaluation report. 
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Annual 
Cost (49 

3,000 

2,000 

5,000 

1.000 

6,000 

1,500 

7,500 



15. RE.AL ESTATE REQUIREMENTS 

a. The Missouri Department of Conservation (MDOC) is the local sponsor of 
the project. 

b. There are an estimated 463 land acres in the project area. 

c. Federally owned lands. 

(1) The project would be located on federally owned lands. 

(2) The project lands of the Cottonwood Island Wildlife Management Area 
are managed under a cooperative agreement between the Department of the Interior- 
USFWS, and the U.S. Army Corps of Engineers, dated 14 February 1963. The 
USFWS administers these project lands through the MDOC under a cooperative 
agreement between the USFWS and the MDOC. 

(3) The federally owned lands were acquired subject to existing easements 
for pubhc utility lines, pipelines, railroads, and public roadways. Therefore, the local 
sponsor must obtain permission as required. 

d. There are no proposed P.L. 91-646 relocations as there are no acquisitions 
required.. 

e. Project Cooperation Agreement (PCA). No PCA is required because lands 
are 100% federally owned and funding is 100% Federal. 

f. Funds for the initial construction of the proposed project are proposed for 100 
percent Federal funding. The Cottonwood Island project features are located on 
federally owned General Plan land under Corps of Engineers administration. The 
Water Resources Development Act of 1986 (Public Law 99-662) is the basis for the 
first cost Federal funding and provides: 

Section 906. FISH AND WILDLIFE MITIGATION 

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

A draft agreement between the Corps of Engineers and the USFWS is included as 
Appendix C. Estimated operation and maintenance costs can be found in Section 14. 

g. The estimated cost of the project indicates Federal administrative costs of 
$5,000. It is possible that landward access may be required to construct the project. 
However, this would only occur if the contractor was unable or unwilling to access the 
project by water. The cost estimates reflect this possibility. If the landward access is 
not required, the costs shown will likely be significantly less. 

h. There is no known presence of HTRW issues or other environmental 
circumstances affecting the project. 
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16. SCHEDULE FOR DESIGN AND CONSTRUCTION 

Table 16-1 presents the schedule of project completion steps. 

TABLE 16-1 

Project Implementation Schedule 

Requirement 

Submission of Draft DPR to Corps of Engineers, 
North Central Division, for Review 

Distribution of DPR for Public and Agency Review 

Submission of Final and Public Reviewed DPR to 
North Central Division 

Receive Plans and Specifications Funds 

Construction Approval by Commander, 
North Central Division 

Submit Final Plans and Specifications for Internal 
Technical Review and Approval 

Obtain Approval of Plans and Specifications 

Advertise and Award Timber Sale Contract 

Advertise Contract 

Award Contract 

Complete Construction 
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Scheduled Date 

Aug 95 

Jan 96 

Jun 96 

Jun 96 

Ju196 

Nov 96 

Dee 96 

Aug 96 

Jan 97 

Apr 97 

May 99 



17. 1MP:LEMENTATION RESPONSIBILITIES AND VIEWS 

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

b. U.S. Fish and Wildlife Service. The USFWS is the Federal sponsor of the 
project and will determine that all project features are compatible with refuge 
purposes. The recommendations provided via the Coordination Act Report are the 
result of extensive interagency coordination efforts throughout the planning process. 
These recommendations will be fully incorporated in the final design and 
implementation of this project. 

c. Missouri Department of Conservation. Operation and maintenance of 
the project, as described in Table 14-2, is the responsibility of the MDOC in 
accordance with Section 107(b) of the Water Resources Development Act of 1992, 
Public Law 102-580. These functions will be further specified in the Project 
Operation and Maintenance Manual to be provided by the U.S. Army Corps of 
Engineers prior to final acceptance of the project by the sponsor. The MDOC is the 
non-Federal sponsor of the project. 
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18. COORDINATION, PUBLIC VIEWS, AND COMMENTS 

Coordination has been made throughout the planning and design process with the 
following State and Federal agencies: 

Missouri Department of Conservation 
Missouri Historic Preservation Agency 
Missouri Department of Natural Resources 
Missouri Department of Transportation 
Natural Resources Conservation Agency 
U.S. Fish and Wildlife Service 
U.S. Environmental Protection Agency 

a. Coordination Meetings. Ongoing coordination between the Corps, the 
U.S. Fish and Wildlife Service (USFWS), the Missouri Department of Conservation 
(MDOC), and the general public was demonstrated by the following meetings: 

(1) November 22, 1991. Plan formulation meeting with the Corps, the USFWS, 
and the MDOC. 

(2) October 21, 1992. Baseline WHAG meeting with the Corps, the USFWS, 
and the MDOC. 

(3) March 2, 1993. General project discussion with the Corps, the USFWS, the 
MDOC, and the Illinois Department of Conservation. 

(4) May 19, 1993. Corps in-house meeting; general project discussion. 

(5) November 2, 1994. General project discussion with the Corps, the USFWS, 
and the MDOC. 

(6) February 9, 1995. General project discussion with the Corps, the USFWS, 
and the MDOC. 

(7) March 8, 1995. General project discussion with the Corps, the USFWS, and 
the MDOC. 

(8) June 7, 1995. General project discussion with the Corps, the USFWS, and 
the MDOC. 

(9) September 21, 1995. On-site meeting with the MDOC to discuss locations 
for pothole placement. 

(10) September 26, 1995. General project discussion with the Corps, the 
USFWS, and the MDOC to discuss the draft report. 

(11) March 7, 1996. Meeting with Mississippi Valley Hunters and Fishermen 
Association to discuss draft report. 

76 



(12) March 27, 1996. On-site meeting with concerned citizens on pothole 
relocation. 

b. Coordination by Letters and Telephone Conversations. To date, the 
following letters and phone conversations have been received (see Appendix A - 
Correspondence): 

(1) Letter dated March 11, 1987, from the MDNR with a supporting letter from 
the MDOC outlining their conceptual proposal for the Cottonwood Island project. 

(2) Letter dated January 14, 1993, from the Rock Island District to project 
proponents transmitting the project appraisal report for their review and comment. 

(3) Letter dated February 4, 1993, from the MDOC providing comments on the 
project appraisal report. 

(4) Letter dated April 12, 1993, from the MDOC providing a revised conceptual 
project proposal based on the March 2, 1993, coordination meeting. 

(5) Letter dated May 24, 1994, from the Rock Island District to the MHPA 
forwarding the results of the projects geomorphological and archeological 
investigation. 

(6) Phone conversation, dated August 17, 1995, from the Natural Resources 
Conservation Service detailing information concerning prime and unique farmland. 

(7) Fish and Wildlife Coordination Act Report from the U.S. Fish and Wildlife 
Service, Rock Island Field Office, dated August 28, 1995. 

(8) Letter and enclosure (Form AD-1006) dated August 31, 1995, from the 
Natural Resources Conservation Service stating no prime farmland soils exist on the 
island. 

(9) Phone conversation, dated November 28, 1995, with the MDOC concerning 
relocation of a deep hole in the side channel dredging feature. 

(10) Phone conversation, dated April 12, 1996, with MDOC concerning 
placement of potholes. 
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19. CONCLUSIONS 

The recommended project features (Cottonwood Chute dredging, mast tree planting, 
potholes, and wing dam notching) are designed to meet the project’s goal of enhancing 
wetland and aquatic habitats by providing flowing water and critical overwintering 
habitat for fish; increasing food resources for multiple migratory and resident species; 
creating secluded open water for migratory bird rearing and nesting; and increasing 
overall habitat diversity. 

Assessment of the future with-project scenario shows definite increases in total 
habitat units over the 50-year life for the target species, as well as a majority of other 
wetland dwelling species considered. These increases represent quantification of the 
projected outputs: improved habitat quality and increased preferred habitat 
quantity. 

This project is consistent with and fully supports the overall goal and objectives of the 
UMRS-EMP, the North American Waterfowl Management Plan, and the Partners In 
Flight program. 
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20. RECOMMENDATIONS 

I have weighed the outputs to be obtained from the full implementation of this 
habitat rehabilitation and enhancement project against its estimated cost and have 
considered the various alternatives proposed, impacts identified, and overall scope. 
In my judgment, this project, as proposed, justifies expenditure of Federal funds. I 
recommend that the Secretary of the Army for Civil Works approve the proposed 
project to include: dredging the lower 4,900 feet of Cottonwood Chute to a 7-foot 
depth with 4 deep holes 15 feet deep; planting mast-producing trees on the dredged 
material, agricultural field, and three forest management areas, and excavating two 
l/2-acre and three l-acre potholes; and notching 6 wing dams. 

The current estimated Federal construction cost of this project is $872,328. Total 
Federal estimated project cost, including general design, is $1,544,328. All project 
costs will be 100 percent Federal. 

At this time, I further recommend that funds in the amount of $95,000 be allocated 
for the preparation of project plans and specifications. 

(!GiG&$G ox 
Colonel, U.S. Army 
District Engineer 
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21’. FINDING OF NO SIGNIFICANT IMPACT 

I have reviewed the information provided by this Environmental Assessment, along with data 
obtained from Federal and State agencies having jurisdiction by law or special expertise, and from 
the interested public. I find that the proposed habitat enhancement project at Cottonwood Island, 
in Lewis and Marion Counties, Missouri, would not significantly affect the quality of the human 
environment. Therefore, it is my determination that an Environmental Impact Statement is not 
required. This determination may be reevaluated if warranted by further developments. 

An array of management measures was considered in which alternatives were derived. The 
measures are: 

a. No Federal Action 

b. Side Channel Restoration 

c. Bottomland Hardwood Habitat Restoration 

d. Main Channel Border Enhancement 

The primary objectives of the Cottonwood Island HREP are to improve main channel border 
diversity by notching six wing dams, restore bottomland hardwood diversity by planting a variety 
of hard mast-producing trees and excavating two l/2-acre and three 1 -acre potholes, and finally, 
restore overwintering fish habitat by dredging four deep holes and their associated side channel in 
Cottonwood Chute. 

Factors considered in making a determination that an Environmental Impact Statement was not 
required were as follows: 

a. The project is anticipated to improve the value of the Cottonwood Island area for 
resident wildlife, migratory birds, and fiqh. 

b. Aside from temporary disturbance, no long-term adverse impacts to natural or cultural 
resources are anticipated. No endangered species, either State or Federal, would be affected by the 
project action. 

c. Land use after the project should remain unaltered, and no significant economic 
impacts to the project area are envisioned. 

d. The project will comply with Sections 401, 402, and 404 of the Clean Water Act. 

LiiL@Js ar es S. Cox 
Colonel, U.S. Army 
District Engineer 
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