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EXECUTIVE SUMMARY

The Gardner Division Habitat Rehabilitation and Enhancement Project (HREP) is located 5 miles
upstream of Quincy, Illinois, near the midpoint of Pool 21. The project area lies in Adams County,
Illinois, between Upper Mississippi River Miles (RM) 332.5 and 340.2. Gardner Division is made
up of several islands, of which Long, Shandrew, and Flannigan are the largest. The project area
also contains a major backwater lake and several important side chutes—Canton, O’ Dell, Smoots,
and Shandrew. All project lands are in Federal ownership and are managed by the U.S. Fish and
Wildlife Service (USFWS) as part of the Mark Twain National Wildlife Refuge.

Gardner Division is subject to yearly Mississippi River floods and is rapidly losing its valuable
backwater areas and side chutes to siltation and vegetation encroachment. The project area also
has one of the last high quality stands of bottomland forest in the middle reaches of the Upper
Mississippi River.

The goals of the proposed project are to restore and proiect aquatic, wetland, and terrestrial habitat
for migratory birds, fish, and other wildlife. The following objectives have been identified to meet
these goals: (1) reduce forest fragmentation, (2) increase bottomland hardwood diversity,

(3) reduce island erosion, (4) increase habitat for overwintering fish, and (5) reduce sedimentation
in side channels. The following enhancement measures were considered in detail to achieve the
project goals and objectives:

1. Side Channel Restoration/Protection

e No action.

* Dredge the lower 5,000 feet of O’Dell Chute and construct an emergent closure structure
immediately upstream of the dredged channel.

s Dredge the lower 5,000 feet of O’Dell Chute and construct an emergent closure structure at
the chute’s head end.

¢ Dredge the lower 8,400 feet of O’Dell Chute and construct an emergent closure structure
immediately upstream of the dredged channel.

2. Shoreline Protection
* No action,
* Protect the shorelines and head ends of several small islands.
» Protect the shorelines and head ends of three large islands.
¢ Protect the shorelines and head ends of several small islands and three large islands.

3. Reforestation
e No action.
» Plant mast-producing trees on the eastern Long Island agricultural field’s dredged material
placement site (67 acres).
» Plant mast-producing trees on the entire eastern Long Island agricultural field ( 184 acres).

Evaluation of the project enhancement features and construction options was accomplished using
the Wildlife Habitat Appraisal Guide (WHAG) and annualization of outputs and costs. The
WHAG evaluation methodology quantifies habitat output in the form of habitat units (HUs) that
are 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.
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The recommended plan (shown on Figure ES-1) includes: dredging 5,000 feet of O’Dell Chute
and constructing an emergent closure structure at the upstream end of the chute; protecting the
shorelines and head ends of selected islands; and planting 67 acres of mast-producing trees on the
dredged material placement site located on Long Island’s eastern agricultural field.

Constructing an emergent closure structure in O’Dell Chute would reduce sedimentation by
preventing heavy sediments from entering and settling in the chute. Dredging in O’Dell Chute
would increase overwintering habitat for fish by providing reliable access to deeper, low-flow
water areas protected by the new closure structure feature. Protecting the islands’ shorelines and
head ends would enhance aquatic habitat by adding substrate diversity, maintaining existing
terrestrial habitat by reducing ongoing erosion, and ensuring that the small islands do not disappear
completely. Planting mast trees would reduce forest fragmentation and increase bottomland
hardwood diversity by converting the current agricultural field to forest and by reintroducing mast-
producing species to an area dominated by silver maple and cottonwood.

Implementation of the recommended plan would increase the quality and quantity of preferred
habitat at this 6,300-acre refuge. The project outputs are consistent with refuge master plan goals
and objectives and support the overall goals and objectives of the Upper Mississippi River System-
Environmental Management Program (UMRS-EMP), the North American Waterfow] Management
Pian, 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.

All Gardner Division project features will be located on federally owned lands managed, through
cooperative agreement, by the USFWS. As a result, first cost funding for enhancement features
will be 100 percent Federal. Project operation and maintenance at an estimated average annual
cost of $3,956 will be accomplished by the USFWS, the Federal project sponsor. The Illinois
Department of Natural Resources is the non-Federal project sponsor.

The District Engineer has reviewed the project outputs and determined that implementation of the
recommended plan is justified and in the Federal interest. Therefore, the Rock Island District
Engineer recommends construction approval at an estimated Federal expense of $2,810,672 for the
Gardner Division HREP. Total Federal cost, including general design and construction
management, is $3,766,072.
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UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
DEFINITE PROJECT REPORT
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-15F)

GARDNER DIVISION HABITAT REHABILITATION AND ENHANCEMENT

POOL 21, MISSISSIPPI RIVER MILES 332.5 THROUGH 340.2
ADAMS COUNTY, ILLINOIS

1. INTRODUCTION

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

b. Resource Problems and Opportunities. Gardner Division is part of the U.S. Fish and
Wildlife Service (USFWS) Mark Twain National Wildlife Refuge. The project area is comprised
of several islands, of which Long, Shandrew, and Flannigan are the largest. The project area also
contains a major backwater lake (Long Island Lake) and several impertant side chutes—Canton,
O’Dell, Smoots, and Shandrew,

Gardner Division is subject to yearly Mississippi River floods and is rapidly losing its valuable
backwater areas and side chutes to siltation and vegetation encroachment. The Gardner Division
also has one of the last high quality stands of bottomland timber in the middle reaches of the Upper
Mississippi River, despite the heavy loss of soft-mast trees during 1993 flooding.

Significant opportunities are available for preserving, enhancing, and improving habitat for
migratory birds, aquatic mammals, fisheries, and endangered species by reducing the inflow of
sedimentation, protecting the bankline from scouring and cutting, and reintroducing mast trees into
the timber stand.

¢. Project Selection. The USFWS nominated the Gardner Division Habitat Rehabilitation
and Enhancement Project (HREP) for inclusion in the Rock Island District’s habitat program. The
Fish and Wildlife Interagency Committee (FWIC) then ranked the project habitat benefits based on
critical habitat needs along the Mississippi and Illinois Rivers. After considering resource needs
and deficiencies pool by pool, the Gardner Division HREP was recommended and supported by the
FWIC and the River Resources Coordinating Team (RRCT) as providing significant aquatic,
wetland, and terrestrial benefits with opportunities for habitat enhancement. Enhanced capability
to manage the project area for migratory birds, fish, and wildlife use only will be achieved by
implementing the proposed project enhancement features.

d. Scope of Study. The 6,300-acre Gardner Division project area is located in Adams
County, Illinois, between River Miles (RM) 332.5 and 340.2 and is about 5 miles north of Quincy,
Illineis, in Pool 21. All project lands are in Federal ownership. Plate 1 provides vicinity and
general location maps for the Gardner Division. Plate 2 shows a site-specific plan.



The scope of this study focuses on proposed project features that would improve aquatic, wetland,
and terrestrial 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 altematives. Hydrographic soundings were
performed in developing sedimentation rates and estimating excavation quantities. Soil borings
were taken to deterrmine 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.

The USFWS and the Illinois Department of Natural Resources (ILDNR) have made wildlife and
resident fish observations within the study area. These observations, along with future studies and
monitoring, will assist in evaluating project performance.

e. Format of Report. The report is organized to follow a general problem-solving format.
The purpose, problems, and project selection process are presented in Section 1. Section 2
establishes the baseline for existing resources. Section 3 provides the objectives of the project.
Sections 4 and 5 propose and evaluate project alternatives. Section 6 describes the recommended
plan and lists general design and construction considerations. Section 7 describes the schedule for
design and construction. Section 8 contains cost estimates for initial construction and annual
operation and maintenance. Section 9 assesses the environmental effects of the recommended plan.
Section 10 details performance evaluation and menitoring plans. Section 11 describes real estate
requirements. Sections 12 and 13 summarize implementation requirements and coordination.
Sections 14 and 15 present the conclusions and recommendations. Section 16 contains a Finding
of No Significant Impact statement. Drawings (plates) have been furnished to provide sufficient
detail to allow review of the existing features and the recommended plan.

f. Authority. The authority for this report is provided by the 1985 Supplemental
Appropriations Act (Public Law 99-88), Section 1103 of the Water Resources Development Act
(WRDA) of 1986 (Public Law 99-662), Section 405 of WRDA 1990 (Public Law 101-640),
Section 107 of WRDA 1992 (Public Law 102-580), and Section 509 of WRDA 1999 (Public Law
106-53). The proposed project would be funded and constructed under these authorizations.



2. ASSESSMENT OF EXISTING RESOURCES

a. Resource History and Description of Existing Features (see plate 1), Historically,
the Gardner Division complex was formed with alluvial deposits made by unregulated river flows.
Canton Chute cut the island from the main shoreline, and numerous smaller side channels between
islands 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 that provided quiet ponds for broods of
ducks to forage, spawning areas for fish, and habitat for frogs and salamanders to escape into or
deposit their eggs. Flooded timber also provided spawning habitat for many species of fish.
Seasonally flooded, mast-bearing trees such as pecan (Carya illoensis) and pin oak (Quercus
palustrus) were very predominant on the island. Seeds such as acoms and pecans provided local
wildlife and 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.

Gardner Division has one of the last high quality stands of bottomland forest in the middle reaches
of the Upper Mississippi River. Despite heavy loss of trees from the 1993 flood, the Division still
contains some significant stands of mature hardwoods. The waters between the island and the
main channel contain numerous wing dams with a silty sand bottom. Most of the side channels
within the complex are filling in with sediments deposited during high water periods. Over time,
these three habitats—bottomland forest, main channel border, and side channel—are 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. Watershed
and floodplain development, together with navigation infrastructure and operations, have altered
floodplain hydrology, increased sedimentation in aquatic habitats, increased degradation of some
terrestrial habitats, reduced the quantity and quality of native vegetation communities, and
jeopardized the sustainability of the large river-floodplain ecosystem. These factors will continue
to influence the physical environment of the Gardner Division in the future.

b. Land Use and Current Area Management Objectives. Figure 2-1 on page 7 shows
the dominant vegetation types in the Gardner Division area. Most lands along the river encompass
typical bottomland forests, wetlands, and aquatic habitats associated with the main river channel.
Landward of the levees, agriculture production dominates the floodplain.

The Gardner Division is currently managed by the USFWS as part of the Mark Twain National
Wildlife Refuge. The primary management objective of the Refuge is to provide resting and
feeding areas for migratory birds. In addition, habitat is provided for wintering bald eagles, nesting
wood ducks, breeding neotropical migrants, and a wide variety of other wildlife species. Public
use activities on the Gardner Division include wildlife observation, fishing, and squirrel, deer, and
turkey hunting. The Corps of Engineers manages the Bear Creek boat ramp and campground
facilities. The Division is open to limited public use all year.

The ILDNR manages blind sites for waterfowl hunting in waters around the project area and in the
nearby Bear Creek Unit. Gardner Division is also known as Gardner Woods Natural Area, a
significant tract of floodplain forest identified by the Iilinois Natural Areas Inventory.



¢. Aquatic Resources. A number of wing dams extend from Gardner Division 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 2 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 include papershell mussel species, tubeflex worms,
may fly 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 exposed trees that have washed
into the area.

Shorelines of most islands within the Gardner Division complex are subject to bank eroston.
Substrates are unstable and primarily comprised of sand, except where existing wing dam
structures tie into the bank facing the main channel.

The availability of overwintering habitat is critical to the survival of many species of fish, such as
largemouth bass and bluegill. 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. Suitable
overwintering habitat provides well-oxygenated water with little or no current velocity, ensures
sufficient depth to prevent ice cover from blocking fish egress, and promotes dissolved oxygen
ingress. These conditions are generally not found in main channel or channel border habitats.
Fishes will seck side channel and backwater habitats in the winter so that they can rest rather than
expend energy on maintaining their position in the main channel. Many of the backwaters and side
channel areas that historically provided this type of habitat have been degraded or lost altogether as
a result of sedimentation or more direct physical alteration of the river and its floodplain.

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. Mature, hard mast-producing species such as oak or pecan
are present on Gardner Division. Soft mast-producing species such as hackberry, sugarberry, and
sycamore have had their numbers severely reduced by mortality resulting from severe flooding in
1993. Young, vigorous stands of mast trees are not common and, as such, 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. Under the authority of Section 1135 of WRDA 1986,
approximately 430 acres of formerly cultivated agricultural fields on the western side of Long
Island were planted in mast trees (acorns and bare root seedlings). However, the small size of
planted stock resulted in limited survival in these locations.

Although Gardner Division 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 wildlife species using these sites
include raccoons, deer, frogs, green herons, and warblers.

One actively cultivated 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, invasive plant species
dominate the site. Little wildlife value is derived at this site during those years.

e. Water Quality. The Illinois Environmental Protection Agency rated the water quality
of the Mississippi River in the Gardner Division project area as “good” in their 1998 305b Report
to Congress. The report stated the primary river contaminants in the project area are nutrients and
sediment resulting from agricultural runoff. No water quality problems were observed during a 4-
year baseline monitoring study performed at a site within O’Dell Chute. The relatively high
velocities measured in O "Dell Chute resulted in sufficient dissolved oxygen concentrations t0
support indigenous aquatic life. A more detailed analysis of baseline water quality monitoring
results can be found in Appendix F.

f. Endangered Species. The following is a list of federally endangered species potentially
found in Adams County, Illinois:

Status Common Name Scientific Name
T Bald Eagle Haliaeetus leucocephalus
E Fat Pocketbook Pearly Musse! Potamilus capax
E Higgins' Eye Pearly Mussel Lampsilis higginsi
E Indiana Bat Myolis sodalis
E Gray Bat Myotis grisescens
T Eastern Prairie Fringed Qrchid Platanathera leucophaea

T = threatened
E = endangered

Bald eagles use the Mississippi River corridor area near Gardner Division as a migratory route, as
well as a nesting area in the past. The Division contains many mature trees that are potential eagle
roosting sites. Although an aerie was made on Shandrew 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 Illinois. In
August 1999, five Indiana bats were mist-netted in the project area on Long Island and were later
tracked using a radio transceiver to a roost tree on the south end of the island. Indiana bats also
were recently encountered during surveys in 1997 conducted for the Cottonwood Island HREP,
which is located in Missouri just downstream of the Gardner Division project arca between

RM 328.5 and 331.0.

Additional species that the State of Illinois has identified as species of concern include the veery
(Catharus fuscescens) and the tiver ofter (Lutra canadensis). Both species have been identified as
potentially occurring in Quincy Bay, located just downstream of the project area at approximate
RM 329.0 to 332.0L.



g. Historic Properties. A report by Anderson et al. documents the recent deposition that
has formed most of the modern island complex.' Deposits of historical or post-settlement alluvium
(PSA) ranging in thickness from 20 inches (50 centimeters) to well over 6.6 feet (2 meters) cover,
or make up, the entire island and mask evidence of all but the most recent mid-20th century
activity.

Anderson ef al. documented no prehistoric cultural features.” Based on geomorphological data,
most of the project area has no potential for containing prehistoric archaeological remains.
Potential impacts from tree planting on a surface of PSA of more than 20 inches (50 centimeters) in
thickness are considered to be negligible in light of the fact that these islands were historically
forested. Today, the cushion of PSA provides site protection far greater than any that was present
prior to the beginning of PSA accumulation in about 1850.

h. Sedimentation. A sedimentation analysis was conducted for Canton, Shandrew and
O’Dell Chutes and is included as Appendix H of this report. The backwater area has filled in
considerably since 1938 when Lock and Dam 21 went into operation, and the process continues, as
demonstrated by the formation of new sandbars at the upper end of O’Dell Chute. The sediment
load entering the area and the trap efficiency were used to estimate net sedimentation. The increase
in river bottom elevation was then calculated by considering total area where deposition is likely
and the compaction rate of the sediment. Sedimentation rates were estimated at 0.21 inch per year,
on average.

i. 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 swrrounding properties. It does not appear that there is a risk of HTRW
contamination within the project area. See Appendix E for a copy of the HTRW Documentation
Report.

! Jeffrey D. Anderson and others, /988 Geomorphological Investigations: Mississippi River Pool 21, lllinois
f"d Missouri with Archaeological and Historical Overviews (1994).
Ibid.
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3. PROJECT OBJECTIVES

a. Problem Identification. Prior to construction of Lock and Dam 211n 1938, Gardner
Division consisted of numerous large and small islands and interconnecting chutes with several
areas of deep aquatic habitat. The entire vicinity of Long Island was forested habitat. After
construction of the lock and dam, former side channels began to fill in, reducing the amount of
deep aquatic habitat available for fisheries and other benefits. Additionally, waves and current
have eroded several islands, thereby reducing the size and diversity of the island land masses.
Three agricultural fields were established on Long Island several decades ago, which fragmented
the island’s forest. Two of these fields, located on the western side of the island, are no longer
used for agricultural purposes and are beginning to revegetate. Additionally, acorns and bare root
seedlings of mast-producing tree species were planted on approximately 430 acres of these fields as
part of the Section 1135 Mast Tree Planting project between 1995 and 1998. Survival of these
plantings has been low due to their vulnerability to flooding and competition from weeds and other
woody vegetation.

(1) Loss of Off-Channel Deep Aquatic Habitat. Few areas of protected off-
channel fisheries habitat exist m the Gardner Division project area, although some can still be
found in parts of O’Deil Chute and Canton Chute. However, since construction of Lock and
Dam 21, both chutes are experiencing sedimentation accumulation that has limited the availability
of protected off-channel fisheries habitat. Access to deep water at the downriver end of O’Dell
Chute is intermittent.

Areas of this nature are ofien referred to as centrarchid habitat due to research emphasis on species
in the centrarchid, or sunfish, family. Species in this family include bluegill, largemouth bass,
smallmouth bass, and white and black crappie. Many other species of fish also utilize protected
off-channel lacustrine habitat either exclusively or for part of their life cycle. Therefore, the project
objectives were developed based on existing knowledge of protected off-channel lacustrine habitat
as it pertains to centrarchids with the assumption that other species also would benefit.

Recent studies by the Iowa Department of Natural Resources have illustrated the importance of
backwater habitats as overwintering areas for centrarchids.>® General characteristics of suitable
overwintering sites include off-channel areas that do not freeze to the bottom and have suitable
dissolved oxygen levels, slightly warmer waters (stratification), and protection from the current.
Areas providing these types of habitat presently are minimal in the Gardner Division project area.
O’Dell Chute provides some of this habitat, but the chute is silting in and there is no reliable access
to deep water.

(2) Decreasing Migratory Bird Wetland and Terrestrial Habitat. Wave and
current actions have eroded the islands. This erosion has resulted in a loss of some mature
vegetation and trees as the island shores have slowly eroded. The loss of these trees and the
reduction in land mass of the islands themselves have resulted in a loss of migratory bird habitat.
Additionally, the erosion and eventual loss of some of the smaller islands will significantly
decrease the diversity of the off-channel aquatic areas.

* Jowa Department of Natural Resources, Study No. 1, An Evaluation of Largemouth Bass Populations in the
Upper Mississippi River (Federal Aid to Fish Restoration Completion Report: Mississippi River
Investigations Project No. F-109-R, 1992).

*R. Gent and others, “Largemouth Bass Response to Habitat and Water Quality Rehabilitation in a
Backwater of the Upper Mississippi River,” North American Journal of Fisheries Management 15(1992);
784-793,



Three locations on Long Island, totaling 687 acres, were cleared of trees and vegetation several
decades ago and used for agricultural purposes. This conversion to agricultural use has fragmented
the forest throughout the island, decreasing its value for wildlife species that depend on large
blocks of undisturbed forest during part of their life cycle. Additionally, the Flood of 1993 was
particularly devastating to mast-producing trees and other hardwood species less tolerant of
prolonged flooding than the willow, cottonwood, and silver maple that dominate the Upper
Mississippi floodplain.

b. General Fish and Wildlife Management Goals. The Gardner Division is part of the
Mark Twain National Wildlife Refuge, one of more that 500 National Wildlife Refuges managed
by the USFWS. The mission of the National Wildlife Refuge System is to preserve a national
network of lands and waters for the conservation of fish, wildlife, and plant resources of the United
States for the benefit of present and future generations. Mark Twain was established specifically
for the protection of migratory birds, although Refuge lands also provide important habitat for
many other species of resident and migratory wildlife. The Refuge is currently developing a
Comprehensive Conservation Plan to guide future management activities. Draft goals of the plan
that relate to the problems described above include:

¢ Conserve and enhance the quality and diversity of wildlife habitat.

e Identify and reduce the impacts of sedimentation and other water quality factors on fish
and wildlife resources.

¢. Project Goals, Objectives, and Potential Enhancement Features. Based on the
identified problems and the fish and wildlife management goals of the cooperating agencies, the
following goals, objectives, and potential enhancement features were considered during
development of the DPR (Table 3-1).



TABLE 3-1.

Project Goals, Objectives, and Potential Enhancement Features

Goals

Objectives

Potential Enhancement Features

Restore and Protect
Wetland and Terrestrial
Habitat

Restore and Protect
Aquatic Habitat

Reduce forest fragmentation
Increase bottomland hardwood diversity
Maintain existing terrestrial habitat

Provide additional still water feeding
areas

Increase habitat for overwintering fish
Increase habitat diversity

Reduce sedimentation in side channels
Establish aquatic vegetation

Reduce island erosion

Establish hardwood trees on existing agricultural fields
Place rock along shoreline and island tips

Construct an emergent rock dike

Bankline revegetation

Consolidate Long Island Lake bottomn material
Perform access dredging to side channels

Create or elevate emergent closure structures to reduce
the flow of sedirmentation in side channels

Lower or notch wing dams to reduce sedimentation
buildup

Dredge side channels

Dredge Long Island Lake

Create rock weirs

Dredge deep holes for fish

Construct passive management ponds and potholes
Estabiish a moist soil management unit

Construct an istand sediment deflection levee

Provide sediment control measures for the Bear Creek
watershed
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d. Criteria for Potential Enhancement Features. Table 3-2 presents general and
specific criteria developed to assess potential enhancement features.

TABLE 3-2. Potential Enhancement Features Development Criteria

item

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
(e.g., sedimentation, stability, water quality}

Design features to facilitate operation and
maintenance

Locate and construct features consistent
with best planning and engineering practices

Construct features which meet one or more
of the project objectives

B. Restore and Protect Aquatic Habitat

Increase depth of side channels through
dredging, dredge deep holes for fish, and
dredge Long isiand Lake

Construct or elevate emergent rock structures/
create rock weirs/notfch or lower wing dams.
Provide sediment control structure for Bear
Creek Watershed.

Create passive management pends, potholes
and/or a moist soil management unit

Consolidate Long Island Lake bottom material
by draining lake to establish stable growing area

Purpose of Criteria

Comply with program authorities

Comply with environmental laws

Provide baseline for project effects

Minimize operation and maintenance
costs. Realize USFWS logistical difficulties
in accessing the site

Provide basis for project evaluation and
alternative selection

Meet project goals and objectives

Ensure fisheries access to the main channel
throughout the year and ensure adequate
dissolved oxygen and depths during winter
months and summer stress periods

Decrease amount of sediment-laden water
entering side and back channels

Provide additional still water feeding areas.

Enhance aquatic vegetation in Long Island Lake

C. Restore and Protect Wetland and Terrestrial Habitat

Armor shoreline and island tips with riprap and
plant bankline vegetation

Construct an island sediment defiection jevee

Establish hardwood trees on existing agricultural
fields

Locate plantings in existing forest management/crop
areas

Locate plantings on high ground
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Maintain existing terrestria! habitat and improve

island stability by reducing shoreline erosion

Maintain existing terrestrial habitat by reducing the

amount of sediment depositing on the island

Increase bottomland hardwood diversity

Reduce forest fragmentation

Maximize tree survival rate



4. POTENTIAL PROJECT FEATURES

This section describes and assesses a preliminary number of potential enhancement features that
will meet the goals described in Section 3. Potential enhancement features were determined based
on their ultimate contribution to the project goals and objectives, engineering considerations, and
local restrictions or constraints. Features that were not considered feasible were not subject to
further evaluation. These features are shown on plate 4, Potential Enhancement Features Not
Evaluated. Section 5 discusses the evaluation of the feasible project alternatives. These features
are shown on plate 5, Potential Enhancement Features Evaluated. For planning purposes, project
life was established as 50 years.

a. Side Channel and Backwater Restoration/Protection. The side channels in the
Gardner Division are experiencing continued sedimentation (see Appendix H for more information
on sedimentation analyses). The proposed enhancement features included constructing closure
structures at the heads of the side channels, notching existing and proposed wing dams, raising a
closure structure, and dredging portions of the channels. The closure structures would divert heavy
sediment loads from the side channels. The lower ends of the side channels would be dredged to
create channels and periodic deep holes. The channels and deep holes would improve fish ingress
and egress to the chutes and would provide critical overwintering habitat. The scope of side

channel dredging was reduced to address the sponsor’s concerns over the project life of dredged
channels.

(1) O’Dell Chute Improvement with Closure at Upper End of 5,000-Foot
Dredge Cut. This option consists of dredging a channel from the downstream entrance of O’Dell
Chute approximately 5,000 feet upstream to connect existing deep water locations, which would
ensure sufficient fish ingress and egress capabilities to Canton Chute during winter conditions.
Dredged material from O’Dell Chute would be placed on Long Island’s eastern agricultural field to
enhance elevation for mast tree plantings. An emergent closure structure would be constructed at
the upstream end of the dredge cut to decrease sediment transfer into the chute.

(2) O’Dell Chute Improvement with Closure at Head of Chute. This option
consists of dredging the 5,000-foot channel and placing material on the Long Island agricultural
field as described in paragraph (1) above, and constructing the emergent closure structure at the
head of O’Dell Chute.

(3) O’Dell Chute Improvement with Closure at Upper End of 8,400-Foot
Dredge Cut. This option consists of dredging a channel from the downstream entrance of O’Dell
Chute approximately 8,400 feet upstream with placement of material on Long Island as described
in paragraph (1) above, and constructing the emergent closure structure at the upstream end of the
8,400-foot dredge cut.

(4) Willow Island Deep Water Enhancement. This feature would enhance the
deep water habitat in the vicinity of Willow Island, extending to the downriver end of Deadman’s
Island. The closing dam between Willow Island and Long Island would be raised to ensure
overwintering protection for aquatic species. Additionally, a downstream wing dam in the vicinity
of Hogback and Deadman’s Islands would be lowered to allow sediment to move out of the
backwater area. This feature was eliminated as a project feature since the project sponsor was
independently pursuing these actions through the Rock Island District’s Operations Division.

(5) Shandrew Istand Enhancements, Dredging in Shandrew Island Chute was
eliminated, except for the small amount needed to construct the closure structure at the head of
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O’Dell Chute. The chute is significantly silted in, resulting in very shallow depths. Placing a
closure structure at the head of the island alone would not improve the chute’s habitat. Dredging
the chute would have been cost prohibitive due to the shallow depths. Therefore, this option was
eliminated from further consideration.

(6) Long Island Lake Dredging. Hydraulic dredging of upper Long Island Lake
(approximate RM 335.0 to 336.5) was analyzed for creating a deeper water area for use by
overwintering fish. The dredged material would be placed on Long Island’s eastern agricultural
field and/or incorporated into the O’Dell Chute closure structure. Planting of tubers also was
considered, as there is currently a lack of aquatic vegetation in the Mississippi River’s lower pools.
Dredging to restore access to Long Island Lake also was discussed. This option was eliminated
due to concemns about wildlife disturbance resulting from increased access to the lake.

Many public comments received regarding the March 2000 version of this DPR expressed concem
with sedimentation at the Lower end of Long Island Lake. In order to minimize delays with the
features already analyzed in this DPR, this feature’s feasibility will be considered as part of a
potential future habitat enhancement project.

Other improvements identified during the public comment period included the removal of ditch
plugs from the upper end of Long Island. Natural channels were blocked years ago to facilitate
access to agricultural fields. The feasibility of this feature, specifically regarding increased flows
and the potential of these increased flows to improve habitat quality and reduce sedimentation in
the lake, will be considered as part of a potential future habitat enhancement project.

(7) Corner Slough Dredging. Corner Slough connects Canton Chute and Indian
Graves Lake near the upper end of Shandrew Island. The slough is shallow and currently does not
provide year-round fish access to the lake. Dredging the lower portion of the slough was proposed
to improve fish access to Indian Graves Lake. This was eliminated due to excessive maintenance,
and after evaluations of channel depths, 1t was determined that there was less habitat to protect than
was originally projected.

(8) Rock Weirs. At the upstream end of the dredged channels, "\ /* shaped rock
weirs were proposed to direct flows into the channels to reduce sedimentation. This feature was
eliminated since hydraulic analysis deterrined that they would not create enough flow to self-
maintain the dredged channels.

(9) Passive Management Ponds. Construction of passive management ponds
was considered to promote invertebrate production as a food source for birds and to provide brood
habitat for ducks. The passive management ponds would be created by placing short dikes
between ridges of higher elevation to temporarily retain water following higher river stages or
heavy rainfall. The USFWS* Mark Twain National Refuge has constructed similar ponding areas
at their Gregory Landing Management Unit. This feature was eliminated since gaining access to
these remote sites with the equipment necessary to construct the berms would result in negative
impacts that would not be offset by the potential benefits of this feature. Additionally, it was
determined that sufficient amounts of still water feeding and brooding habitat existed within the
Gardner Division.

(10) Potholes. This option consists of creating numerous potholes to provide

secluded open water for waterfow! use. This feature was eliminated since Long Island Lake and
other existing water bodies already provide significant areas of similar habitat. Pothole
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construction also would have resulted in fragmentation of the largest existing block of forest in this
portion of the river. This would have been contrary to the project goals and cbjectives.

(11) Moist Soil Management Units (MSMU). This option consists of
constructing a large managed marsh complex (moist soil management unit) in the eastern
agricultural field. This complex was considered as a method of disposing of materials from Long
Island Lake dredging or other dredging features. Berms for the moist soil management unit would
have been constructed with the dredged material. A water control structure would have been
constructed to manage water levels within the unit. This feature was eliminated because past
attempts at establishing MSMUs in this area were unsuccessful due to seepage problems.
Remoteness of the project also would hamper operation by site managers.

(12) Sediment Deflection Levee. Constructing a sediment deflection levee on
Long Island was considered to reduce the sediment load entering Long Island’s backwaters from
the main channel. This option would be constructed on the upper agricultural field on the west side
of Long Island. The deflection levee would require an area at least 100 feet wide. Material to
construct the deflection levee would come from channel maintenance dredging at the nearby
La Grange dredge cut or from dredging adjacent to the island. Dredging between La Grange Island
and Long Island also was considered as a source of material; however, dredging in this area was
dropped after hydraulic soundings indicated depths of 7 to 16 feet. The deflection levee would be
capped with fines to encourage revegetation. This feature was eliminated because of possible
flood-related erosion of the berm materials and movement of these materials into interior forested
areas and sloughs, There also were concerns related to the uncertain timing of construction.
Construction of this feature would depend upon the need for channel maintenance dredging at
adjacent chronic dredge cuts. It was uncertain when the feature would be constructed and whether
it could be constructed using material from a single dredging event. Finally, the field where the
deflection levee would be constructed was planted with mast-producing trees under the
Section 1135 Mast Tree Planting Project.

(13) Sediment Control Measures for the Bear Creek Watershed. Sediment
control measures were considered in order to enhance aquatic habitat by reducing sediment in side
channels, thus increasing overwintering fish habitat and habitat diversity. This option included
upland sediment control measures for the Bear Creek watershed. Bear Creek enters Canton Chute
on the Illinois bank across from the upper end of Long Island. Initially, there was a concern that
materials from Bear Creek were a major contributor to sedimentation in Canton Chute and the
other side channels. Hydrologic evaluations and coordination with the National Resources
Conservation Service determined that Bear Creek was not a major contributor of sediment in the
side channels due to the differences in the types of material being deposited in the side channels
and the terrain through which Bear Creek passes. In fact, approximately 90 percent of the sediment
found in the Gardner Division side channels was from the Mississippi River. Sediment control
measures for Bear Creek were eliminated from further consideration because of private land
purchase requirements, the cost involved with setting back tieback levees, and Bear Creek not
being considered a major contributor to side channel sedimentation.

b. Potential Features for Shoreline Protection. This feature would protect the existing
terrestrial habitat. Terrestrial habitat has been gradually reduced due to the erosion of island heads
and banklines. As the islands erode, shoreline is lost, as well as vegetation that includes mature
trees. The erosion of smaller islands is resulting in a decrease of habitat diversity in the project
area. Armoring of the shoreline is proposed to stabilize the islands and reduce tree fall. The
continued loss of terrestrial habitat and large trees is a concern, particularly since the trees have
historically been used by the federally protected bald eagle. Large islands include Long Island,
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La Grange Island, and Shandrew Island. Small islands include the islands designated as “A, B, C,
D, E, and Small Island” on plate 5.

(1) Place Rock along Head Ends and Shorelines of Small Islands Only. This
option consists of placing stone on the head ends and along some shorelines of the smaller islands
identified by the USFWS as vulnerable to erosion. Most of the small islands identified for
protection are located off the main channel or within side channels. Because of their size, these
islands are particularly vulnerable and may disappear altogether if current rates of erosion continue.
Their locations within side channels also contribute to the complexity of aquatic habitats within the
Refuge.

(2) Place Rock on Head Ends and Shorelines of Large Islands. This option
consists of placing stone along the shorelines and head ends of the larger islands (Long Island,
La Grange, and Shandrew) to reduce erosion. Although the larger islands are unlikely to be
completely lost as a result of erosion, a substantial amount of bottomland forest habitat could be
lost in the project area if they remain unprotected. Some of the identified eroded areas are
potentially adversely affecting the navigation channel. The Rock Island District’s Operations
Division will evaluate these areas.

(3) Place Rock on the Head Ends and Shorelines of Large and Small Islands.
This option combines the features described in paragraphs b(1) and b(2).

(4) Construct an Emergent Rock Dike. Constructing an emergent dike from the
head of Long Island to a small island downstream was considered to protect the island tip while
creating aquatic habitat. This feature was eliminated due to excessive cost when compared with
the anticipated benefits to the aquatic habitat. Associated dredging behind the rock dike also was
eliminated.

c. Potential Features for Reforestation. This feature would improve migratory bird
wetland and terrestrial habitat by restoring bottomland hardwood forest on portions of Gardner
Division that historically have been altered by row crop cultivation. Reforestation would involve
conversion of crop fields by natural succession and by planting mast-producing trees at selected
locations. The objective of tree planting would be to improve the quality and quantity of forest
habitat in the project area by re-introducing a component of mast-producing species to a forest
community currently dominated by silver maple and cottonwood. Mast tree plantings would
restore some of the historic diversity of the bottomland forest community and reduce forest
fragmentation. Once matured, mast trees would provide foed resources for multiple migratory and
resident species and increase gverall habitat diversity. Mast tree species to be planted would
include pin oak, bur oak, swamp white oak, northern pecan, and sycamore.

(1) Plant Mast-Producing Trees on Eastern Long Island Agricultural Field at
Higher Elevations. This option consists of planting mast trees on the eastern Long Island
agricultural field’s higher elevations. This would result in approximately 67 acres of the 184-acre
agricultural field being planted. The remainder of the field would be allowed to naturally
revegetate. Species like silver maple and cottonwood would eventually populate the unplanted
portion of the site,

(2) Plant Mast-Producing Trees on Entire Eastern Long Island Agricultural

Field. This option consists of planting mast trees over the entire 184-acre agricultural field,
regardless of elevation.
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(3) Plant Mast-Producing Trees on All Historic Long Island Agricultural
Fields. This option consists of planting mast trees over the 503 acres of historically cultivated
agricultural fields on the western side of Long Island, in addition to the 184-acte eastern field
mentioned above, for a total of 687 acres planted. This option was evaluated for potential habitat
benefits, but it was eliminated from the incremental analysis because the western fields are no
longer cultivated and are currently in the early successional phase of revegetation to a cottonwood-
silver maple bottomland hardwood forest community.

(4) Plant Mast-Producing Trees on Agricultural Fields at the Bear Creek
Unit. This feature was eliminated because the small fields (~128 acres) targeted for plantings have
been heavily revegetated with ash, maple, cottonwood, and willow trees.

d. Long Island Lake Drawdown (Consolidate Lake Bottoms). This feature was
considered in order to consolidate the material at the bottom of Long Island Lake. By
consolidating the lake bottoms, it was anticipated that submergent vegetation would develop and
have a chance at survival when the lake was reflooded.

(1) Drain All of Long Island Lake, This option would consist of draining all of
Long Island Lake. A barge with portable pumps would be located at the downriver end of Long
Island. Closure dams would be constructed at the downstream end where the lake connects to the
river. A review of one-foot contour maps determined that the lake, especially the lower portion,
had several areas of connectivity to the Mississippi River. Additionally, there were several
outshoots of the lake throughout the southern portion of Long Island, making it difficult to
determine the number and location of berms or levees to make the lake independent from the river.
Due to high costs of creating a bermed lake throughout the approximate 5-mile-long lake, this
option was eliminated.

(2) Drain Upper Long Island Lake. Since the entire lake could not be drained,
portions of the lake were identified that were generally connected and cohesive, Upper Long
Island Lake, between RM 334.5 and 337, was such an area. To drain this portion of the lake, a
closure structure would have to be constructed between the upper and lower portions (at
approximately RM 334.5). Additionally, some earthen berms may need to be created along the
lake at lower elevations to ensure that only the lake area would be drained, and to ensure that
additional pumping of tributaries directly connected to the Mississippi. River would not occur. A
road to the closure structure would have to be created from the eastern barge landing, across the
eastern agricultural field, to the proposed closure structure. Finally, a pumping station, whether
temporary or permanent, would have to be created in the area of the closure structure and operated
for sufficient time to drain the lake and to maintain the lake drained for a period sufficient to
consolidate the lake bottoms. The pumping station likely would be operated on diesel fuel since
there is no electricity on the island. After a general plan was evaluated, geotechnical boring results
from the center of the island were reviewed (see plates 10 and 11). The material at the bottom of
the lake primarily consisted of a fat gray clay. Since this material is already significantly
consolidated, drying the material by draining the lake would not make it more accessible for
additional plant growth. Through conversations with the USFWS and with District biologists, it
was determined that draining the lake would not have the anticipated results, and this feature was
eliminated. Additionally, due to the remote project location, the USFWS could not easily support
the operation requirements for maintaining a managed water control structure to raise and lower the
lake.
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5. EVALUATION OF FEASIBLE PROJECT FEATURES AND FORMULATION OF
ALTERNATIVES

This section describes the features that met the goals and objectives of this project. Each feature
was evaluated to determine its potential for environmental restoration and enhancement. Costs also
were derived for all feasible project features.

a. Environmental Output Evaluation. A habitat analysis was completed for the Gardner
Division project, with the goal of enhancing terrestrial, wetland, and aquatic habitat. This analysis
employed a multi-agency team approach with representatives from the Corps of Engineers, the
USFWS, and the ILDNR.

Analysis of existing study area conditions, future conditions without the project, and impacts of
several proposed features and alternatives was completed using the Wildlife Habitat Appraisal
Guide (WHAG) procedures developed by the Missouri Department of Conservation and the USDA
Natural Resources Conservation Service. The WHAG is a numerical habitat appraisal
methodology based on USFWS Habitat Evaluation Procedures (HEP) (1980).

The WHAG procedures evaluate the quality and quantity of particular habitats for animal species
selected by the WHAG team members. The qualitative component of the analysis is known as the
Habitat Suitability Index (HSI) and is rated on a 0.1 to 1.0 scale. The quantitative component of
the WHAG analysis is the measure of acres of habitat that are available for the selected evaluation
species. From the qualitative and quantitative determinations, the standard unit of measure, the
Habitat Unit (HU), is calculated using the formula (HSI x Acres = HUs).

Changes in the quality and/or quantity of HUs will occur as a habitat matures naturally or is
influenced by development. These changes influence the cumulative HU derived over the life of
the project. Cumulative HUs are annualized and averaged. This determines what is kmown as the
Average Annual Habitat Units (AAHUs). AAHUs are used as an output measurement to compare
all the features and project as a whole. For a more detailed description of the habitat analysis, refer
to Appendix D of this report.

b. Feasible Project Features. Plate 5, Potential Enhancement Features Evaluated, shows
the locations of all feasible project features described below.

(A) Side Channel Restoration/Protection.

(1) No Action ( A0 ). No action would resuit in no additional management
efforts. No AAHU gain or loss would be realized than what may occur naturally. If no action
would take place, it is anticipated that existing deep waters would become silted in and
overwintering protection for fish would be lost.

(2) O’Dell Chute Improvement with Closure at Upper End of 5,000-Foot
Dredge Cut ( Al). This option consists of dredging a channel from the downstream entrance of
O’Dell Chute approximately 5,000 feet upstream to connect existing deep water locations, which
would ensure sufficient fish ingress and egress capabilities to Canton Chute during winter
conditions. Dredged material from O’Dell Chute would be placed on Long Island’s eastern
agricultural field to enhance elevation for mast tree plantings. An emergent closure structure
would be constructed at the upstream end of the dredge cut to decrease sediment transfer into the
chute.
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(3) O’Dell Chute Improvement with Closure at Head of Chute ( A2 ). This
option is the same as the previous option, except that the emergent closure structure would be
constructed at the upriver end of O’Dell Chute.

(4) O’Dell Chute Improvement with Closure at Upper End of 8,400-Foot
Dredge Cut ( A3 ). This option consists of dredging a channel from the downstream entrance of
Q’Dell Chute approximately 8,400 feet upstream with placement of material on Long Island as
described in paragraph (2) above, and construction of the emergent closure structure at the
upstream end of the 8,400-foot dredge cut.

(B) Shoreline Protection. The USFWS identified several significant erosion areas in the
project area. Some of these areas are potentially adversely affecting the navigation channel. In the
spirit of cooperation, the Rock Island District’s Operations Division (OD) has offered to repair
those erosion areas that impact the navigation channel (see Executive Summary, Figure ES-1). For
purposes of this report, the areas that OD will repair were included in the environmental analysis,
but excluded from the project cost estimate. This eliminates the need for separate documentation
to achieve environmental clearance and saves the EMP approximately $1.5 million that can be used
for other restoration efforts. This section discusses these areas.

(1) No Action ( B0 ). No action would result in no additional management
efforts. No AAHU gain or loss would be realized other than what may occur naturally. If no
action would take place, it is expected that significant erosion of the islands would occur, and
additional aquatic habitat provided through rock veids would not be made available.

(2) Shoreline Protection for Small Islands Only ( B1 ). This option consists of
placing stone on the head ends and along shorelines of the smaller islands identified as vulnerable
to erosion by the USFWS (Islands A-E and Small Island). Most of the small islands identified for
protection are located off the main channel or within side channels. Because of their size, these
islands are in danger of disappearing altogether if current rates of erosion continue. Their locations
within side channels contribute to the complexity of aquatic habitats within the Refuge.

(3) Shoreline Protection for Large Islands Only ( B2 ). This option consists of
placing stone on the head ends and selected shorelines of the three larger islands (I.ong, Shandrew,
and La Grange). Although the large islands are not expected to completely erode, they could
degrade to a point that a substantial amount of bottomland forest habitat would be lost.

(4) Shoreline Protection for Large and Small Islands ( B3 ), This option
consists of protecting the head ends and selected shorelines of the three larger islands (Long,
Shandrew, and La Grange) as well as the smaller islands (Islands A-E and Small Island).

(C) Reforestation (Mast Tree Planting).

(1) No Action ( C0 ). No action would result in no additional management
efforts. No AAHU gain or loss would be realized other than what may occur naturally. If no
action takes place, it is anticipated that the habitat would not regenerate mast-bearing trees on its
own. Species like silver maple and cottonwood would eventually dominate these areas.

(2) Plant Mast-Producing Trees on the Eastern Long Island Agricultural
Field’s Dredged Material Placement Site (Higher Elevations) ( C1 ). This option consists of
planting mast trees on the eastern Long Island agricultural field at higher elevations. Naturally
higher portions of the field would be further augmented by placing material dredged from O’Dell
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Chute. This would result in approximately 67 acres of the 184-acre agricultural field being planted
The remainder of the field would be allowed to naturally vegetate to a bottomland forest cover.

(3) Plant Mast-Producing Trees on the Eastern Long Island Agricultural
Field ( C2 ). This option consists of planting mast trees over the entire 1 84-acre eastern
agricultural field, regardless of elevation.

c. Cost Estimates for Habitat Improvement Measures. Table 5-1 summarizes the

outputs and costs associated with each management measure. A breakdown of costs is outlined in
Section 8 - Cost Estimates.

TABLE 5-1. Environmental Qutput and Costs of Each Feature

Annualized

Feature Symbol Qutput* Cost™™ Cost*™*

Side Channel Restoration/Protection

No Action AQ 0 0 0

Closure structure at head of 5,000-foot dredge cut in

O'Dell Chute (23 acres aquatic, 30% of area >6' depth) Al 42.0 1064 7
Closure structure at head of Q'Dell Chute with 5,000-foot

dredge cut at lower end (45 acres aquatic. 16% of area A2 61.4 1315 93
>8'depth)

Closure structure at head of 8,400-foot dredge cut A3 60.0 1954 89

in O'Dell Chute (39 acres aquatic, 28% of area »6')

Shoreline Protection

No Action BO 0 0 1]

Protect Smaller Istands Only (Smal! Istand and islands A,

B, C, D, and E) (41 acres terrestrial, 36 acres aquatic) B1 62.2 542 39
Protect Larger Islands Only (Long, Shandrew, and
La Grange Islands) (86 acres terrestrial, 48 acres B2 152.5 759 54
aquatic)
Protect All Identified Istands (Large Islands plus Small, A,
B, C, D, and E Islands) (127 acres terrestrial, 85 acres B3 206.8 1262 90
aquatic)
Reforestation

No Action Co o] ¢ 0
Plant mast-producing trees an the eastern ag field's

dredged material placement site only (67 acres) 1 358.3 234 v
Plant mast-preducing trees on entire eastern ag field c2 166.0 647 46

(184 acres)

*  Qutputs are calculated as Average Annual Habitat' Units (AAHUS).

™ All costs in $1,000s. Represents initial construction costs only. .
* * * Annualized ©Ost is initial construction cost based on a 50-year project life, 6-7/8% interest rate

d. Incremental Analysis of Alternatives. Cost-effectiveness analysis has been used to
assist the decision-making process to determine what project features should be built based on
habitat benefits (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.
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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 3-1and 3-2) of the sponsor are very
important in deciding on the preferred alternative.

Environmental outputs were calculated as average annual habitat units (AAHUSs). The annualized
costs were calculated by applying a 6-7/8% interest rate to the construction costs over the 50-year
life of the project. All costs are shown in thousands of dollars (3 1,000s). The incremental analysis
for each feature was accomplished using the methodology described in Robinson ef al.’ Further
information on the analysis can be found in Appendix D of this report. This project was evaluated
using guidance prepared by the Corps of Engineers Institute for Water Resources.

For the side channel restoration/protection, the outputs, costs, and average cost per AAHU are
presented in Table 5-2. The incremental analysis for side channel restoration and protection
evaluated Alternatives A0, A 1, A2, and A3. In the early stages of project planning, only A0 and
A2 were identified and evaluated for the incremental analysis. Following sponsor review of the
feature design, the interagency team identified two additional alternatives for this feature (Al and
A3). Both of the new alternatives involved the same components as A2; however, neither Al nor

A3 required access dredging in Shandrew Chute, which had minimal environmental benefits.
Table 5-2 presents the results of the incremental analysis for AQ, Al, A2, and A3.

* Ridgley Robinson and others, Evaluation of Environmental Investments Procedures Manual - Interim:
Cost Effectiveness and Incremental Cost Analysis, Report No. 95-R-1 (U.S. Army Corps of Engineers, Water
Resources Support Center, Institute for Water Resources, Alexandria, Virginia, 1995).
6 .
Ibid.
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TABLE 5-2. Side Channel Restoration and Protection:
Alternative Features with Incremental Cost Per Unit

Feature Annual Output Avg. Inc. Inc. In¢c.
Alternative Symbol Cost AAHUs Cost Cost Output $/AAKU
No Action AD 0 0 0 0 0 0
Dredge 5,000 Al 76 42.0 1.810 69 420 1.810
with closure at

head of cut

Dredge 8,400 A3 89 60.0 1.483 13 18.0 0.722
with closure at

head of cut

Dredge 5,000 AZ a3 614 1.515 4 1.4 2.857
with closure at

head of chute

The incremental analysis for shoreline protection evaluated Alternatives B0, B1, and B3. The
increments were determined based on overall island acreage. The initial analysis determined
protecting the large islands (B2} to be the cost-effective alternative. The interagency team, relying
on their background and experience in environmental restoration, determined that protecting the
small islands in order to preserve the diversity of the side channel habitat was crucial to ensure that
more project goals and objectives were maintained. Therefore, only Alternatives B0, B 1, and B3
were evaluated. Table 5-3 shows the results.

TABLE 5-3. Shoreline Protection:
Alternative Features with Incremental Cost Per Unit

Feature Annuat Output Avg. Inc. Inc. Inc.
Alternative Symbol Cost AAHUs Cost Cost Qutput $/AAHU
No Action BO 0 0 0 0 0 0
Protect small B1 39 62.2 0.627 36 62.2 0.627
islands only

Protect small and B3 90 206.8 0.435 51 144.6 0.353
large islands

The incremental analysis for reforestation evaluated Altematives C0, C 1, and C2. The increments
included no action (C0), planting the higher elevations of the agricuitural field, raised with material
dredged from O’Dell Chute (C 1), and planting the entire agricultural field (C2). Table 5-4 shows
the results of this analysis.
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TABLE 5-4. Reforestation:
Alternative Features with Incremental Cost Per Unit

Annualized Average Incremental Incremental Incremental
Feature Cost Output Cost Cost Output Cost per Unit
Alternative Symbol  {$1000s) (AAHUS) ($/AAHL) {$1000s) {AAHUs) {$/AAHU)
No Action Co 0 0 0 0 0 0
Plant placement site C1 17 358.3 0.047 17 358.3 0.047
(67 ac) on eastem
ag field
Plant eastern ag field C2 46 366.0 0.126 29 7.7 3.766
{184 ac)

e. Summary. The results of the incremental analyses shown in this section were
considered with other factors, including site topography, management objectives of the resource
agencies, critical needs of the region, and ecosystem needs of the Upper Mississippi River System.

The results of the incremental analysis for side channel restoration and protection showed that
Alternative A3 exhibited the lowest incremental cost per unit. For shoreline protection, the
incremental analysis showed that Alternative B3 had the lowest incremental cost per unit. For
reforestation, Alternative C 1 had the lowest incremental cost per unit. Each of these altematives
was consistent with agency goals.

Comments received during public review of the draft DPR caused the interagency team to
reevaluate the alternatives for side channel restoration and protection. Specifically, input from
local residents concemed over the potential loss of aquatic habitat in O’Dell Chute upstream of the
proposed closure structure in the A3 alternative design prompted a recalculation of the habitat
analysis to account for this loss in the quantification of net benefits. After recalculation of habitat
benefits and consideration of public and agency comments, the Corps and the interagency team
instead selected the A2 alternative (closure at the head of O’Dell Chute and dredging 5,000 feet at
the lower end of the chute) as part of the recommended plan. Additional information on the results
of the habitat analysis is included in Appendix D.

In cooperation with the USFWS and ILDNR, the Corps has planned and designed a project that
serves the needs of the resources and the resource managers, while being cost conscious. The
preferred alternative has an overall output of 626.5 AAHU:s for a total construction cost of
approximately $2,810,672. These figures are summarized in Table 5-5,
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TABLE 5-5. Recommended Plan:
Environmental Qutput and Costs of Each Feature

Annual Annualized Cost

Feature Cutput Cost per Unit AAHU
Alternative Symbol (AAHUs) ($1000s) ($1000s)
Closure structure at head of A2 61.4 1315 93
O’Dell Chute with 5,000 dredge
cut at lower end
Protect small and large islands B3 206.8 1262 90
Plant placement site (67 ac) 1 358.3 234 17
on eastemn ag field

TOTAL 626.5 2811 200
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6. RECOMMENDED PLAN: DESCRIPTION WITH DESIGN, CONSTRUCTION,
OPERATION, AND MAINTENANCE CONSIDERATIONS

a, General Description. The preferred alternatives for the project are: Side Channel
Restoration and Protection (includes O’Dell Chute Dredging, Closure Structure, and Dredged
Material Placement Site); Shoreline Protection; and Reforestation. Plate 2 shows the recommended
plan.

b. Recommended Plan.

(1) Side Channel Restoration and Protection: O’Dell Chute Dredging. The
recommended plan involves dredging the downstream end of O’Dell Chute for approximately
5,000 linear feet in an upstream direction. The width of the dredge cut would be 50 feet, with
proposed vertical sides. A dredge cut depth of 7.5 feet (elevation 462.5) is required to ensure a 6-
foot depth below flat pool at the end of the project life (50 years) to maintain fisheries benefits.
Dredging depth was based on water clearance, as shown in Table 6-1.

TABLE 6-1. Basis of Channel Dredging/Excavation

Elevation {feet NGVD 1912) Description
470.0 Pool 21 flat pool
0.0 Present low-flow winter regulation
-6.0 Maintained water depth
1.5 50 years of sediment
462.5 Minimum dredaging denth

! A depth of 6 to 8 feet is typical of existing side channels.
2 Further in formation on sedimentation rates is discussed in Appendix H - Sedimentation.

The shallow depths and narrow widths of O’Dell Chute limit hydraulic dredging equipment to
mudcat-type (8-inch-diameter pipeline) dredges. Mudcat dredge and mechanical dredge
production rates are similar, both averaging about 100 cubic yards/hour. However, the shoreline of
this chute is heavily vegetated with mature trees. Using mechanical dredging equipment in a
narrow chute could necessitate the removal of a significant portion of these trees. To reduce the
impact to the mature vegetation along the shoreline, hydraulic dredging would be used.

To decrease dredging costs, the shaping of the channel sides to a specified slope would not be
required. It is presumed that the sides of the dredged area would slump to their natural angle of
repose as the material is being dredged. Based on borings at the project site, the material is a sandy
material. The natural angle of repose is expected to be a 2:1 (Horizontal: Vertical) slope. When the
contractor cuts a bottom width of 50 feet, the slopes will naturally fall to a 2:1 slope as described in
Appendix G. Plate 8 shows the minimum amount of material that the contractor will be required to
dredge. The appearance of the dredge cut immediately following the contractor’s activities will
exhibit dredge cut sides with approximately 2:1 slopes and a 50-foot bottom width. Plates 9a and
9b exhibit typical channel dredging profiles.
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The volume of sandy material that would be removed is approximately 51,400 cubic yards, which
includes the excess dredging necessary to maintain project dimensions. The material would be
placed (using booster pumps as appropriate) on the eastern agricultural field of Long Island that
runs adjacent to this chute (see paragraph b.(5)). In order to ensure that this dredged deep habitat
remains, a closure structure would be constructed in O "Dell Chute to reduce the infiltration of
materials downstream.

(2) Side Channel Restoration and Protection: O’Dell Chute Closure
Structure. For the purposes of this report, the slough located between Shandrew and Long Islands
is referred to as Shandrew Chute. The slough located between Flannigan and Long Islands is
referred to as O *Dell Chute. A closure structure would be constructed at the upstream end of
O’Dell Chute which would be emergent approximately 90 percent of the year and would be
submergent the rest of the time. Dredging activities would have to be performed prior to
constructing the closure structure to ensure access to this location, Construction access would be
obtained by dredging upstream of the closure structure, between Flannigan and Shandrew Islands
out towards Canton Chute. Approximately 31,600 cubic yards of dredged material would be
removed and placed (using booster pumps as appropriate) on Long Island’s eastern agricultural
field (see paragraph b.(5)).

The main bedload in O’Dell Chute is sand, which moves downstream in waves. In order to stop
the sand from migrating downstream, the structure would have t0 be emergent during most river
stages. The interagency team determined that significant sediment transfer into O’Dell Chute
should be prevented approximately 90 percent of the time. The resulting elevation for the top of
the closure structure was determined to be 474 feet, or 4 feet above flat pool.

The maximum chute width is about 300 feet, with an average width closer to 150 feet. The closure
structure would run the entire width of the channel at the proposed location. The structure would
be keyed into the current chute floor to ensure that the rock remains in place during high water
conditions. The structure’s side slopes would be 2:1 (Horizontal: Vertical). The top of the structure
would be approximately 5 feet in depth due to using 400-pound stone. Approximately 4,400 tons
of rock would be required for construction. Plate 7 exhibits a typical (and maximum size) rock
closure structure, and Appendices F and' G provide the analysis for the closure structure’s proposed
design.

Serious consideration was given to the effects on dissolved oxygen levels downstream of this
structure. Deepening the chute would allow for a greater volume of oxygen to diffuse into the
dredged channel, which would sustain aquatic species during ice-covered periods. Seepage
through the closure structure also would allow oxygenated water to flow into the chute. Over time,
the voids in the closure structure will fill with sediment and eventually there will be little, if any,
seepage through the structure. Routine monitoring of dissolved oxygen levels would be required to
ensure that aquatic species are not impacted negatively. If a decrease in dissolved oxygen is noted,
the closure structure would be notched to allow additional oxygen passage.

Locating the closure structure at the upper end of O’Dell Chute will not appreciably increase the
sediment deposition in Canton Chute. If all the sediment deposited in O’Dell Chute in a given year
was deposited in Canton Chute, it would add an average of 0.01 of an inch a year. This is unlikely
to happen as even with the closure structure, the flows down Shandrew Chute will still spread out
between Shandrew and Flannigan Island and deposit any suspended sand before this sand would
enter Canton Chute. The most likely result will be that some fraction of the sand now deposited in
O’Deli Chute will end up in Canton Chute.
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There were some discussions about the possibility of increased flows between Shandrew and
Flannigan Islands potentially scouring the area. While the flows at the lower end of Shandrew
Chute will be higher than they are now (until the closure structure is overtopped), they will not be
higher than the flows at the upper reaches of Shandrew Chute. Because no scouring has occurred
at this location, it is unlikely to occur at the lower end after the closure structure is constructed.

(3) Side Channel Restoration and Protection: Dredged Material Placement.

Material dredged from O’Dell Chute and from the closure structure’s access channel would be
placed at the designated dredged material placement site. This site is located on the 184-acre
eastern agricultural field, as shown on plate 2. Field elevations are shown on plate 19. The highest
elevations of this agricultural field were targeted as potential planting sites in order to improve tree
survivability during this project’s reforestation efforts. The dredged material would be placed
within this targeted area to further increase ground elevations and, therefore, tree survivability. Up
to 8 inches of the sandy dredged material, when incorporated with the present agricultural soil, will
support mast tree growth. To ensure that this depth is not exceeded, the dredged matenial would be
spread over a 60- to 80-acre site. Reforestation is further discussed in paragraph b.(5) below.

A berm would enclose the placement site on three sides to ensure that the material settles before
draining towards Long Isiand Lake. Since the dredged material consists of fine to medjum sand
and is expected to settle quickly, a column settling analysis would not be required. The berm
would be constructed before placing material by moving about 3,200 cubic yards of soil at the
agricultural field. Due to the naturally high elevations between the placement site and O’Dell
Chute, a berm would not be required in this location. The berms would maintain a natural
appearance and would be approximately 2 feet high with no greater than a 2:1 (Horizontal:Vertical)
slope. Plate 8 exhibits a typical berm cross section.

(4) Shoreline Protection. This feature consists of placing rock along island
shorelines. This rock is anticipated to preserve existing terrestrial habitat as well as provide
additional benefits for fisheries purposes. The USFWS identified 3,200 linear feet of shoreline
within the Gardner Division project area that needs rock protection. The majority of the areas that
require protection typically have nearly vertical slopes 12 feet in length. In order to access the
identified erosion areas, special considerations may be necessary for contractors to transport rock
to this area. The erosion areas are all on islands, with no vehicle access, and access may be
difficult during low river conditions.

Since the current slopes are already significantly degraded, the cost of rock protection alone was
prohibitive. The recommendations in the geotechnical and hydraulic appendices were based on
providing rock protection without grading the shoreline. After performing the preliminary cost
estimates, the HREP team determined that it would be more cost effective to grade the slopes to a
2:1 (Horizontal: Vertical) slope before rock placement. This type of gradation protection was
evaluated by geotechnical, hydraulic, and environmental engineering personnel and was
determined to provide adequate shoreline protection. Grading the slopes would require some
vegetation removal along the shoreline as well as some debris removal within the channels
themselves, To obtain a 2:1 slope, approximately 7,500 cubic yards of material would be
excavated from the upper portion of the shoreline slope and placed at the foot of the shoreline
slope.

After the slope is graded, bedding stone and 400-pound rock would be placed on the shoreline.
One foot of bedding stone would be required, with Illinois Gradation CA6 (or equivalent) being the
preferred type of rock. Two feet of riprap would be required, with the preferred protection coming
from Illinois Gradation No. 5 erosion protection stone (or equivalent). Erosion protection

26



requirements are discussed in Appendix G - Geotechnical Considerations and Appendix I -
Hydrology and Hydraulics. Quantities to ensure this protection were calculated to be

approximately 16,600 tons of riprap and approximately 9,700 tons of bedding stone. Plate 6
exhibits typical rock protection sections and the anticipated slope gradation.

(5) Reforestation., Reforestation would occur on Long Island’s 184-acre eastern
agricultural field, as shown on plate 2. Field elevations are shown on plate 19. The highest
elevations of this agricultural field were targeted as potential planting sites in order to improve tree
survivability. The dredged material from the side channel enhancement efforts would be placed
within this targeted area to further increase ground elevations and, therefore, tree survivability.
Planting activities would occur on the field’s highest 67 acres. The rest of the field would be
allowed to vegetate naturally.

Restoration of a mast-producing tree component to this area would provide wildlife with an
additional winter food source for a period of up to 100 years and a seed source for natural
revegetation. Pin oak, swamp white oak, bur oak, northemn pecan, and sycamore would be planted
on a 30-foot spacing, and the species would be intermixed at each site to avoid solid blocks of
individual species. This type of planting would allow for a natural appearance. Table 6-2 shows
planting rates per acre.

TABLE 6-2. Mast Tree Planting Rates

Planting Rates Number of

Common Name Scientific Name Per Acre Mast Trees
Pin Qak Quercts palustris 15 1,005
Sycamore Platanus occidentalis 8 536
Bur Cak Quercus macrocarpa 10 670
Northern Pecan Carya illoensis 10 670
Swarmp White Qak Quercus bicolor 10 670
Total/Acre 53 3,551

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
Mississtppi 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 2 minimum, trees planted shall be at
least 1/2-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 from acomns or seeds obtained
from a bottomland source located within 100 miles of the project site. Trees would be planted
either in the spring between March 1 and May 15, or in the fall between October 1 and
December 10.

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, lowa HREP (RM 443.5 to 445 .0) required remedial
applications of herbicide to protect planted trees.
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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. Weed barriers (mats) would
also be placed around each tree. Additionally, a ¢over crop of red top grass and annual grains
would be temporarily established on the tree planting sites to help control unwanted weed species.
Additional herbicide applications would be used, if necessary, to control any competing vegetation
that 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 an
establishment period, the surrounding ground in all planting areas would be allowed to assume
natural regrowth.

Despite good planting techniques and control of competing vegetation, some tree mortality within
the first year after tree planting is inevitable. 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 33 trees per acre to account for a potential 10 percent
mortality during the first year. Similar tree stock planted at the Bay Island, Missouri HREP

(RM 311.0 to 3 12.0), for example, experienced less than 1 percent mortality after 1 year.

Since planting at elevations that are anticipated to flood at least annually and planting on a dredged
material site are both experimental ventures, certain contingencies for tree mortality would need to
be incorporated into the plans and the operation and maintenance manual, The contract for tree
planting would likely require the contractor to replant the trees if the mortality occurs within a
predetermined time period (e.g., 1 year). After this time period, excessive tree mortality may occur
(due to flooding, droughts, disease, or other natural causes). Additionally, the contract would
require the contractor to plant trees over a 3-year time period to ensure that the risk of mortality is
diffused over time. The survivability of the reforestation efforts would be monitored through
performance evaluations. The results of the monitoring efforts could then be used on future
projects. However, if there is any mortality observed after the contractor’s period of responsibility,
no further efforts under this project would be undertaken to replant the trees.

c. Project Feature Summary. Table 6-3 summarizes project data.
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TABLE 6-3. Gardner Divisicn Project Feature Summary Table

Feature Measurement Unit of Measure
Side Channel Protection and Enhancement
O'Deilt Chute Dredging
Length I 5 NNN feet
Bottom Wic ... - fest
Depth Below Flat Pool 7.5 feet
Side Slopes Vertical -
Dredged Amount 51,400 cubic yards
O'Delf Chute Rock Closure Structure-Access Dredging
Bottom Width 50 feet
Depth Below Flat Pool 8 feet
Side Slopes Vertical -
Dredged Amount 31,600 cubic yards
Total Excavation/Dredging ' | 83,000 cubic yards
O'Dell Chute Rock Closure Structure-Construction
Approximate Height | 9 feet
Depth Rack Placed Below Chute Bottom 3 feet
StructuresTop Width 5 feat
Slope 21 Herizontal: Vertical
Length 300 feet
Rock Quantity 4,400 tons
Dredged Material Placement Site
Material for Placement 83,000 cubic yards
Placement Area 60-80 acres
Earth Work for Berm Construction 3,200 cubic yards
Maximum Placement Depth 8 inches
Shoreline Protection
Linear Lenath 3,200 faat
aremeant 7.800
Bedding Stone Quantity 9,700 tons
Reforestation
Field Elevations 477-480 feet MSL
Mast Tree Plantings 67 acres
Pin Qak 1,005 {rees
Sycamore 536 frees
Bur Oak 670 trees
Northern Pecan 670 trees
Swamp White Oak 670 trees
Total Trees 3,661 trees

' All dredged matenial amounts were calculated using land survey information and three-dimensional computer

analysis programs.
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d. Construction Considerations.

(1) 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 the Gardner Division. Overall, the
long-term storm water runoff characteristics of the site would not be expected to change.

(2) Permits. A public notice, as required by Section 404 of the Ciean Water Act,
will be made prior to submission of this report for final approval. A Section 401 water quality
certificate from the State of Illinois and a Section 404(b)( 1 ) 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)( 1) Evaluation, a National Pollutant Discharge Elimination System (NPDES or
Section 402) permit for storm water discharges will not be required.

(3) Historic Properties. Portions of the Gardner Division have a low to moderate
potential for containing buried archeological sites—both prehistoric and historic in origin.
However, these islands are covered by recent alluvium that varies in depth. Given these facts,
limits have been placed on how deep that soil disturbance can extend on different parts of the
istand.

If, despite these limitations on disturbance, this project uncovers an item or item that 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.

(4) Construction Sequence. The probable construction sequence is summarized
in Table 6-4; however, no sequence will be required contractually.

e. Operational Considerations. This project has no general operating requirements.

f. Maintenance Considerations. The proposed features have been designed to ensure
low annual maintenance requirements. Maintenance may include performing shoreline
inspections, adding riprap to the closure structure and to the shoreline protection locations, and
performing routine tree planting maintenance activities. The estimated annual maintenance costs
are presented in Table 8-2. These quantities and costs may change during final design.
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TABLE 6-4. Probable Construction Sequence

Construction

Sequence Work ltem Instructions Purpose

1 Side Channel Dredge during elevated water Dredging during elevated water
Dredging conditions. conditions will improve site

accessibility.

2 Place Dredged Minimize impact to shoreline Placing material prior to tree
Material on vegetation (especially mature planting will give the material
Placement Site trees). sufficient opportunity to dewater.,

3 Construct O'Dell Perform after access dredging. Must perform after access
Chute Closure dredging in order for contractors
Structure to work at the proposed site.

4 Prepare Agricultural Allow dredged material to drain, Increases mast tree survival
Fields for Planting and incorporate (plow, etc.) into

original land.
Disk fields prior to planting.

5 Mast Trees* Piant between March 1 and May 15  Increases mast tree survival

or after October 1 and before
December 10.

Plant after dredged material site
has been dried and incorporated.
Ensure fields have been disked
prior to planting.

6 Excavate Shoreline Do not clear trees between May 1 Reduce the impact to endangered

for Protection and August 31. species.

Do not clear trees when baid
eagles are present.
Perform vegetation and debris
removal prior fo excavation.
Place rock protection at a Reduce further shoreline erosion.
reasonable time after excavation
has been completed.
Perform rock placement during
high water to ease boat access to
sites.

7 Shoreline Protection*  Place rocks along shoreline during Shoreline will not be accessible

higher water conditions.

during low-water conditions.

* Mast Tree Planting and Shoreline Stabilization are interchangeable and/or could occur simultanecusly for construction
purposes.
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7. SCHEDULE FOR DESIGN AND CONSTRUCTION

Table 7-1 presents the schedule for project completion steps.

TABLE 7-1. Project Implementation Schedule

Requirement

Submission of Draft DPR for review to Corps of Engineers
Mississippi Valley Division

Distribution of DPR for public and agency review
Submission of final DPR to Mississippi Valley Division
Receive plans and specification funds

Construction approval by Mississippi Valley Division
Independent Technical Review of plans and specifications
Advertise contract

Award contract

Complete construction
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Oct 99
Mar 00
Sep 00
Sep 00
Oct 00
Oct 00
Nov 00
Jan 01

Sep 03



8. COST ESTIMATES

A discussion of the basis for project element and contingency costs is presented in Appendix J.
This appendix includes an analysis of the fully funded estimate (FFE) and the current work
estimate (CWE). Table 8-1 compares these costs.

TABLE 8-1. Gardner Division Habitat Rehabilitation and Enhancement
Fully Funded Estimate vs. Current Work Estimate

August 2000 Price Level
ACCT
CODE ITEM FFE CWE
01 LANDS AND DAMAGES 3 400.00 3 400.00
02 RELOCATIONS 3 $
06 FISH AND WILDLIFE FACILITIES $2,888,669.00 $2.810.672.00
30 PLANNING ENGINEERING AND DESIGN $  595,000.00 | $ 695,000.00
k3| CONSTRUCTION MANAGEMENT $ 268,320.00 $ 260,000.00
TOTAL $3,852,389.00 $3,766,072.00

The FFE was calculated based on the proposed construction schedule, expected escalation costs,
and a contingency factor, and represents the money expected to be spent at the end of project
construction. The CWE, with a 20- percent contingency factor, was used for annualized costs in
the incremental analysis and is shown in a detailed estimate of project design and construction
costs as presented in Table 8-2.

A detailed estimate of operation, maintenance, and rehabilitation costs is presented in Table 8-3.

Table 8-4 presents the estimated annual monitoring costs. These tables use the August 2000 price
levels.
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TABLE 8-2. Gardner Division Habitat Rehabilitation and Enhancement
Project Cost Summary, August 2000 Price Level

item Quantity Unit Unit Price Amount

LANDS AND DAMAGES
Real Estate 1 LS $ 400.00 $ 400.00 $
Relocation 1 LS $ $ -8

06 FISH AND WILDLIFE FACILITIES

06.3 WILDLIFE FACILIT:ES AND SANCTUARIES

Shoreline Protection
lllincis Gradation No. 5

erosion stone 16,600 tons % 4034 § 669,644.00
Rincis Gradation CAS
bedding stone 9,700 tons § 36.33 $§ 352,401.00
Clearing and Grubbing ' 1.4 acres $  3,54677 § 4,965.48
Debris Removal ? 3,200 linear foot § 355 § 11,360.00
Grade Shoreline
(Excavate/Place) ® 7,500 cubic yards § 175 & 13,125.00
TOTAL Shoreline Protection $ 1,051,495.48
Side Channel Protection and Enhancement (O'Dell Chute Dredging)
Mobilization/Demobilization 1 lump sum §$ 238878.00 § 238,878.00
Dredge Cut (Hydraulic) 51,400 cubic yards §$ 417§ 214,338.00
Dredged Material
Placement 51,400 cubic yards $ 210 § 107 940.00
Side Channel Protection and Enhancement (O'Dell Chute Closure Structure Dredging)
Mobilization/ Demobilization 0 lump sum $ 238,878.00 § -
Dredge Cut (Hydraulic) 31,600 cubic yards § 417  § 131 ,772.00
Dredged Material
Placement 31,800 cubic yards § 210 § 66,360.00
Side Channel Protection and Enhancement (O'Dell Chute Closure Structure)
400 pound stone * 4,400 tons  § 3755 §  165.220.00
Side Channel Protection and Enhancement (Dredged Material Placement Site)
Construct and Shape Berm 3,200 cubic yards $§ 1048 § 33,536.00
Level Material * 373,500  square yards $ 037 § 138,195.00
Side Channe! Protection/
TOTAL Enhancement $ 1,096,239.00
Reforestation °
Soil Preparation (Plow) 7 acres § 3212 % 2.152.04
Disk Fields (3 times) 201 acres § 7.14 $ 1,435.14
Pin Oak 1,005 tree $ 40.34 $ 40,541.70
Sycamore 536 tree § 4034 % 21,622.24
Bur Qak 670 tee § 4034 § 27,027.80
Northem Pecan 670 tree § 40.34 $ 27.027.80
Swamp White Oak 670 tree  § 4034 § 27,027.80
Weed Barrier at Trees 3.551 tree § 486 § 17,257.86
Herbicide Application ? 3,551 tree $ 302 $  10,724.02
Cover Crop (red top
grass/wild rye grass) 67 acres § 299985 % 20,006.65
TOTAL Reforestation $ 194913.05
FISH AND WILDLIFE FACILITIES COST SUBTOTAL $ 2,342,647.53
Contingencies Subtotal
Corrections $ (505.03)
FISH AND WILDLIFE FACILITIES COST TOTAL $ 2,810,672.00

& € h “ o @ N L=, ]

W B NN

L)

Contingency

133,928.80
70,480.20
993.10
2,272.00
2,625.00
210,299.10
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42,867.60

21,588.00

26,354 .40

13,272.00

33,044.00

6,707.20
27,638.00
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430.41

287.03
B8,108.34
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5§,405.56
§,405.56
3,451.57
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TABLE 8-2 {Continued)

PLANNING ENGINEERING AND DESIGN
Definite Project Report

Plans and Specifications

Engineering During Construction

SUBTOTAL

CONSTRUCTION MANAGEMENT
Contract Administration

Shop Drawing Review

Inspection and Quality Assurance
SUBTOTAL

TOTAL PROJECT COST

Notes:

! Clearing and Grubbing consists of removing vegetation o allow for shoreline grading.

? Debris Removal consists of removing any dead trees, rocks, and other items that are along the shoreline which would interfere

with the placement of excavated material.

® Grade Shoreline consists of excavating materiais and then placing the materials in a manner which will result in 2 more gradual

slope for rock placement.

* This stone will be used for constructing the closure structure, The cost is slightly less than that required for shoreline protection

since the quality of stone required is not specified.

¥ Leveling Material consists of using a bulldozer or similar method during dredged material placemeant to spread the material

across the placement site.

® Reforestation will only occur on 67 acres of the dredged material placement site.

7 Sail Preparation consists of incorporating the dredged material into natural sofls.

® Herbicide Application is scheduled to ocour once after tree planting.

® Unit prices were rounded in the MCASES process. To address these rounded numbers and to ensure that the final cost estimate

L. & H

580,000.00
60,000.00
55,000.00

695,000.00

137,800.00
49,400.00
72,800.00

260,000.00

3,766,072.00

provided in this chapter is consistent with the Appendix, this correction factor was added.
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TABLE 8-3. Estimated Annual Operation and Maintenance Costs

(August 2000 Price Level)

Operation $
Maintenance
Shoreline Protection Inspection 40 Hr $ 2500 % 1,000
Riprap for Shoreling 29 Ton $ 3800 % 1,102
Riprap for Closure Structure 5 Ton $ 3800 § 190
Planting Maintenance 67  Acre $ 1500 3 1,005
Rehabilitation ' $ - $

Subtotal: S 3,297
Contingencies (20%) $ 859 .

Total: 3 3,956

! Rehabilitation cannot be accurately measured. Rehabiiitation is the reconstructive work that significant! y exceeds
the annual operation and maintenance requirements identified above and that is needed as a result of major storms
or flood events.

TABLE 8-4. Estimated Post-Construction Annual Monitoring Costs
{August 2000 Price Level)

Item Annual Cost

Engineering Data $ 4,000
Natural Resource Data $ 2000
Subtotal $ 6,000

Contingencies (20%) 3 1200

Data Subtotal: $ 7,200

Planning, Engineering, Design ' $ 1500
Total: $ 8,700

Includes cost of annual evaluation report.
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9. ENVIRONMENTAL EFFECTS

a. Summary of Effects. The Gardner Division is a large, complex site with a variety of
terrestrial and aquatic habitats that vary in quantity and quality. Overall goals for the project area
are to protect some of these resources from future reductions in quantity and quality and to increase
the quantitative and qualitative values of other resources. Increasing the value of some habitat
types usually occurs at the expense of other habitat types. In most cases, the trade-off for higher
quality habitat is a loss of lower quality habitat. In other cases, habitats of similar quality may be
altered in order to carry out management objectives for the site (e.g., conversion of cropfield to
bottomland hardwood habitat).

The primary goals for the Gardner Division HREP are to enhance aquatic, wetland, and terrestrial
habitat. Project objectives are to protect and restore side channe] aquatic habitat for the benefit of
fisheries and other aquatic life, to protect existing floodplain terrestrial habitat from shoreline
erosion, and to restore diversity of woody vegetation on floodplain terrestrial habitat for the benefit
of resident and migratory wildlife. Management measures selected to meet these objectives
include dredging in O ’Dell Chute and constructing a closure structure, placing riprap bank
protection on selected islands within the Gardner Division complex, and planting mast-producing
trees on Long Island’s eastern agricultural field.

The management measures planned for this project are consistent with and support the goals of the
North American Waterfowl Management Plan and the Parmers in Flight Program.

b. Economic and Social Impacts.

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

Communitv_Cohesion. The proposed habitat restoration project would not impact community
cohesion. No public opposition has been expressed, nor is any expected.

Displacement of People. The project would not result in any residential relocations.
Property Values and Tax Revenues. The project would have no direct impact on property values

or related tax revenues. Project lands are owned by the Corps of Engineers and managed by the
USFWS and the State of Illinois for wildlife management.

Public Facilities and Services. Construction activity may cause some temporary disruption of
recreational use in the project area; however, the proposed habitat rehabilitation 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 Safety. The proposed project poses no threats to the life, health, or safety of
recreationists or others in the area.

Business and Industrial Activity. Changes to business and industrial activity during project

construction would be insignificant; no long-term impacts would result. The project would require
no business relocations.
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Emploviment 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 Adams County, Illinois.

Farm Displacement. The eastern agricultural field on the island is currently cultivated under an
agricultural lease with a portion of the crop left in the field after harvest to provide 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. The proposed action would not result in the
conversion of any prime, unique, or designated state or locally important farmland to
nonagricuitural uses.

Aesthetics. The project would improve existing habitats for fish and other aquatic organisms and
increase food and shelter for terrestrial wildlife, all of which would enhance the aesthetic
environment of the Gardner Division complex.

Noise Levels. Project construction would generate a temporary increase in noise levels; however,
the project is located on a complex of islands in the Mississippi River, away from any sensitive
1eceptors or residential development.

c. Natural Resources Impacts, Effects of the project on natural resources were evaluated
using WHAG. This habitat evaluation method was used during project planning to evaluate
various features in terms of increased benefits to wildlife resources. Optimization of benefits
(expressed as habitat units, or HUs) in relation to project cost is considered to be the goal of feature
selection. Results of the habitat evaluation are summarized in Table 5-1, with a more detailed
analysis in Appendix D. Assessment of project impacts also was based on experience and sound
management practices.

The proposed side channel protection/restoration feature would involve constructing a rock closure
structure in O 'Dell Chute to reduce future inflows of sediment into the side channel and removing
some of the sediment currently in the chute by hydraulic dredging. Material removed from the
channel would be placed on the adjacent agricultural field on the eastern side of Long Island.
Placement of this material on the field would result in a slight raise in elevation and should enhance
the site for implementation of the mast tree planting feature. Placement of rock shoreline
protection on the selected islands would involve cutting and filling of the adjacent streambank to
achieve the degree of slope needed for stabilization. This would require clearing several acres of
mostly woody vegetation on existing overbank areas. This initial negative effect of construction is
expected to be more than offset by protecting many additional acres of bottomland hardwood forest
that would be lost to erosion if the shoreline protection feature was not implemented. Additionally,
minor adjustments in the placement design should allow the retention of several large mature
cottonwoods near the shore of La Grange Island. Planting mast-producing trees on a portion of the
eastern agricultural field and allowing the remainder of the field to naturally revegetate would
result in a loss of cropfield habitat in the Gardner Division complex. However, re-establishment of
bottomland hardwood forest with a significant component of mast-producing tree species would
restore the historic native plant community to this tract, increase diversity of plant species, and
improve habitat quality for a wide variety of resident and migratory wildlife.

(1) Aquatic Habitat. Construction activity would temporarily increase turbidity
immediately downstream of the mouth of O’Dell and Canton Chutes. Material dredged from

" D. L. Urich and others, “Habitat Appraisal of Private Land in Missouri,” Wildlife Society Bulletin 12
(1984): 350-356.
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O’Dell Chute would be placed on Long Island’s eastern agricultural field. Minor increases in
turbidity during construction are not expected to have any long-term impacts on aquatic resources.
Disruption and loss of some benthic organisms would occur at construction sites, but these areas
should be recolonized following project completion.

Fish use of O’Dell Chute is expected to increase as a result of the project, particularly during
winter months. Construction of the closure structure is anticipated to reduce current velocities in
O’Dell Chute, as well as reduce future sedimentation in this side channel. Dredging would
increase the deep water area of the chute. For these reasons, the side channel protection/restoration
feature is expected to increase the quality of existing side channel habitat and help to ensure its
future availability in the Gardner Division complex.

Placement of rock shoreline protection on selected islands is expected to benefit aquatic resources
by increasing substrate diversity and helping to maintain diversity of flow within side channels.
Additional discussion of aquatic and water quality impacts is contained in Appendix B - Clean
Water Act, Section 404(b)(1) Evaluation.

(2) Wetland and Floodplain Terrestrial Habitat. The primary benefits to
wetland and floodplain terrestrial habitat include: (1) the preservation of existing bottomland
hardwood forest acreage from future josses due to riverbank erosion; and (2) an increase in total
bottomland hardwood forest acreage. Increases in forest acreage would be accomplished through a
combination of active planting of mast-producing trees and passive enablement of natural
succession processes on historically cultivated fields on Long Island.

The proposed project would take place entirely within the Mississippi River floodplain. No
measurable change in floodplain storage would occur as a result of the proposed project, and the
project would not directly or indirectly induce additional development within the floodplain.

(3) Endangered Species. The following is a list of federally endangered or
threatened species potentially found in Adams County, Illinois:

Status Common Name Scientific Name
T Bald Eagle Haliaeetus leucocephalus
E Fat Pocketbook Pearly Mussel Potamilus capax
E Higgins’ Eye Pearily Mussel Lampsilis higginsi
E indiana Bat Myotis sodalis
E Gray Bat Myotis grisescens
T Eastern Prairie Fringed Orchid Platanathera leucophaea

T = threatened
E = endangered

The bald eagle occurs as a winter resident in the vicinity of Gardner Division. Bald eagle nesting
was last recorded on Shandrew Island within the Gardner Division complex. Tree clearing for
project construction would be limited to a zone approximately 20 feet wide on island shorelines
immediately adjacent to rock placement sites. No tree clearing would take place in the interior of
any islands. If necessary, clearing and other construction activity would be scheduled for periods
when eagles are not present. The proposed project would not affect bald eagles or their habitats.
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The fat pocketbook and Higgins’ eye pearly mussels usually inhabit coarse gravel and cobble
substrates. Because of the dominance of sand and silty materials in the project area, these species
are not likely to occur in side channel or shoreline portions of the project area. For this reason, the
proposed action is not expected to impact these mussel species.

The USFWS reported that a radiotelemetry investigation of Indiana bats identified a maternal roost
tree located on the southern portion of Long Island. No trees would be cleared on the interior of
any islands. Tree clearing for placement of rock shoreline protection would not be conducted
during the April 1-September 30 timeframe. Prohibiting clearing activity during this 4-month time
window would avoid potential impacts to summer roosting Indiana bats.

Gray bats prefer caves for both summer and winter habitat. No caves would be disturbed by
project construction, and no caves are known to exist in the project area.

The eastern prairie fringed orchid occurs most frequently in mesic to wet unplowed prairies and
meadows, but has also been found in old fields and roadside ditches, bogs, fens, and sedge
meadows. None of these habitat types are found in the areas proposed for project feature
construction. For this reason, no effects to this species are expected to result from the proposed
project.

The state listed veery (Catharus fuscescens) and river otter (Lutra canadensis) have been identified
as potentially occurring in the backwater complex of Quincy Bay, located at approximate

RM 329.0 to 332.0L. Neither species would be adversely affected by construction of proposed
project features.

(4) Hazardous, Toxic, and Radioactive Waste. A hazardous, toxic, and
radioactive waste (HTRW) compliance assessment was conducted and is included as Appendix E
to this report. A review of project features determined that there is very little potential for an
HTRW impact. Very low concentrations of contaminants could be bound up in a few isolated
spots in the dredge cut areas, and effluents from the dredged material placement area could contain
low concentrations of pesticides, herbicides, and constitutes of fertilizers such as nitrates.
However, these contaminants are expected to be well within the regulatory limits and would be
addressed by complying with the water quality standards required for all dredging operations. No
other project features should have any HTRW impact.

d. Historic Properties. No historic properties are expected to be affected by the proposed
action. As summarized in Section 2, deposits of historical or post-settlement alluvium ranging in
thickness from 20 inches {50 centimeters) to well over 6.6 feet (2 meters) cover the entire island
complex, and the sites of proposed construction have low geomorphological potential for
containing buried prehistoric or historic sites. In a letter dated June 23, 1999, the State Historic
Preservation Officer (SHPQ) concurred with the Corps’ opinion that the project will have no effect
on properties listed on or eligible for listing on the National Register of Historic Places (see
Appendix A).

If the project uncovers an item or items which may be of archeological, historical, or architectural
interest, or if important new data comes 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 800.13.

e. Human Use. No mining activity is present in the project area, and no use of mineral
resources would be affected by this project. The proposed action will not result in the conversion
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of any prime, unique, or designated state or locally important farmland to nonagricultural uses.
Construction activity may cause some temporary disruption of recreational use in the project area.
No negative effects to navigation will result from the proposed actions. Placement of rock
shoreline protection on islands directly adjacent to the main channel and main channel border areas
may potentially have a beneficial effect on navigation by reducing sediment inflow resulting from
shoreline erosion.

f. Cumulative Impacts. Although short-term impacts are likely to occur to local and
migratory animals during construction, no negative cumulative impacts to fish or wildlife are
expected. The proposed habitat measures should have positive long-term benefits to fish and
wildlife using the project area. This project, in concert with other EMP HREPs on the Upper
Mississippi River, should counter some of the long-term adverse impacts to the river ecosystem
such as sedimentation, pollution, and general declines in riverine and floodplain habitat.

g. Adverse Impacts Which Cannot Be Avoided. Unavoidable adverse impacts will
primarily result from the clearing of vegetation for placement of rock shoreline protection and
closure structure construction. Clearing of vegetation will be limited to the minimum extent
necessary for project construction.

h. Short-Term Versus Long-Term Productivity. Construction impacts (land clearing,
equipment movement, etc.) will temporarily disrupt wildlife as well as hurnan use. Conversion of
the eastern agricultural field from row crop production to bottomland hardwood forest with mast-
producing tree species as a significant component would result in a short-term loss of some
herbaceous food plants used by some species of migratory waterfowl. However, long-term
productivity would be enhanced as woody vegetation develops and matures, providing higher
quality food and cover for a more diverse group of wildlife species.

Long-term productivity should be preserved by protecting existing bottomland hardwood habitat
and side channel aquatic habitat. Long-term productivity also should be enhanced by increases in
bottomland hardwood habitat (particularly mast-bearing trees) and substrate diversity in aquatic
habitats.

i. Irreversible or Irretrievable Resource Commitments. The purchase of materials and
the commitment of labor, fuel, and machinery to construct the project are considered irretrievable.
Other than the aforementioned, none of the proposed actions are considered irreversible.

j- Relationship of the Proposed Project to Land-Use Plans. The proposed action is in
agreement with the Land Use Allocation Plan.® 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
environmental statutes is summarized in Table 9-1.

¥ U.S. Amy Corps of Engineers, Land Use Allocation Plan, Nine-Foot Channel Navigation Project,
Mississippi River Pools 11-22 (1992).
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TABLE 9-1. Relationship of Plans to Environmental Protection Statutes

and Other Environmental Requirements
Federal Policies
Archaeological and Historic Preservation Act, 16 U.S.C. 469, et seq.
Clean Air Act, as amended, 42 U.S.C. 1857h-7, et seq.
Clean Water Act, 33 U.S.C. 1857h-7, et seq.
Endangered Species Act, 16 U.S.C. 1531, et seq.
Federal Water Project Recreation Act, 16 U.S.C. 460-1(12), et seq.
Fish and Wildlife Coordination Act, 16 U.S.C. 601, et seq.
Land and Water Conservation Fund Act, 16 U.S.C. 460/-460/-11, et seq.
National Environmental Policy Act, 42 U.8.C, 4321, et seq.
National Historic Preservation Act, 16 U.S.C. 470a, et seq.
Rivers and Harbors Act, 33 U.8.C. 403, et seq.
Watershed Protection and Flood Prevention Act, 16 U.S.C. 1001, et seq.
Wild and Scenic Rivers Act, 16 U.S.C. 1271, et seq.
Flood Plain Management (Executive Qrder 11988)
Protection of Wetlands (Executive Order 11990)

Farmiand Protection Act

Analysis of I[mpacts on Pritme and Unique Farmland (CEQ Memorandum, 11 Aug 80)

NOTES:

a. Full compliance. Having met all requirements of the statute for the current stage of planning

Compliance
Full compliance
Full compliance
Full compliance
Full compliance
Full compliance
Full compliance
Not applicable
Full compliance
Full compliance
Full compliance
Not applicable
Full compliance
Full compliance
Full compliance
Full compliance

Full compliance

b. Partial comgliance. Not having met some of the requirements that normally are met in the current stage of planning.

¢. Noncompliancge. Violation of a requirement of the statute.

d. Not applicable. No requirements for the statute required.
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10. PROJECT PERFORMANCE ASSESSMENT MONITORING

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 10-1 presents overall types, purposes, and responsibilities of monitoring and data collection.

Table 10-2 presents actual monitoring and data parameters grouped by project phase, as well as
data collection intervals.

Table 10-3 presents sedimentation transect assignment to project objectives for post-construction
monitoring.

Table 10-4 presents the post-construction evaluation plan, which displays the specific parameters
and the levels of enhancement that the project hopes to achieve.
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TABLE 10-2 (Cont'd)
' See plates 12 and 13 for monitoring sites; plates 10 and 11 for boring locations.
2 water Quality Stations

Pre-Project
W-M336.65, W-M333.8Q, W-M333.0N, W-M332.7M, W-M333.3K

Post-Project
W-M336.65

? Elutriate Analysis
E-M366.1M, E-M334.2N, E-M333.4M

* Corps of Engineers Geotechnical Borings

Station Code Geotechnical Boring Date
GD-94-1 Long Island Lake February 8, 1994
GD-96-1 O’Dell Chute September 19, 1996
GD-96-2 O’Dell Chute September 19, 1996
GD-96-3 O'Deli Chute September 19, 1996
GD-96-4 O’Dell Chute September 19, 1996
GD-96-5 Shandrew Island Chute September 19, 1996
GD-96-6 Shandrew Island Chute September 19, 1996
GD-96-7 Shandrew Island Chute September 19, 1996
GD-96-8 Shandrew [sfand Chute September 19, 1996
GD-96-8 Shandrew Island Chute September 19, 1996
GD-96-10 Shandrew Island Chute September 19, 1996
GD-96-114 Shandrew Island Chute September 19, 1996

¥ Sedimentation Transects

Pre-Project Phase

SM337.0U, SM337.08, SM336.5S, SM336.6K, SM336.6L, SM336.5R, SM336.4F, SM336.4H, SM335.2G,
SM335.2F, SM334.1N, SM334.1 M, SM332.8L, SM 332.8K

Post-Project Phase

SM336.58, SM336.5R, SM335.X
& Mast Tree Survey (Post-Construction Phase)

7 Mapping (Pre-Construction Phase}
April 1994 Color Aerial Photography
July 1895 infrared Aerial Photography
November 1995 Black and White Aerial Photography
September 1996 Color Oblique Photography
Brown's photographs and maps for these river miles also were reviewed (dated early 1930’s)
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TABLE 10-3. Gardner Division Rehabilitation and Enhancement Project
Sedimentation Transect Project Objectives Evaluation

Project Objectives to Be Evaluated

Increase Overwintering

Reduce Sedimentation

Transect for Fish in Chutes
SM336.55-SM336.5R X x

SM336.6

SM 335.X* X X

* This transect location will be near the downriver entrance to O'Dell Chute. Exact mileage will be
determined during the performance evaluation process.
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11. REAL ESTATE REQUIREMENTS

a. General. Mississippi River Pool 21, Gardner Division Habitat Rehabilitation and
Enhancement Project, is a separable element of the Upper Mississippi River System-Environmental
Management Program (UMRS-EMP), authorized by Section 1103 of the Water Resources
Development Act (WRDA) of 1986, Public Law 99-662, as amended (see paragraph 1.f).

The multi-location project is located upstream of Mississippi River Lock and Dam 21, between
RM 332.5 and 340.2. The project is located on lands owned by the United States of America. The
Department of the Interior, USFWS, manages these lands under a cooperative agreement dated
February 14,1963, between the USFWS and the U.S. Army Corps of Engineers.

The USFWS is the sponsor for the project. The USFWS has been a sponsor on several Corps
projects and has the experience to perform the required operation and maintenance upon project
completion. Management of these project features after construction will be the responsibility of
the USFWS.

b. Cooperation Agreement.

Federal Lands. Funding for the initial construction of the project features located
on Federal Lands will be 100 percent Federal. Since the project lands are all managed as part of
the Upper Mississippi River National Wildlife and Fish Refuge system, the WRDA of 1986 (Public
Law 99-662} is the basis for the first cost of Federal funding and provides:

Section 906. FISH AND WILDLIFE MITIGATION

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

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

A draft Memorandum of Agreement between the Corps of Engineers and the USFWS has been

included in this report as Appendix C. Estimated operation and maintenance costs were presented
in Table 8-3.

¢, Land Interests. No land acquisition will be necessary since the project is located
entirely on Government-owned lands.

The provisions of the navigational servitude do not apply. There are no known hazardous, toxic, or

radioactive sites within the project area. There are no utilities or facilities that have been identified
for relocation.
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12. IMPLEMENTATION RESPONSIBILITIES AND VIEWS

a. Corps of Engineers. The U.S. Army Corps of Engineers, Rock Island District, is
responsible for project management and coordination with the USFWS, the State of Illinois, and
other affected agencies. The Rock Island District will submit the subject Definite Project Report
(DPR); 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 project sponsor and will
produce a Coordination Act Report (CAR) for this project. Operation and maintenance of the
project, as described in Table 8-3, is the responsibility of the USFWS 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 sponsors.

¢. Illinois Department of Natural Resources. The ILDNR, the non-Federal project

sponsor, has provided technical and other advisory assistance during all phases of the project and
will continue to provide assistance during project implementation.
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13. COORDINATION, PUBLIC VIEWS, AND COMMENTS

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

llinois Department of Natural Resources
Natural Resources Conservation Service
U.S. Fish and Wildlife Service

U.S. Environmental Protection Agency
Illinois State Historic Preservation Agency

a. Coordination Meetings. Ongoing coordination with project cooperators was
demonstrated by the following meetings:

(1) November 8, 1989. Project site visit with the Corps, USFWS, and ILDNR.

(2) November 21, 1991. General scoping meeting with the Corps, USFWS, and ILDNR.
(3) October 21,1992, WHAG meeting with the Corps, USFWS, and ILDNR.

(4) June 28, 1995. General scoping meeting with the Corps and USFWS.

(5) August 14, 1996. General scoping meeting with the Corps, USFWS, and ILDNR.

(6) November 13, 1997. General coordination meeting with the Corps, USFWS, and
ILDNR.

(7) January 15, 1998, General coordination meeting with the Corps, USFWS, and
ILDNR.

(8) October 28, 1998. General coordination meeting with the Corps, USFWS, and
ILDNR.

(9) November 17, 1998. Corps in-house meeting; general project discussion.

(10) March 18, 1999. Corps in-house meeting; general project discussion.

(11) April 19, 1999. General coordination meeting with the Corps, USFWS, and ILDNR.
{12) May 5,1999. Corps in-house meeting; general project discussion.

(13) May 27, 1999. WHAG meeting with the Corps, USFWS, and ILDNR.

(14) July 26, 1999. Telephone conference with the Corps and USFWS to discuss
project features.

(15) October 29, 1999. Corps in-house meeting to initiate Independent Technical
Review (ITR) of the DPR.

(16) February 17, 2000. Corps in-house meeting to initiate value engineering study.
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b. Coordination by Correspondence. The following are contained in Appendix A -
Correspondence:

(1) Funding Request for Project Planning, Gardner Division Restoration, and Fact Sheet
dated March 11, 1988.

(2) Letter dated March 17, 1998, from Mike Tryba, District Conservationist, USDA
Natural Resources Conservation Service, enclosing soil erosion information on the Bear Creek
Watershed in Adams County.

(3) Letter dated June 23, 1999, from Ms. Anne Haaker, Deputy State Historic Preservation
Officer, Illinois Historic Preservation Agency, concurring with Corps’ opinion that the proposed
project will have no effect on any historic properties.

(4) Fish and Wildlife Coordination Act Report for the Gardner Division HREP, dated
January 7, 2000, prepared by the USFWS, Rock Island Field Office.

(5) Letter dated April 28, 2000, from Mr. Dennis L. Kennedy, Office of Water Resources,
[Ilinois Department of Natural Resources, regarding District’s application for a Section 404 permit.

(6) Letter dated May 11, 2000, from Mr. Deck Major, Regional Wildlife Biologist, Iilinois
Department of Natural Resources, regarding review of the Draft Gardner Division DPR.

(7) Stamped “No Objection” by U.S. Fish and Wildlife Service, Rock Istand Field Office,
dated June 7, 2000, on Rock Island District Public Notice dated May 25, 2000.

(8) Letter dated June 12, 2000, from Mr. Robert W, Schanzle, Permit Program Manager,
[Minois Department of Natural Resources, stating no objection to issuance of Permit No. 390600.

(9) Letter dated June 19, 2000, from Mr, James R. Hartwig, Bureau of Land and Water
Resources, [llinois Department of Agriculture, stating that the project meets the intent of the
1Minois Farrland Preservation Act.

(10) Letter dated June 29, 2000, from Mr. Dennis L. Kennedy, Office of Water Resources,
Illinots Department of Natural Resources, requesting additional project information to assist his
office in processing the permit.

(11) Letter dated July 11, 2000, from Mr. Michael T. Chezik, Office of Environmental
Policy and Compliance, United States Department of the Interior, stating that the Draft Gardner
Division DPR adequately addresses their environmental concemns.

(12) Memorandum dated August &, 2000, from Ms. Karen Westphall, Mark Twain
National Wildlife Refuge, providing comments on the Draft Gardner Division DPR.

(13) Letter dated August 22, 2000, from Mr. Bruce Yurdin, Watershed Management
Section, Illinois Environmental Protection Agency, issuing certification for the project under
Section 401 of the Clean Water Act.

(14) Letter dated August 31, 2000, from Mr. Joseph Raoul, Jr., P. E., Chief, Engineering
Division, U.S. Army Corps of Engineers, Rock Island District, to Ilhnois Department of Natural
Resources providing project information.

(15) Letter dated August 31, 2000, from Mr. David L. Martin, Hydraulics Section, U.S.
Army Corps of Engineers, Rock Island District, to Mr. Mike Diedrichsen, Illinois Department of
Natural Resources, providing hydraulic information on the project.
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14. CONCLUSIONS

Full realization of the potential habitat value in the Gardner Division project area has been hindered
by ongoing sedimentation of vital side channels and the flood-related loss of a mast tree
component, which have led to the loss of important terrestrial and aquatic habitats. Establishing
reliable terrestrial food sources and off-channel areas containing reliable aquatic habitat would
allow the project area to realize the highest benefit to migratory birds, local wildlife, and wintering
fish.

The recommended project features for the Gardner Division Habitat Rehabilitation and
Enhancement Project (O’Dell Chute closure structure and dredging, erosion protection for small
and large islands, and mast tree plantings) are designed to meet the project’s goals of restoring and
protecting aquatic, wetland, and terrestrial habitat. These goals would be met by reducing forest
fragmentation, increasing bottormnland hardwood diversity, maintaining existing terrestrial habitat,
increasing habitat for overwintering fish, increasing habitat diversity, and reducing sedimentation
in side channels.

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

The project is consistent with and fully supports the overall goals and objectives of the Upper

Mississippi River System-Environmental Management Program, the North American Waterfowl
Management Plan, and the Partners in Flight Program.
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15. RECOMMENDATIONS

I have weighed the outputs to be obtainéd 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 constructing an emergent rock closure structure; dredging
in O ’Dell Chute; placing rock protection along shorelines and head ends of selected islands; and
planting mast-producing trees on an agricultural field site.

The current estimated Federal construction cost of this project is $2,810,672. Total Federal
estimated project cost, including general design and construction management, is $3,766,072.

At this time, I further recommend that funds in the amount of $60,000 be allocated for the
preparation of plans and specifications.

Colonel. ¥S. Army
District Engineer
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16. 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 Gardner Division
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 features and alternatives was considered for habitat enhancement.
Features considered were:

a. No Federal Action

b. Side Channel Restoration/Protection

¢. Shoreline Protection

d. Reforestation (Mast Tree Planting)
The preferred altemative consists of: protecting and restoring O’Dell Chute by constructing a
closure structure and dredging to increase depth, placing riprap on selected islands to prevent
erosion and loss of bottomland forest, and reforesting an agricultural field on the east side of Long

Island through planting mast-producing trees.

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 Gardner Division for migratory and
resident birds, fish, and wildlife species.

b. Aside from temporary disturbance during construction periods, no long-term adverse
effects to natural or cultural resources are anticipated. No State or Federal endangered or
threatened species would be affected by the proposed action,

c. The project is in compliance with Sections 401 and 404 of the Clean Water Act.

d. No significant economic impacts are expected to occur in the project area.
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UPPER M ISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM (EMP)

FUNDING REQUEST
FOR PROJECT PLANNING

GARDNER DIVISION RESTORATION
MARK TWAIN NWR

INTRODUCTION

Project Authority

The 1985 Supplemental Appropriations Act (Public Law 99-88) provides authori-
zation and appropriation for a ten-year environmental program for the Upper

Mississippi River that includes fish and wildlife habitat rehabilitation and
enhancement. This proposed project would be funded under this authorization.

Project Location

The Gardner Division of the Mark TwainNWRislocatedwithin Pool 21 on the
Mississippi River approximately five miles north of Quincy, 11! inois (Attach-
ment No. 1). The area represents some of the last high quality ol d growth
bottomland timber in the middle reaches of the Upper Mississippi River system.

Resource Probiems and Opportunities

The Gardner Division, a complex of 32+ islands, is subject to yearly floods of
the Mississippi River and is rapidly losing its valuable backwater areas and
side chutes to siltation and vegetation encroachment. The erosive forces of
the spring/fall floods are cutting away the banks and openings to many of the
channels and depositing the silt loads in these more shallow waters. Long
Island Lake has been reduced in depth from an B8-12 foot deep natural laketo

a shal low 2-3 foot deep body devoid of most aquatic vegetation.

Significant opportunities for preserving habitat for migratory birds, aquatic
mammals, recreational fisheries, and endangered species are available by re-
ducing this inflow of sedimentation and elimination of bank scouring and
cutting.

Backwater complexes such as the GardnerDivision are becoming increasingl y rare
in this reach of the Upper Mississippi. Without restoration, use by wi 1dl ife
and the public will continue to decline, and this link in the chain of resting
and feeding areas for migratory birds and endangered species may be lost.
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Proposed Solution and Improvements

Dredging of approximately eight miles of backwater chutes and lake channels
willbe accomplished to improve fishery and waterfowl habitat and public access
to these areas. Spoil will be deposited on abandoned farmunitswithinthe
islands or removed from the area by pumping onto barges for transport to off-
site locations.

A natural high-flow cut (see attachment for location) willbe deepened by drag-
1ine to permit continuous water exchange through Long Island Lake and to permit
flushing of silt deposits during flood stages. The fishery resource wi 11 benefit
as will waterfowl broods thatuse this area during the spring andsummer months.

Riprap protection will be added along selected north and west sections of the
islands to prevent further cutting and bank erosion and the loss of large trees
during flooding. These trees serve as important day-use perches for the en-
dangered baid eagle as well as providing a protective aestheticscreenfrom
farming activities for the nature/wildlife photographer and casual visitor who
boats along these waterways.

If these actions are not taken, this 6,000-acre backwater compiex wil 1 continue
its degradation into a muddy sump 1ittleusedby thewildiife resourceandof
1ittle recreational value to future generations.

EMP Goals and Objectives

Thisproject will restore, protect and vastly improve wildlife and fish habitat
that has deteriorated over the yearsduetosiltation,waveaction caused by

both wind and navigational traffic, and natural flooding. This project addresses
the highest priority goal of Upper Mississippi River Basin Association (UMRBA)
EMP goails and objectives which is to reduce naturally-occurring impacts to the
environment caused by floods, wind and navigation. This project satisfies al 1

the UMRBA EMP el igibi lity criteria and is sponsored by state and federal agencies,
requires no land acquisition and has minimal operation and maintenance costs.

Estimated Engineering and Design Costs

Estimated engineering and design costs for the project are $56,000. The cost
would be all federal as the entire project is on federal land. The primary
purpose of Gardner Division of the Mark Twain National WildlifeRefugeisto
preserve, maintain .and improve habitat for migratory wildlife.

Project implementation costs are estimated to be $1,600.000. This figure will
be refined during the planning and general design phase.

Compliance with the National Environmental Pol icy Act of 1969 and other environ-
mental statues and regulations would be identified during the engineering and
design phase.



Project Participants

The primary project participants would be the U.S. Army Corps of Engineers and
the U.S. Fish and Wildlife Service, with involvement by thelIll inois Department
of Transportation. The U.S. Army Corps of Engineers wil 1 be responsible for
the planning and engineering design withassistance on theplanning and biologi-
cal input from the U.S. Fish and Wildl ife Service. Construction and project
administration will also be handled by the U.S. Army Corps of Engineers.

Project Schedule

It is estimated that planning and general designfor thisproject would be
completed within one year fol lowing the receipt of the funds.
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CENCR-PD-R 11 March 1988

UPPER MISSISSIPPI RIVER SYSTEM - ENVIRONMENTAL MANAGEMENT PROGRAM
FACT SHEET

GARDNER DIVISION REHABILITATION
POOL 21, ILLINOIS

LOCATION: The Gardner Division of the Mark Twain National Wildlife Refuge is a
6,000 acre backwater complex of 32 islands covered by old growth bottomland
timber with associated backwater lakes and side chutes on the Illinois side of
the Mississippi River navigation channel. It is located between approximate
river miles 332.5 and 340.2 and is about five miles north of Quincy, Illinois.

RESQURCE PROBLEM : Yearly f looding is resulting in bank and side channel eros ion
and silt depos it jon in backwater lakes. Vegetation is beginning to choke some
of the side channels, while Long Island Lake has been reduced in depth from an
8-12 foot deep natural lake to a shallow 2-3 foot deep lake devoid of most
aquatic vegetation. This area has one of the last high quality stands of
bottomland timber in the middle reaches of the Upper Mississippi River. Without
restoration, habitat value for migratory birds, aquatic mammals, fish and
endangered species will continue to decline and this link in the chain of
resting and feeding areas for migratory birds and endangered species may be
lost.

PROPOSED PROJECT: The proposed project, pending planning, engineering, and
environmental review, would involve selective dredging of backwater and lake
channels. A natural high flow cut will be deepened to permit continuous water
exchange and high flow flushing of Long Island Lake. Riprap will be
selectively placed to prevent further cutting and bank erosion and the
consequent loss of large trees.

PROJECT OUTPUTS: Dredging will improve fisheries and waterfowl habitat, clearing
choked side channels and providing more diverse depths as well as the return of
natural flushing of sediments. As water clarity improves in Long Island Lake,
submergent and emergent vegetation used by waterfowl can become reestablished.
Reduction in tree fall from bank erosion will help preserve the vanishing old
bottomland hardwoods, maintaining the day-use perches used by the endangered
bald eagle.

FINANCIAL DATA: The general design cost is estimated to be $167,000 with total
construction costs estimated at $1,696,000. Because the project would be
located on lands of the National Fish and Wildlife System, all implementation
costs would be 100 percent Federal.

A-5



USDA -NRCS
338 South 36th Street
Quincy, IL 62301

George Staley - ED-HH

Rock Island Dist. Corp of Engineers
Clock Tower Bldg. PO Box 2004
Rock Island, IL 61204-2004

3/17/98
Dear Mr. Stanley:

Enclosed is some information you requested on Bear Creek Watershed in Adams
County, concerning soil erosion,

Back in 1990-91 a resource planning group developed a resource plan on Bear
Creek. A lot of resource and background data is covered in this plan. A copy of
that planis enclosed for your review.

Also enclosed is an estimate of sediment yield from the watershed. SCS (now
NRCS) Engineers came up with that information. This information is based on
natural resource inventories done in 1979, This is the most current information

we have.

We know that especially streambank erosion is very severe on Bear Creek. Qur
report is our best estimate of gully and streambank erosion.

If I can be of further help, don't hesitate to call me at 217/224-9307 Ext. 3

C\FYLQU ﬂj;ﬂgdxy/ 25x<22£§ fﬂf3

Mike Tryba
District Conservatlomst
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Illinois Historic
Preservation Agency

I.A!_ 10Id State CapitolPlaza. SPringfield, lllinois 62701-1507 « (217) 782-4836 * TTY (217) 524-7128

ADAMS COUNTY PLEASE REFER TO:
Mississippi River Islands IHPA LOG #9%0601003 K-A
Gardener Division Habitat Rehabilitation

& Enhancement

June 23, 1999

Mr. Kenneth A. Barr, Chief

DoA/Rock Island District CoE
Environmental Analysis Branch

Clock Tower Building/Post QOffice Box2004
Rock Island, Illinois 61204-2004

Dear Mr. Barr:

Thank you for requestlng comments from our office concerning the possible effects of the
referenced project on cultural rescurces. Our comments are requlred by Sectiocn 106 of
the National Historic Preservation Act of 1966, as amended, and its implementing
regqulations, 36 CFR 800: "Protection of Historic Properties”.

Our staff has reviewed the specifications and assessed the impact of the project as
submitted by your office. We concur with the Corps’ s opinion that this project, as
proposed, will have no effect on any Historic Properties. We, therefore, have no
chjection to the undertaking proceeding as planned.

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

Sincerely,
S0

H '?}; b

AR, N

Anne E. Haaker- ..
Deputy State Historic

Preservation Officer

AFH:FRK
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Ecological Services
FWS/RIF Rock Istand Field Office
S 0 4469 48th Avenue Court
Rock Island, Illinois 61201
Tel: 309/793-5800 Fax: 309/793-5804

Jamary 7, 2000

MFR: After the preparation of this
Colonel James V. Mudd draft CAR, the interagency team
District Engineer identified and evaluated two additional

X s alternatives for side channel restoration/
U.S. Army Engineer District protection (Section 5¢ of the DPR). The

Rock Island final CAR will reflect this change.
Clock Tower Building, P.O. Box 2004

Rock Island, Hlinois 61204-2004
Dear Colonel Mudd:

This letter constitutes our draft Fish and Wildlife Coordination Act (FWCA) report for the
Gardner Division Habitat Rehabilitation and Enhancement Project (HREP), Mississippi River
Pool 21, Miles 332.5 through 340.2, Adams County, Illinois and Lewis County, Missouri. It
has been prepared under the authority of and in accordance with provisions of the Fish and
Wildlife Coordination Act (48 Stat.401, as amended; 16 U.S. C. 661 et seq.); the Endangered
Species Act of 1973, as amended; and in accordance with the Fish and Wildlife Service's
Mitigation Policy.

The Gardner Division HREP is a component of the Upper Mississippi River System
Environmental Management Program (EMP) authorized in Section 1103 of the Water
Resources Development Act of 1986. The goal of the EMP is to implement ".. .numerous
enhancement efforts.. .to preserve, protect, and restore habitat that is deteriorating due to
natural and man-induced activities. "

DESCRIPTION OF THE PROJECT AREA

All project lands are in Federal ownership and are managed by the U.S. Fish and Wildlife
Service (Service) as part of the Mark Twain National Wildlife Refuge. The project area in
Pool 21 is about five miles north of Quincy, Illinois. The 6,300 acre Gardner Division project
area was formed with alluvial deposits made by unregulated river flows. The island complex
is comprised of several islands, of which Long, Shandrew, and Flannigan are the largest. A
major backwater lake (Long Island Lake) and several important side chutes - Canton, O’Dell,
Smoots, and Shandrew make up the project area.
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Colonel James V. Mudd 2.

Gardner Division is subject to yearly Mississippi River floods and is rapidly losing its valuable
backwater areas and side chutes to siltation and vegetation encroachment. Gardner Division
has one of the last high quality stands of bottomland timber in the middle reaches of the Upper
Mississippi River, despite heavy losses of soft-mast trees during 1993 flooding. As with many
island complexes in the Upper Mississippi River, Gardner Division is comprised mostly of a
monotypic bottomiand forest dominated by silver maple (Acer saccharinum) and cottonwood
(Populus deltoides) with few remaining mast-producing trees. The waters between the island
and the main channel] contain numerous wing dams with a silty sand bottom. Most of the side
channels within the complex are filling in with bedload sediments and additional deposits
during high water periods. Most lands along the river are made up of typical bottomland
hardwood wetland habitat, some emergent and other wetland habitats, and aquatic habitats
associated with the main river channel. Landward of the levees, production agriculture
dominates the floodplain.

Watershed and floodplain development, together with navigation infrastructure and operations,
have altered floodplain hydrology. Increases in sedimentation in aquatic habitats and in the
degradation of some terrestrial habitats have reduced the quantity and quality of native
vegetative commmunities, and jeopardized the sustainability of the large river-floodplain
ecosystem.

PROJECT OBJECTIVES

The goals of the Gardner Division HREP are to rehabilitate, enhance, and protect aquatic
habitats for fish, and both resident and migratory birds. To evaluate the area for potential
improvements, the project area was divided into an aquatic (fishery) component and migratory
bird wetland and terrestrial habitat components. Specific objectives for each of the
components were developed according to the management plans and input of State and Federal
biologists. Several alternatives were considered for each component to determine the best way
to meet the project objectives.

The array of alternatives includes combinations of construction features and management
practices that will (1) reduce suspension of sediments; (2) create areas with flow and depth
diversity; (3) increase abundance and diversity of aquatic plants; (4) improve migratory bird
wetland and terrestrial habitat by restoring bottomland hardwood forest; (5) reduce
sedimentation in backwaters; and (6) increase wintering fish habitat for centrarchids and
associated species.

DISCUSSION OF PROJECT FEATURES

While other features could be implemented in the Gardner Division project area, the inter-
agency planning team felt that the features evaluated best met the project goals and objectives
as well as meeting their respective agencies’ goals and objectives.



_ Colonel James V. Mudd 3.

Table 4. Features Evaluated:

Si nel Restoration/Protection
AD No Action
Al Closing Structure/Dredging O’Dell Chute

Shoreline Protection
BO No Action
B1 Small islands only
B2 Large islands only
B3 All islands

Reforestation

C0O No Action

C 1 Placement site (67 acres)

C2 East Agricultural Field (184 acres)

SIDE CHANNEL RESTORATION/PROTECTION

Side channel restoration/protection was evaluated for O’Dell Chute. The feature includes
constructing a closing structure and dredging. The closing structure is designed to block an
estimated 90 percem of bedload sediment from entering the chute. It would be constructed
with erosion protection stone and be keyed into the current chute floor approximately 3 feet in
depth to ensure that the rock would remain in place during high water conditions. The
structure must be emergent during most river stages and would be built to 90 percent depth in
order to stop 90 percent of the sediment from migrating down O’Dell Chute. Dredging of the
downstream end of O’Dell Chute for approximately 5,000 linear feet in an upstream direction
is planned. The width of the dredge cut would be 50 feet. Restoration of aquatic habitat is
based on the presumption that dredging would increase the amount of deep water area for
overwintering (6 feet or greater) in O’Deil Chute.

SHORELINE PROTECTION

Protection of selected island shorelines with riprap will provide benefits to both terrestrial and
aquatic habitat. Protection of all identified islands with riprap, the preferred alternative, is
expected to prevent the loss of 127 acres of bottomland hardwood forest due to erosion.
Placement of riprap on all identified island shorelines will also benefit approximately 85 acres
of aguatic habitat. This feature yields a relatively small amount of the aquatic habitat units
because it presumes only the addition of riprap as substrate on the submerged portion of
protected shorelines.
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REFORESTATION

The preferred alternative involves the restoration of historic bottomiand hardwood forest on the
eastern agricultural field on Long Island and involves cessation of row crop cultivation and
planting mast-producing tree species such as pin oak, swamp white oak, bur oak, northern
pecan, and sycamore. A total of 184 acres would be directly converted from cropfield to
forest habitat by implementation of this feature. Mast trees would be planted on areas of
higher elevation within the eastern field (approximately 67 acres) and the remaining 117 acres
would be allowed to revegetate naturally. While the loss of cropfield habitat would reduce
habitat for some game species such as mallard and Canada goose, numerous other bird and
mammal species, represented by the remaining five evaluation species referred to in the table
below, would derive substantial benefits from reduced forest fragmentation, increased cover,
and improvements to the available food base provided by increased presence of mast-producing
trees.

METHODOLOGY

Habitat analysis of existing study area conditions, future conditions without the project, and
impacts of the several proposed alternatives and increments was accomplished using the
Wildlife Habitat Appraisal Guide (WHAG) procedures developed by the Missouri Department
of Conservation and the USDA Natural Resources Conservation Service. The WHAG is a
numerical habitat appraisal methodology based on USFWS Habitat Evaluation Procedures
(HEP) (1980). The analysis employed an inter-agency team approach with representatives
from the Corps of Engineers, the Illinois Department of Natural Resources, and the U.S. Fish
and Wildlife Service.

The WHAG analysis is a numerical system for evaluating the quality and quantity of particular
habitats for animal species selected by the WHAG team members. The evaluation species
used in this analysis are an established set in the WHAG model. Although a set list of species
has been used, each species represents a guild of other similar species that utilize the habitat in
similar ways. Each species represents an array of habitat variables for the species being
evaluated. These species represent key management goals and objectives of the Gardner
Division HREP (see table below for list of evaluation species). The qualitative component of
the analysis is known as the Habitat Suitability Index (HSI) and is rated on a 0.1 to 1.0 scale.
The quantitative component of the WHAG analysis is the measure of acres of habitat that are
available for the selected evaluation species. From the qualitative and quantitative
determinations, the standard unit of measure, the Habitat Unit (HU), is calculated using the
formula (HSI x Acres = HUs).

Evaluation Speues Selected for Habitat Analysis

Spegies . . . ScientificName: Habitat Evaluated
Channel catfish Ictalurus puncratus aguatic
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Species Scientific Name Habitat Evaluated
Sauger Stizostedion canadense aquatic
Largemouth bass Micropterus salmoides aquatic
Gizzard shad Dorosoma cepedianum aquatic
Carp Cyprinus carpio aquatic
Bluegill Lepomis macrochirus aquatic
Black bullhead Ictalurus melas aquatic
Mallard Anas platyrhynchos nonforested wetland

Canada goose

Green-backed heron

Branta canadensis

Butorides striatus

nonforested wetland

nonforested wetland

Wood duck Aix sponsa forested wetland
Beaver Castor canadensis forested wetland
Northern parula Parula americana forested wetland
Prothonotary warbler Proronotaria citrea forested wetland

Seven fish species were used to evaluate restoration and protection of side channel habitat and
the aquatic component of protection of island shorelines. Important sport fishing species such
as the Channel catfish, sauger, and gizzard shad commonly inhabit main channel and channei
border habitats. Largemouth bass and bluegill are centrarchids that inhabit side channels and
backwaters, and are also important sport fish species. Carp and black bullhead are common
and abundant in backwater habitats. All seven species utilize backwater areas as spawning
habitat.

Seven wildlife species were used to evaluaie the reforestation of agricultural fields on Long
Island. Mallard and Canada goose are migratory waterfowl] that utilize early successional
wetland habitat and have socioeconomic importance as game species. The green-backed heron
is a wading bird found in midsuccessional herbaceous and shrub dominated wetland habitat.
The beaver is a resident furbearing mammal that utilizes early successional forest habitat. The
wood duck is a waterfowl species that favors mature forested wetland habitat with abundant
snags and cavity trees. The parula and prothonotary warbler are neotropical migrant songbirds
that utilize mature forested wetland habitat during the breeding season.

Changes in the quality of the habitats and HUs for each species will occur as a habitat matures
naturally or is influenced by development. These changes influence the cumulative HU

derived over the life of the project. Cumulative HUs are annualized and averaged. This
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determines what is known as the Average Annual Habitat Units (AAHUs). AAHUs are used
as an output measurement to compare all the features and the project as a whole.

To complete the habitat evaluation, the study team reviewed aerial photography, topographic
maps, and preliminary design drawings. The study team based much of the existing condition
information on prior sampling of the study areas. Assumptions were developed regarding
existing conditions and project/post-project conditions relative 1o limiting factors and
management practices.

For project planning and impact analysis, project life was established as 50 years. To facilitate
comparison, target years were established at 0 (existing conditions) 1, 25, and 50 years. HSI
and AAHU for each evaluation species were calculated to reflect expected habitat conditions
over the life of the project.

Selected data will be presented in this report with reference to the habitat analysis but to avoid
duplication of tables, we refer the reader to the Habitat Evaluation and Quantification
Appendix in the main body of the Draft Definite Project Report for the compiete tabular results
of HSI and AAHU values for each of the project features.

THREATENED AND ENDANGERED SPECIES

To facilitate compliance with Section 7(c) of the Endangered Species Act of 1973, as amended,
Federal agencies are required to obtain from the Fish and Wildlife Service information
concerning any species, listed or proposed to be listed, which may be present in the area of a
proposed action.

Therefore, we are furnishing you the following list of species which may be present in the
concerned area:

Classification Common Name Scientific Name Habitat

Threatened Bald eagle Haliaeetus Breeding, Winters along
leucocephalus major rivers and reservoirs

Endangered Higgins' eye Lampsilis higginsi  Mississippi River

pearly mussel

Endangered Fat pocketbook Potamilis capax Mississippi River
pearly mussel

Endangered Gray bat Mpyotis grisescens Caves, mines; rivers and
reservoirs adjacent to forests
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Classification Common Name Scientific Name Habitat
Endangered Indiana bat Myotis sodalis Caves, mines; small

stream corridors with
well developed riparian
woods; upland forests

Threatened Eastern prairie Platanthaera Mesic 10 wet prairies
fringed orchid

Bald eagles winter along the Mississippi River, including Pool 21. Bald eagle nesting was last
recorded on Shandrew Island within the Gardner Division complex. Tree clearing for project
construction would be limited to a zone approximately 20 feet wide on 1sland shorelines
immediately adjacent to rock placement sites. No tree clearing would take place in the interior
of any islands. If necessary, clearing and other construction activity would be scheduled for
periods when eagles are not present. The proposed project would not affect bald eagles or
their habitats.

The endangered Higgins' eye pearly mussel (Lampsilis higginsi) and Fat pocketbook pearly
mussel (Potamilis capax) prefer sand/gravel substrates with a swift current and are most often
found in the main channel border or an open, flowing side channel. Because of the dominance
of sand and silty materials in the project area, these species are not likely to occur in side
channel or shoreline portions of the project area.

The endangered Indiana bat (Myotis sodalis) is listed as occurring in Adams County, Illinois.
During the summer, the Indiana bat frequents the corridors of small streams with well
developed riparian woods as well as mature upland forests. It forages for insects along the
stream corridor, and within the canopy of floodplain and upland forests. It has been shown
that the foraging range for the bats varies by season, age and sex and ranges up to 81 acres
(33ha). It roosts and rears its young beneath the loose bark of large dead or dying trees.
Radiotelemetry investigation of Indiana bats identified a maternal roost tree located on the
southern portion of Long Island. No trees would be cleared on the interior of any islands.
Tree clearing for placement of rock shoreline protection would not be conducted during the
April 1 - September 30 timeframe. Prohibiting clearing activity during this 4-month time
window would avoid potential impacts to summer roosting Indiana bats. If Indiana bats are
known to be present, they must not be harmed, harassed, or disturbed when present.

No suitable habitat exists for the Gray bat and eastern prairie fringed orchid within the project
area. The State listed veery (Carharus fuscescens) and river otter (Lutra canadensis) have been
identified as potentially occurring in the backwater complex of Quincy Bay, located at
approximate RM 329.0 to 332.0L. Neither species would be adversely affected by
construction of proposed project features.
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The proposed HREP project will not adversely affect endangered species or their habitats.
This precludes the need for further action on this project as required under Section 7 of the
Endangered Species Act of 1973, as amended. Should this project be modified or new
information indicate endangered species may be affected, consultation shouid be initiated.

EXISTING FISH AND WILDLIFE RESOURCES

Gardner Division provides habitat for a variety of wildlife including waterfowl, bald eagles,
deer, frogs, and salamanders. Wood ducks have successfully nested on the islands and resting
and feeding areas are provided for migratory waterfowl through a cooperative farming
program for row crops and other food plants. The project area is an integral part of the
Mississippi Flyway, a major migratory corridor for birds in the central United States.

Fish species found in the project area are catfish, freshwater drum, carp, and centrarchids. 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. Heron and cormorants may forage for fish in the
shallow water near the wing dams or perch on exposed trees/logs that have been washed into
the area.

A number of wing dams extend from Gardner Division to the main channel forming a dike
field. The dike field 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. The
river bottom 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 the dike field include
papershell mussel species, tubeflex worms, mayfly larvae, and other small invertebrates.

Terrestrial vegetation within the Gardner Division complex is typical silver maple association
forest cover. Silver maple is the dominant species. Due to the agricultural clearing and
modified hydrologic conditions, mast-producing tree species such as oak, hickory, pecan, and
walnut have declined, but are present on Gardner Division. Soft mast-producing species such
as hackberry, sugarberry, and sycamore number have been substantially reduced by mortality
resulting from severe flooding in 1993. Future availability of mast as a winter food source for
wildlife is a concern.

Most of the slough areas within Gardner Division have silted in. In the remaining sloughs,
wood ducks forage for duck weed and invertebrates during the migration, breeding and rearing
periods of the year. Other wildlife species using these sites include raccoon, deer, frogs, green
herons, and warblers.

One actively cultivated agricultural field remains on the istand. A portion of the 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
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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.

The results of the WHAG analysis for existing conditions in the project area indicate a broad
range of values for the evaluation species, reflective of the variety of habitat requirements for
those species. The base HUs reflect conditions as they exist today, while with- and without-
project HUs reflect TYS0 conditions. The net HUs are the net gain reflected by subtracting
the without-project habitat units from the with-project totals (Table 1). The following tables
are excerpted from the U.S. Army Corps of Engineers Draft Definite Project Report for the
Gardner Division HREP.

Table 1. Side Channel Protection/Restoration was evaluated for six species. Existing
habitat suitability and corresponding Habitat Unit values for the six species.

Without | With
|_SPECIES Base HUs. Project | Project Net HUs
|_Channel catfish 7.4 3.6 15.2 11.6
Largemouth bass 6.2 2.9 12.6 9.7
|_Gizzard shad 5.7 2.7 11.8 9.1
Carp 4.7 2.2 3.7 7.5
Bluegill 5.8 2.7 11.9 9.2
Black bullhead 5.1 2.4 10.6 8.2

Output generated by the WHAG model is consistent with the on-site visits and discussions
with local field biologists who manage the area. Note that without project HU values decline
as more aquatic habitat is degraded by sedimentation.

The existing habitat unit (HU) values for the shoreline protection feature of this project and
corresponding no action - HU values are presented below. Terrestrial and aquatic species
associated with the proposed protection of selected island shorelines are evaluated and
presented in Table 2.

Table 2. Shoreline protection existing habitat unit values and corresponding habitat unit
values for 12 terrestrial and aquatic species.
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Without With -
-Project Project

SPECIES Base-HUs | HUs HUs Net -HUs
Green-backed heron 2210.3 2175.0 2208.1 33.1
Wood duck 2870.5 2824.6 2867.7 43.1
Beaver 2409.7 2371.2 2407.3 36.1
Northern parula 2368.2 2330.3 2365.8 35.5
Prothonotary warbler 2999.7 2951.7 2996.7 45.0
Channel catfish 55.2 55.2 59.5 4.3
Sauger 55.7 55.7 61.4 5.7
Largemouth bass 35.4 354 38.2 2.8
Gizzard shad 449 44.9 46.1 1.2

Carp 44.0 44.0 44.0 0.0
Bluegill 36.9 36.9 36.9 0.0
Black bullhead 48.2 482 48.2 0.0

Table 3. Existing Habitat Unit values for seven species and corresponding habitat unit
values for the reforestation feature.

SPECIES' Net HUs
Mallard 107.7 107.7 18.3 -88.4
Canada Goose 37.7 37.7 0.3 -37.4
Green-backed heron 0.0 0.0 110.2 110.2
Wood duck 0.0 0.0 84.0 84.0
Beaver 0.0 0.0 127.2 127.2
Northern parula 0.0 0.0 68.2 68.2
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Without With
Project Project

SPECIES Base HUs| HUs ‘HUs Net HUs
Prothonotary warbler 0.0 0.0 94.5 94.5
FUTURE WITHOUT PROJECT

The No Federal Action alternative is considered the future without the project condition
allowing the area to continue to function as is. Without active management, successional
changes in habitat and further degradation by sedimentation will result in continued
degradation of fisheries habitat being filled with sediments.

The without project analysis for side channel restoration/protection and shoreline protection
indicated these habitats have a pool-wide affect on the fishery resource. Loss of these side
channel and shoreline habitats affects aquatic acreage on a scale much greater than the actual
project area dimensions. Evaluation of the side channel restoration/protection feature assumed
that under without-project conditions, aquatic habitat, particularly deep water areas (6 feet or
greater) in the chute would be essentially eliminated by target year 50. Under with-project
conditions, the evaluation assumed that surface acreage would remain relatively stable and that
the dredging component of the feature would slightly increase the amount of deep water habitat
in the chute. The value of these areas as protected off-channel lacustrine fisheries habitat is
currently limited due to a lack of depth and vegetation diversity. The shoreline protection
feature included aquatic and terrestrial components. For the terrestrial component of the
shoreline protection feature, the difference between with-project and without-project conditions
is expressed by changing the acreage figures used in the analysis. Under future without-
project conditions, a loss of bottomland hardwood forest habitat is assumed to occur over the
50-year period used in the analysis. Initial acreage losses occur with-project due to clearing of
shoreline vegetation for construction. However, following completion of construction, the
acreage of forested habitat is assumed to remain stable. Smaller islands were assumed to have
a higher rate of acreage loss from erosion than larger islands.

Evaluation of the aquatic component of the shoreline protection feature assumed affected
acreage to be limited to areas in close proximity to the protected sites, estimated to be a zone
approximately 100 feet wide and five times the linear length of shoreline protection placement.
Habitat conditions and affected acreage were assumed to remain stable over the 50-year project
life, with the only change in habitat quality between future without-project and future with-
project attributed to the addition of riprap. Analysis of both terrestrial and aquatic benefits
assumed that, in addition to the 3,200 linear feet of shoreline protection proposed as part of the
HREP, an additional 4,500 feet of shoreline protection would be placed on identified islands as
part of ongoing channel maintenance in this reach of the river.
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The without project analysis for the reforestation showed little or no change over time from the
present values. Row crop cultivation would continue on historic agricultural fields throughout
the 50-year project life. Initially, all three historic agricultural fields on Long Island, totaling
687 acres, were included in the analysis. However, cultivation of the two western fields (503
acres total) had already been discontinued prior to initiation of the WHAG analysis, and a
portion of this acreage had previously been planted with acorns and bare root seedling mast
trees as part of the Mississippi River Mast Tree Section 1135 project. For these reasons, the
western cropfields were eliminated from further analysis

FUTURE WITH PROJECT

Enhancement options for the Gardner Division project included increasing the quality of
existing habitat types, increasing the acreage of a particular habitat type(s), or a combination of
both. Several increments of each alternative feature were evaluated to determine the best
management of the habitat types at the most reasonable cost.

Side Channel Restoration/Protection

Implementation of this alternative would consist of protecting side channel habitat within
O’Dell Chute by reducing the amount of sediment entering the chute at the upper end. The
closing structure is designed to block an estimated 90 percent of the river bedload sediment
from entering the chute. Restoration of aquatic habitat is based on the presumption that
dredging would increase the amount of deep water area (6 feet or greater) in O’Dell Chute.
Fisheries benefits beyond the boundaries of O’Dell Chute are expected, however evaluation of
benefits was limited to the area directly affected by dredging and closure structure
construction. Benefits to fish and wildlife resources include spawning, nursery, feeding, and
refuge areas for fish like channel catfish, largemouth bass, and bluegill. The Al increment of
this feature generates 55.3 net AAHUs.

Shoreline Protection

Benefits to both terrestrial and aquatic habitat would be provided by the protection of selected
island shorelines with riprap, armoring the islands against erosive river forces. Prevention of
the loss of 127 of bottormland hardwood forest due to erosion is expected, creating habitat
benefits for such species as wood duck, prothonotary warbler, and beaver. Continued loss of
terrestrial habitat and the loss of large trees that have been historically used by the federally
protected bald eagle will be abated. Stabilization of the island tips and reduction of tree fall
are expected benefits. Placement of riprap on all identified island shorelines is also expected to
benefit approximately 85 acres of aquatic habitat. The riprap on the islands would provide
some fish habitat, as well as habitat for invertebrates. The rock would also provide habitat for
aquatic invertebrates that prefer attachment to hard surfaces and increased feeding
opportunities for various game and non-game species. With flows year-round, the habitat can
be utilized for spawning, nursery/rearing, and adult fish. The B3 increment of this feature
generates 192.8 net AAHU's.
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Reforestation

Restoration of historic bottomland hardwood forest on the eastern agricultural field on Long
Isiand will involve the cessation of row crop cultivation and planting mast producing tree
species. While the loss of cropfield habitat will reduce habitat for some game species such as
mallard and Canada goose, numerous other bird and mammal species will gain from this
feature. Benefits include a reduction of forest fragmentation, increased cover, and overall
improvements 10 the available food base provided by the increased presence of mast producing
trees. Species such as the green-backed heron, wood duck, beaver and prothonotary warbler
will be the primary beneficiaries from this feature. Increment C 1 of the reforestation feature
generates 358.3 net AAHU’s.

DISCUSSION

The primary goals of the Gardner Division HREP are to enhance aquatic and floodplain
terrestrial habitat. Project objectives are to protect and restore side channel aquatic habitat for
the benefit of fisheries and other aquatic life, to protect existing floodplain terrestrial habitat
from shoreline erosion, and to restore diversity of woody vegetation in floodplain terrestrial
habitat for the benefit of resident and migratory wildlife. The preferred alternative, therefore,
includes management measures selected to meet these objectives including dredging in O’Dell
Chute and constructing a closing dam at the head of the chute, placing riprap bank protection
on selected islands within the Gardner Division complex, and planting mast-producing trees on
the eastern agricultural field on Long Island.

The WHAG analysis indicates that the preferred alternative would provide the greatest habitat
benefits in the most cost-effective manner. The preferred alternative meets HREP goals and
objectives, adds habitat diversity as well as quality, and best meets the overall management
objectives for the site. Benefits to both game and non-game species would be realized by
increased fisheries habitat including the bald eagle and other piscivorous species.

CONCLUSIONS AND RECOMMENDATIONS

The Gardner Division HREP offers a unique multi-faceted opportunity to restore and enhance a
diverse fishery and wildlife resource. In addition, the proposed HREP will contribute directly
to achieving the goals of the North American Waterfowl Management Plan (an international
inter-agency plan to increase waterfowl populations) for waterfow!] species and the goals of the
Partners for Flight program to protect and increase the habitats for neotropical migrants.

Therefore we recommend the preferred alternative which includes:

1. Construction of an emergent closure structure and dredging in O’Dell Chute.

2. Protection of the shorelines and head ends of selected islands.
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3. Planting 67 acres of mast-producing trees on higher elevations of the eastern agricultural
field on Long Island.

We appreciate the opportunity to provide these comments and look forward to continued
coordination on this project. If you have any questions, please contact Ms. Heidi Woeber of
my staff at (309) 793-5800, ext. 517.

Sincerely,

A 7

7oA LA —
\_’/j ./.4:'4(// //J “"1 frl
Richard C. Nelson
Supervisor

cc: USFWS/MTNWR (Steinbach, Ellis, Westphall, Sprunger)
ILDNR (Poulter, Sallee)
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ILLINOIS

DEPARTMENT OF

NATURAL RESOURCES

Office of Water Resources

p 3212 88‘(‘)“1 Second Street, Springfield 62701-1787 George H. Ryan, Governor @ Brent Manning, Director
pnt 2o,

SUBJECT:  Application for Permit #20004063

U.S. Army Corps of Engineers, Rock Island District
Clock Tower Building, P.O. Box 2004
Rock Island, lilinois 61204-2004

Gentlemen:

Receipt of your application for an Illinois Department of Natural Resources, Office of
Water Resources permit is acknowledged. Review of your proposed project to ensure
its compliance with the Rivers, Lakes and Streams Act, 615 ILCS 5 (1998 State Bar
Edition), will be completed by Office of Water Resources' engineer, -Mike Diedrichsen
(217/782-3863). No work on the project should be initiated until an IDNR/OWR
permit has been received.

We are forwarding a copy of your application for permit form to the lllinois Historic
Preservation Agency (IHPA) for their review. In accordance with Section 4 of the lllinois
State Agency Historic Resources Preservation Act, 20 ILCS 3420/4 (1994 State Bar
Edition), and the resulting IHPA "Rules for Review of State Agency Undertakings” (17 Ili.
Adm. Code 4180), we are delegating to you responsibility to provide to IHPA any
additional necessary documents regarding compliance of the project with the
aforementioned Act. IHPA will contact you and this office regarding their jurisdiction
within 30 days of their receipt of the forwarded application form. If you have any
questions in this regard, please contact IHPA at 217/785-5027.

We are also providing a copy of your application to this agency’s Office of Realty and
Environmental Planning (OREP). Consultation with that office may be required
regarding your project’s compliance with the lllinois Endangered Species Protection Act,
520 ILCS 10 (1994 State Bar Edition), and the resulting rules for “Consultation
Procedures for Assessing Impacts of Agency Actions on Endangered and Threatened
Species” (17 Hl. Adm. Code 1075). If any further action regarding consultation is
necessary, OREP will notify you within 30 days.

You are also advised that OREP reviews U. 8. Ammy Corps of Engineers Sections 10
and 404 permit activities. If your project requires a Corps permit, you may receive
comments or recommendations from OREP, primarily related fo the biological effects of
the work, which may be ouiside the purview of the lllinois Department of Natural
Resources, Office of Water Resources permit process.

Sincerely,
J“ﬁtc.‘ ) L ; B
Dennis L. Kennedy, P.E. 1. b i
Senior Water Resources Enginter sy MAY - oag0p T
DLK:MLD:crw |
i ; '-.!!s 'H E."_}e:r:‘ !

cc:  Hlinois Historic Preservation Agency w/encl. 0
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JOINT APPLICATION FORM
R w 1to ba atsigned by Agency] 2 Dats 3. For sgency use onfy (Oaie Received]

4% B W Nery 26, 2000

Name and sddrese of applicant . ] 5. Nane, addrwss, and Utle of authortoed agednt

U.S. Army Corps of Engineers, Mr. Jqseph Raoul, Jr. , P.E. , Chief,

Rock Island District Engineering Div. , Rock Island District,
Clock Tower Bldg. , P.O. Box 2004 Corps of Engineers, P.0. Box 2004

Rock Island, il 6120{}_2004 Rock Islaﬂd, IL 61204""2004

Tetephone no. during : A ) Teleptvone . during NG ( y {309) 794-52264
dualneas bours turtinets hours

AIC{ ) — L ]

Project Deacription and Remarks: Describe in detall the proposed activity, its purpes, and internded vea, Also indicate the drainags srea ot the dved 1o the o it
Use sttachments ¥ newded,

¢ Gardner Division habitat rehabilitat ion and enhancement project features include
'redging portions. of Q' Dell Chute, erecting a closure structure at the upriver emdof the
‘redge cut, perf orming shoreline protection along various islands within the Gardner
iivision complex, and ref ores t ing an existing agricultural field. A copyofthe

iefinite Project Report is encldsed with this application. Chapter 6 describes the
‘ecommended plan. Detailed plates are also included in this report.

Hamaa, addresaes, snd telephone aumbaers of all adjolning snd potentaally S¥ected property cwners, inchading e owner of the suisject property f different from applicant.
U.8. Fishand Wildlife Service

Mark Twain MNational Wildlife Refuge

1704 North 24th St.

Quincy, IL 62301

Lecation of activily

Legal Description:

Mississippi River éJ'T 18, ;9 aq 30 32 ”\J qa) ;7:39{
Name of waterway at focation of the activity Sec. Twp. Rge. 18

Adarsst  Pool 21, Uvper Mississippi River Miles 332.5 throush 340.2

Street, roxd, or ather deacripitve location

Near Quincy, Illincis Adams County
In oc mear city or town fName of Local  Governing Community
Adams Illinois
County State Zp Code

. Date activity s proposed to commence _ Novemhbher 2000 - £s 4 Time of G o 3 vears (to Sep 2 )

). i any portion of the activity for which suthottration is sougtil now fete? Yes _X No M tn “Yaa™ give in Mewm &
Wmd‘(narmadvnym leted ndicate the extsling work on deawings.

1. List 201 app s or cartificati ired by othet fedenal, ntrstate, state, of local agencies for any st we, ction, di d , Of other activities descrived in this
appiatmltdmfmkhmu-dmmmuhcundc , iinow Depax of N -mﬂmmmmm
2gencies newd rot be Gixted,

baving Agency Jype Approval Sdentificarion Mo, Date of Apofication Rate of Appeovad

No additional requests

L Has any agency dended approval for the activity descritved herein or for any activity dicectly related to the ity descibed herein? You ._F__No (f Yes, expiain In kew 6]

13. Apphcxiion is herety made for authorizxts
of tha activitiea descrbed tarein, { curtify
that { am famdier with informat en contained

N the apphication, Zidthat to tha best of my Slg of Apph or A
knowiedge snd belial, such formation &

truw, compiete, and accyrate, { futher cartify
that | poxsess the suthority %o undertake te

Joseph Racul, J

CR FORM 426 —'
YAUG 95




ILLINOIS

NATURAL RESOURCES

524 South Second Street, Spring field §2701-1787 dim-Edger, Governor @ Brent Manning, Director

May 11, 2000

Department of the Army

Rock Isiand District Corps of Engineers

Clock Tower Building - P. O. Box 2004

Rock [sland, Ulinois 61204-2004

Attn: Planning, Programs, and Project Management Division (Darron Niles)

Dear Mr. Niles:

My staff and I have reviewed the Gardner Division Habitat Rehabilitation and
Enhancement Report dated March, 2000. Brad Poulter, the District 20 Wildlife
Habitat Biologist for Illinois Department of Natural Resources, has been actively
involved with the planning process, and we have no further comment.

We appreciate the opportunity to respond.

Sincerely yours,

Deck Major, Regivmal
Wildlife Biologist
IL. Dept. Of Natural Resources
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.00 THU 08:56 FAX 3087935804 ROCE ISLAND FIELD QFFICE - -+ - COE-RID PERMITS [Bico2

Tha purpose of this publicniics |3 1 30ick COMMANKS OFF W POPOSEd PrOMCL NO OBJE(?IION
of Engineers Applicant: U.S. Amy Corps of Engineers Dete: May 25, 2000
Rock Igiand District
Expiress June 14, 2000
CEMVR-DD-350600 Section 404

Joint Public Notica
LS. Army Corps of Engineers
{lkinois Environmental Prataction Agency
lllincis Department of Natural Resources/Office of Water Resources

1. Applicant. U.§. Ammy Corps of Engineers, Clock Tower Building, Rock tsiand, lllinois 512042004,

2.Project Location. The Gardnar Divislon Hasitat Renabilitation and Enhancement Project (HREP) s located § miies upstraam
of Quingy, lliinois, near the midpaint of Foal 21. The project arsa bee In vanious sections in Townships 1 South and 1 North, Range
9 West, Adams Caunty, lllinais, botweoan Upper Mississipp! River miles 332.5 and 340.2. Gardner Division ks made up of gaveral
islands, of which Long, Shandrew, and Flannigan are the largest The project area aigo containg a major backwater lake and
severs! important side chutss = Canton, O'Dell, Smoots, and Shandrew, All projact lands are in Federal ownership and are
managad by the U.S. Fish and Wikdlife Service es part of the Mark Twain National Wiidife Rafugs.

3. Project Description.

a. Purposa. The primary goais for the Gardner Division HREF are to gn hance aquatic and floodplaln terrestrial habitat. Project
objectives are to protect and restare side channel squatic habitat for the benefit of fisheries and other aquatic ife, to protact axicting
fioodplain temrestrial habitat from shoreline erosion, and to restors diversity of waody vegatation on floadplain terestriat habitat for
the benefit of resident and migratery wiidiife. Management measures selected to meet these objeclives include dredging in O'Dell
Chute and ganstructing a closure structure, placing fiprap bank protaction on salacted islands within the Gardner Division complex,
and planting mast-producing trees on Leng leland’s sastern agricultural fieid,

b. Proposed Project The project plan includes: dredging 8400 feet of O'Dell Chuta and conctructing an emergent closure
structure upsiream of the dredged channel; protadiing the shoratines and haad ends of selected islands; and planting 67 acres
of mask-producing trees on the dradged material placamant site located on Long Istand's eastem egrcultent field.

(1) Side Channel Restoration and Protection: O'Dell Chute Dredging. Approdmataly 77,500 cubic yards of sandy
material Chute will be hydrauiicatly dredged in an upstream direction fram approximately 6,400 (Ingar feet of the downstream end of
O'Dell. Tha width of tha dredge cut wil be 50 feet, with proposed vertical sides, A dretge cut depth of 7.5 feet {elevatid62.s) &
required to ensure a 6-foot depth below fiat pool at the end of the project life (30 years) to maintain fisheries beneftis. it is presumed
that the sides of the dredged area will siump to their natural angle of repose e the material 5 being dredged. The natural angie of
repose of the sandy material is expected tobe 8 2:1 (horizontalvertical) siope. The appearance of the dredge it Immediately
following the dredging activities will axhiolt dradge cut sides with appraximately 2:1 slopes and & 50-foot bottom width, The material
will be placed (using booster pumps as appropriate) on the eastem agricuttural field of Long sland that runs adjacent to this chute,

{2) Slide Channol Ractoration and Protestion: O'Dell Chute Clogure Structure. A ciosure structure to stop sand from
migrating downstream to be constructed will be emergent approximetely 90 percent of the year and will be submergent the rest of
the tima, The structure witl be plassd at the upstream end of O'Delf Chute Dredge Cut. Dredging activities will have to be
performed ptiorto construsting the closure structure to ensure accass to this losation, The maximum chute width is around
300 feet. with an average width cioser to 150 feel. The closure struture will run tha entire width of the channe! at the proposed
location. The structure will be keyad it tha currant chuta fiood to ensure that the rock will remain in place during high water
cenditions. The struclure's side siopes will bo 2 horizontal to 1 verfical. The top of the structurs wili be approximatety & feet
in depth due to using a stone size of 400-pound stone. Approximately 4,400 tans of rock will be required far construction,
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IIlinois
Department of
Natural Rescurces bt state s

24| 524 South Second Street ¢ Springfield, linois 62701-1787 George H. Ryan, Governor * Brent Manning, Director

June 12, 2000

Colonel James V. Mudd

District Engineer

Department of the Army

Rock Island District, Corps of Engineers

Clock Tower Building, P.O. Box 2004

Rock Island, Illinois 61204-2004 Attn: OD-S

Dear Colonel Mudd:

The Illinois Department of Natural Resources, Office of Realty and Environmental Planning, has
reviewed the project(s) listed below and has no objections to permit issuance:

Permit No. Applicant
390600 U.S. Army Corps of Engineers

Please contact me if we can be of further assistance.
Sincerely,

Qﬁ‘u SZA.OK

Robert W. Schanzle
Permit Program Manager

RWSas $5-18(00) e
Lo g
cc:  IDNR/OWR (Dalton)
IEPA (Yurdin) i T
USFWS (Fisher) T
USEPA (Pierard)

This recommendation regarding the issnance/denial of the U.8. Ammy Corps of Engineers permit by the IDNR, Office
of Realty and Environmental Planning does not supersede permit decisions made by the IDNR, Office of Water
|Resources under the Illinois Rivers, Lakes and Streams Act
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Illinois |
Department of .
% ! ] ture George H. Ryan, Governor* [ Hampton, Director
_ T L

State Fairgrounds - P.0. Box 19281 + Springfield, IL 62794-9281 « 217/782-6297 » TDID> 217/524-6858 » Fax 217/557-0993

June 19, 2000

Mr. Darron Niles

U.S. Army Engineer District, Rock Island

ATTN: Planning, Programs and Project Management Division
Clock Tower Building - P.O. Box 2004

Rock Island, Hlinois 61204-2004

Re: Upper Mississippi River System
Environmental Management Program
Definite Project Report with Integrated EA (R-15PR)
Gardner Division Habitat Rehabifitation and Enhancement
Pool 21, Mississippi River Miles 332.5 - 340.2
Adams County, Hlinois

Dear Mr. Niles:

The lllinois Department of Agriculture (IDA) has examined the above referenced project for its
potential impact to agricultural land in order to determine its compliance with the federal Farmland
Protection Policy Act (7 USC 4201 et seq.) and, hence, the lllincis Farmland Preservation Act (505
ILCS 75/1 et seq.).

The recommended plan includes constructing an emergent closure structure and dredging in O'Dell
Chute; protecting the shorelines and head ends of selected islands; and plantina 67 acres of mast-
producing frees on a dredged material placement site located on Long [sland's eastern agricultural
field. Because all Gardner Division project features will be located on federally owned fands
managed, through cooperative agreement, by the USFWS, the IDA does not object to the project's
implementation.

We have determined the project meets the intent of the lliinois Farmland Preservation Act.

Sincerely,

-/

James R. Hartwig
Office of Farmland Protection and Mined Land Reclamation

JRH:drs

cc: Director Joe Hampton, IDA John Herath, IDA
Joan Messina, IDA Warren Goetsch, IDA
Mike Williams, IDA Steve Frank, IDA

Jim Lippson, IDA
A-30



ILLINOIS

DEPARTMENT OF

NATURAL RESOURCES

Office of Water Resources

524 South Second Street, Springfield 62701-1787 George H. Ryan, Govemor @ Brent Manning, Director
June 28, 2000

SUBJECT:  Gardner Division Habitat Rehabilitation
and Enhancement Project
Mississippi River, Adams County

Mr. Joseph Raoul, Jr., P.E.

Chief, Engineering Division

U.S. Army Corps of Engineers

Rock Island District

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

ATTENTION: Ms. Kara Mitvalsky, Environmental Engineering Section
Dear Mr. Raoul:

Thank you for the April 20, 2000 transmittat of your application for an lllinois
Department of Natural Resources, Office of Water Resources permit for the
subject project. The public notice comment period for the project expired on June
14, and neither we nor your Regulatory Branch have received any letters of
objection. However, to help us determine whether the proposed work complies
with our public waters and floodway construction requirements, the following
additional information should be submitted:

1. An assessment of the impact the proposed O'Dell Chute closure structure
would have on sedimentation in the upstrearn portion of the chute;

2. An evaluation of the impacts the closure structure would have on the
public’'s interests in, and uses of, the upsiream portion of the chute; and

3. An assessment of the impacts the proposed closure structure and Long
Island dredged material placement would have on normal and flood flows
of the river. This assessment should consider the potential for and affects
of similar floodway construction on Federal and other properties in the
project reach. '

Please feel free to contact Mike Diedrichsen of my staff at 217/782-3863 if you
have any questions or comments.

Sincerely,

Dennis L. Kennedy, P.E.
Senior Water Resources Engineer

DLK:MLD:crw
cc: U.8. Army Corps of Engineers, Rock Island District (CEMVR-OD-390600}
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United States Department of the Interior

COFFICE OF THE SECRETARY
Office of Environmenta} Policy and Compliance
Custom House, Room 244
200 Chestnut Street
Philadelphia, Pennsylvania i9106-2904

!N REPLY RE FE R T0):

July 11, 2000
ER 00/349

Colenel James V. Mudd

District Engineer

Rock Island District, U.S. Army Corps of Engineers
Clock Tower Building

Rock Island, Illinois 61204-2004

Dear Colonel Mudd:

As requested, the Department of the Interior (Department) has reviewed the draft Definite Project
Report with Integrated Environmental Assessment for the Gardner Division Habitat
Rehabilitation and Enhancement Project, Pool 21 of the Upper Mississippi River (miles 332.5
through 340.2), Adams County, [llinois. The U.S. Fish and Wildlife Service (Service), as the
Federal project sponsor, has worked closely with the U.S. Army Corps of Engineers (Corps) and
the Illinois Department of Natural Resources (ILDNR) (non-Federal project partner) throughout
the planning process to develop a project that will restore and protect the fish and wildlife
resources of the project area. The Service will continue to work with the Corps and the [LDNR
in the final design and evaluation of the proj ect’s enhancement measures. The subject docurnent
adequately addresses the environmental concems of the Department.

We appreciate the opportunity to review the document and provide these comments.

Sincerely,

Q/é. q,.,/*-*// .

ichael T. Chezik
Regional Environmental Officer
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Mark Twain National Wildlife Refuge
1704 N. 24" Street

Quincy, IL 62301
Phone: (217) 224-8580 Fax: (217) 224-8583

Memorandum

To: Darron Niles, Corps of Engineers, Rock Island District

From: Karen Westphall, USFWS, Mark Twain Nationa! Wildlife Refuge
Subject: Comments on Gardner Division Public Review Draft DPR

Date: August 8, 2000

Enclosed are comments from Mark Twain NWR on the draft Definite Project Report for the
Gardner Division HREP. If you have any comments, please let me know. Thanks

cc:  Heidi Woeber, RIFO
Dave Ellis, Annada District
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Gardner Division HREP

Comments on Public Draft DPR
USFWS - Mark Twain National Wildlife Refuge
August 8, 2000

1. Side_Channel_and Backwater_Restoration/Protection
An on-site meeting with the Illinois DNR and a local angler has confirmed existing deep-
water fisheries habitat in the upper part of O 'Dell Chute. In order to protect this habitat
from sedimentation, the Refuge recommends moving the closing structure up to the head
of Flannigan Island. A 5000-foot dredge cut would still be constructed at the downstream
end of O’Dell Chute to ensure fish access to the chute and to provide additional
overwintering habitat. This option is described on page 12, paragraph a.2 of the DPR.

At the open house on June 22, the public expressed concern about the potential for
increased sedimentation in Canton Chute if a closing structure is built in O’Dell Chute. In
order to address this concern, post-project monitoring should be expanded include
transects in Canton Chute.

2. Shoreline protection
Construct as recommended in draft DPR with shoreline protection on all identified islands.
(Note: Plate 2 should include stabilization at the head of Shandrew Island.)
The Refuge recognizes and appreciates the use of Corps O&M funds for some of the
shoreline protection sites. It is hoped that these sites can be scheduled for protection
within the same time frame as the HREP sites in order to minimize further resource
damage.

3. Reforestation
Construct as recommended in draft DPR. Includes dredge material placement and tree
planting only on the highest elevations of the field (67 acres total).

4. Long Island Lake
Many public comments expressed concern about sedimentation at the lower end of Long
Island Lake. The Corps should evaluate the feasibility of dredging the lower end of the
lake to improve water exchange and fish access. In order to minimize project construction
delays, this feature (if feasible) could be constructed as part of a future habitat
enhancement project.

5. Other
The Refuge also recommends evaluating the effects of removing ditch plugs from the

upper end of Long Island. Natural channels on the island were blocked years ago to
facilitate access to agricultural fields. If remaoved, would water flow to Long Island Lake

increase? How would any increased flow affect the habitat quality and sedimentation rate
in the lake?
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ILLINOIS ENVIRONMENTAL PROTECTION. AGENCY

1021 NortH GRAND AVENUE EasT, P.O. Box 19276, SPRINGFIELD, ILuNois 62794-9276
217/782-3362 THOMAS V. SKINNER, DIRECTOR

August 22, 2000

Rock Island District

Corps of Engineers

Clock Tower Building
Rock Island, Illinois 61204

RE: U.S. Army Corps of Engineers (Adams County)
Gardner Division HREP - Mississippi River
Log # C-0527-00 [CoE appl. # 350600]

This Agency received a request on April 24, 2000 from U.S. Army Corps of Engineers requesting necessary
comments concerning the dredging of 77,500 cubic yards of material and other activities associated with the
Gardner Division HREP. We offer the following comments.

Based on the information included in this submittal, it is our engineering judgment that the proposed project may

be completed without causing water pollution as defined in the [llinois Environmental Protection Act, provided the
project is carefully planned and supervised.

These comments are directed at the effect on water quality of the construction procedures involved in the above
described project and are not an approval of any discharge resulting from the completed facility, nor an approval

of the design of the facility. These comments do not supplant any permit responsibilities of the applicant toward
the Agency.

This Agency hereby issues cernification under Section 401 of the Clean Water Act (PL 95-217), subject to the
applicant's compliance with the following conditions:

1. The applicant shall not cause:

a. violaticn of applicable water quality standards of the Illinois Pollution Contrcl Board, Title 35,
Subtitle C:. Water Pollution Rules ard Regulation;

b. water poliution defined and prohibited by the Illinois Environmental Protection Act; or
c. interference with water use practices near public recreation areas or water supply intakes.

2. The applicant shall provide adequate planning and supervision during the project construction period for

implementing copstruction methods, processes and cleanup procedures necessary to prevent water pollution and
control erosion.

3. Any spoil material excavated, dredged or otherwise produced must not be returned to the waterway but must
be deposited in a selfcontained area in compliance with all state statutes, regutations and permit requirements
with no discharge to waters of the State unless a permit has been issued by this Agency. Any backfilling must be
done with clean material and placed in a manner to prevent violation of applicable water. quality standards.

Oy
N .

- ;! - Ty .t
4 e s ST
¢! - s b
t
I

il AUB 24 200 i

GEORGE H. Ryan, GOVERNOR ‘ 1\
!

o~
A-33



4. All greas affected by construction shall be omiched and seeded as soon after construction as possible, The
applicant shall undertake necessary tmeasures and procedures to reduce erosion during construction. Interim
measures to prevent erosion during construction shall be taken and may include the instaliation of staked straw
bales, sedimentation basins and temporary muiching. All construction within the waterway shall be conducted
during zero or low flow conditions. The applicant shall be responsible for obtaining an NPDES Storm Water
Permit prior to initiating construction if the copstruction activity associated with the project will result in the
disturbance of 5 (five) or more acres, total land area. An NPDES Storm Water Permit may be obtained by
submitting a properly completed Notice of Intent (NOI) form by certified mail to the Agency's Division of Water
Pollution Control, Permit Section

5. The applicant shall implement erosion control measures consistent with the “Illinois Urban Manual”
{IEPA/USDA, NRCS; 1995).

6. The proposed work shall be consiructed with adequate erosion control measures (i.e., silt fences, straw bales,
etc.) to prevent transport of sediment and materials to the adjoining wetlands.

This certification becomes effective when the Department of the Army, Corps of Engineers, includes the above
condition # 1 through # 6 as conditions of the reguested permit issued pursuant to Section 404 of PL 95-217.

This certification does ot grant immunity from any enforcement action found necessary by this Agency to meet
its responsibilities in prevention, gbatement, and control of water pollution.

Sincerely,

Sl

Bruce J. furdin, Manager
Watershed Management Section
Bureau of Water

cc: IEPA, Records Unit
IEPA, DWPC, FOS, Springfield
IDNR, OWR, Springfield
USEPA, Region 5
U.S. Army Corps of Engineers
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DEPARTMENT OF THE ARMY
ROCK ISLAND DISTRICT, CORPS OF ENGINEERS
CLOCK TOWER BUILDING - P.O. BOX 2004
ROCK ISLAND, ILLINOIS 61204-2004

REPLY TG
ATTENTION OF hitp:/vww.mvr. usace.army.mil

August 31,2000
Ms. Mitvalsky/ab/5623
Engineering Divisien
Envircnmental Engineering Section

Subject: Gardner Division Habitat Rehabilitation and Enhancement
Project, Mississippi River, Adams County

Mr. Mike Diedrichsen

Illinois Department of Natural Resources
Office of Water Resources

524 South Second Street

Springfield, Illinois 62701-1787

Dear Mr. Diedrichsen:

This letter is in responseto your letter dated June 29,2000,
requesting more information prior to issuing an Illincis Department
of Natural Resources, Office of Water Resources permit for the
subject project. In this letter, you requested additional
information on three items. These items and their responses are
enclosed with this letter.

Please feel free to ccontact Kara Mitvalsky of my staff at
telephone number 309/794-5623, or via electronic mail at
Kara.N.Mitvalsky@mvr02 .usace.army.mil, if you have additicnal
questions or comments.

Sincerely,

ORIGINAL SIGNED BY

p— -— 1

- Teha J- Cepefend

{2# Joseph Raoul, Jr., P.E.
Chief, Engineering Division

Enclesures
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Mr. Mike Diedrichsen

Ilinois Department of Natural Resources
Office of Water Resources

524 South Second Street

Springfield, IL. 62701-1787

Mike; August 31, 2000

This is a follow up to our telephone conversation on August 29™ and your e-mail
of August 30 both conceming the Gardner Division Habitat Rehabilitation and
Enhancement Project. Specifically an accumulated effect of the cutoff wall and the
dredge disposal on the water surface profiles needed to be studied. To answer that
question the HEC-RAS model developed to study the possible impacts to flood heights of
the cutoff wall was modified to include the dredge disposal arca. The proposed dredge
disposal is from approximately river mile 335 to 336 and runs between 500 and 1000 foot
wide and 8 inches deep. I modeled a dredge disposal fill site that is 1,000 foot wide and
0.67 feet deep from river mile 334.9 to 336.6. The area modeled is larger than the
proposed disposal area to fully account for any exira dredging that may occur.

Enclosures one and two show the most downstream cross-section (334.9) under current
conditions and with the dredge disposal placed in the agriculture field respectively. The
1% frequency flow (371,000 cfs), the flow resulting in a river water surface at the top of
the cutoff wall under natural conditions (66,000 cfs) and the flow resulting in a water
surface elevation at the top of the dredge disposal fill under natural conditions (110,400
cfs) were modeled for this study.

The 1% flow under natural conditions (defined here as without the cutoff wall or
the dredge disposal fill) used flows from the Upper Mississippi River Water Surface
Profiles: River Mile 0.0 to River Mile 847.5, Technical Flood Plain Management Task
Force, November 1979, and used the 1% flood profile as the downstream boundary
condition. The model was calibrated to match the profile in the study. Flat pool was

used for the downstream boundary condition for both the 66,000 cfs and the 110,000 cfs
flows.

The water surface profile did not change for any of the flow conditions for either
the with or without condition of the stone cutoff wall at the upper end of O’Dell Chute
and the dredge disposal fill in the agriculture field. Enclosures three and four show the
water surface profiles in tabular and graphic forms for the 1% flood, the cutoff wall
overtopping ¢vent and the dredge disposal fill overtopping event.

There is no similar work anticipated in this area in the future. Dredging in other
backwater areas of Gardner Division was looked at, at various times in this study but was
rejected by the U.S. Fish and Wildlife Service as unsustainable for habitat improvement.
No other cutoff wall is feasible in this reach of the river, The plan includes the possibility
of re-dredging the chute in 25 years. If the project is a success the extra fill area modeled
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will be enough to contain the new dredge material and if the project is not successful then
the dredging -will not be done in 25 years.

If you need additional information from our office please contact David Martin at
309-794-5361 or david.l.martin@MVRO02.usace.army.mil.

David L. Martin
Hydraulics Section
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HEC-RAS River: Illinois Reach: Pool 21

Reach River Stz Plan Q Total Min Ch El W.5. Elev
(cfs) (££) {£ft)
Pool 21 343.1 Natural 371600 444 .0 491.87
Fool 21 343.1 Wall*dd 371009 444.0 491.87
Pool 21 343.1 Natural 66000 444.0 475 .63
Pool 21 343.1 Wall*dd 66000 444 .C 475.63
Pool 21 343.1 Natural 110400 444.0 479.08
Pogl 21 343.1 Wall *dd 110400 444.0 479.08
Pool 21 342.8 Natural 371000 453 .8 492.66
Pool 21 342.8 Wall*dd 371000 453.8 491..67
Pool 21 342.8 Natural 66000 453.8 475.58
Pool 21 342.8 Wall *dd 66000 453.8 475.58
Pool 21 342 .8 Natural 1104900 453 .8 478.99
Pool 21 342.8 Wall* dd 110400 453 .8 478.99
Pocl 21 342.7 Natural 371000 452.8 491.63
Pocl 21 342.7 wall*dd 371000 452.8 491 .63
Pool 21 342.7 Natural 660040 452.8 475.57
Pogl 21 342.7 Wall*dd 66000 452.8 475.57
Popl 21 342.7 Natural 110400 452.8 478.87
Bool 21 342.7 Wall* dd 110400 452.8 478.97
Pool 21 342.6%9 Wall*dd 371000 452.8 451.47
Bool 21 342.6% Wall+*dd 66000 452.8 475.52
Poel 21 342.69 Wall+*dd 110400 452.8 478.89
Pool 21 342.65 Natural 371000 452.8 451 .47
Pool 21 342.65 Natural 66000 452.8 475.51
Pool 21 342 .65 Natural 110400 452.8 478.88%
Pool 21 342.3 Natural 371000 446.7 45%1.29
Fool 21 342.3 Wall*dd 371000 446 .7 451.30
Pool 21 342.3 Natural 65000 446.,7 475.44
Pool 21 342.3 Wall *dd 66000 446.7 475 .44
ool 22 42,2 Natural 1104400 445.7 478 .7
Pool 21 242.3 Wall* dd 110400 446.7 478.79
Pool 21 341.9 Natural 371000 44%9.1 491.20
Paol 21 341.9 Wwall*dd 371000 449,11 491.21
Pool 21 341.9 Natural 66000 449.1 475 .37
Pool 21 341.9 Walirda 66000 449.1 475.37
Pool 21 341.9 Natural 110400 449.1 478.70
Pool 21 341.9 Wall * dad 110400 448.1 478.70
Pool 21 341.5 Fatural 371000 452.% 491.29
Pool 21 341.5 Wall+dd 371000 452.9 491.20
Pool 21 341.5 Natural 66000 452.8 475.30
Pool 21 341.5 Wal 1* dd 66000 452.9 475.30
Pool 21 341.5 Natural 110400 432.9 478.62
Poecl 21 341.5 Wall*dd 110400 452.9 478.62
Pocl 21 341 Natural 371000 452.% 4931.09
Pool 21 341 Wall* dd 371000 452.5% 491.09
Pool 21 341 Natural 66000 452.9 475.18
Pool 21 341 wall*ad 66000 452.9 475.19
Pool 21 341 Natural 1104400 452.8 478 .48
Pool 21 341 Wall*dd 110400 452.9 478.49
Pool 21 340.9 Natural 371000 449.3 490.94
Pool 21 340.9 Wall* dd 371000 449.3 450.94
Pool 21 340.9 Natural 66000 449.,3 475.03
Pool 21 340.5 Wwall* dd 660040 449.3 475.03
Pool 21 340.9 Natural 110400 449.3 478.29
Pogl 21 340.9 Wall*dd 110400 449.3 478.29
Pocl 21 340.3 Natural 371000 451 .4 490,81
Bool 21 340.3 Wall*dd 371c00 451.4 &90.81
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CLEAN WATER ACT
SECTION 404(b)(1) EVALUATION



DEPARTMENT OF THE ARMY
ROCK ISLAND DISTRICT. CORPS OF ENGINEERS
CLOCK TOWER BUILDING -~ PO, BOX 2004
ROCK ISLAND. ILLINOIS 61204-2004
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CLEAN WATER ACT
SECTION 404(b)(1) EVALUATION

GARDNER DIVISION HABITAT REHABILITATION AND ENHANCEMENT

POOL 21, MISSISSIPPI RIVER MILES 332.5 THROUGH 340.2
ADAMS COUNTY, ILLINOIS

SEPTEMBER 2000
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SECTION 1 - PROJECT DESCRIPTION

LOCATION

The proposed project 1s located on the left descending bank of the Mississippi River (River Miles
332.5-340.2) in Adams County, Illinois, The Gardner Division complex is just north of Quincy,
THinois.

The lands comprising the Gardner Division complex are owned by the U.S. Army Corps of
Engineers (Corps) but are managed by the U.S. Fish and Wildlife Service and the Illinois
Department of Natural Resources for the benefit of both game and nongame wildlife species. The
project area consists of approximately 6,300 acres of bottomland hardwood wetlands, cuitivated
croplands, and aquatic habitats. See Figure ES-1 of the DPR (Definite Project Report).

GENERAL DESCRIPTION

By definition and Federal regulatory jurisdiction, much of the site is classified as wetland or
“waters of the United States” and is therefore subject to evaluation and regulation under
Section 404 of the Clean Water Act.

The Gardner Division Habitat Rehabilitation and Enhancement Project includes dredging and
construction of a closure dam in the O’Dell Chute side channel, placing rock shoreline protection
on severzal of the islands in the complex, and planting of mast-producing trees on a portion of the
historically cultivated cropland. These improvements would benefit both game and nongame fish
and wildlife and would enhance overall habitat diversity. A more detailed description of project
features and expected benefits is provided in the main text of the DPR, of which this Evaluation is
an appendix.

B-1



AUTHORITY AND PURPOSE

Authority for the proposed project 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 99-62), as amended (see Section 1.1. of the DPR).

The purpose of this project, under Section 1103, is “to ensure the coordinated development and
enhancement of the Upper Mississippi River (UMR).” The project is the result of planning efforts
by the State of llinois, the U.S. Fish and Wildlife Service, and the U.S. Army Corps of Engineers.

GENERAL DESCRIPTION OF DREDGED AND FILL MATERIAL

Fill material for shoreline protection would consist of approximately 16,600 tons of riprap and
9,700 tons of bedding stone. Rock material for construction of the closure structure at the head of
O’Dell Chute would consist of approximately 4,400 tons of riprap stone. All riprap and bedding
stone would be inert and uncontaminated rock obtained from an approved source. Rock up to
450 pounds in size would be used for all structures. In addition to the rock placed for shoreline
protection as part of the EMP project, approximately 23,650 tons of riprap and 13,750 tons of
bedding stone would be placed as shoreline protection for channel maintenance purposes.

Material to be dredged from O’Dell Chute and from the closure structure’s access channel will be
placed on an adjacent agricultural field. Approximately 83,000 cubic yards of fine to medium sand
will be dredged. Placing this material would require using approximately 60 to 80 acres of this
agricultural field.

Other materials being placed on Long Island include 3,551 mast-producing trees planted on
67 acres of the dredged material placement site (on the agricultural field). This vegetative material
can be considered exempt from this evaluation.

DESCRIPTION OF PROPOSED PLACEMENT SITES

The proposed rock placement sites are adjacent to the main channel border and side channel
habitats. The sites are open water, unconfined, and along the bankline. Rock would be placed
along 7,700 linear feet of bankline (3,200 feet for the EMP project; 4,500 feet for channel
maintenance purposes).

The proposed action would require the clearing of existing shoreline vegetation along a zone

approximately 20 feet landward of and adjacent to rock placement sites. The total area to be
cleared is approximately 4 acres.

Placement of dredged material from O’Dell Chute would be on the easternmost agricultural field
on Long Island. Material would be placed on the field in locations currently at higher elevations
and graded to a depth of approximately 8 inches. Approximately 60-80 acres of the 184-acre field
would be used for dredged material placement.
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DESCRIPTION OF PLACEMENT METHOD

Placement of rock material for bankline protection typically involves the use of deck-mounted
cranes and/or derricks, deck barges, endloaders, quarter boats, and tender craft. Materials are
dumped to alignment and spread to profile. Large-grade stone is placed by crane or derrick.
Shoreline work may potentially involve clearing of flood debris or young cottonwood and silver
maple by endloaders and/or bulldozers.

Placement of dredged material from O’Dell Chute on the eastern agricultural field would be by
hydraulic dredging, with bulldozers or other earth-moving equipment used to grade and shape the
material to the desired depth. Shoreline disturbance at the dredging and closure dam construction
sites is expected to be minimal.
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SECTION 2 - FACTUAL DETERMINATIONS

PHYSICAL SUBSTRATE DETERMINATIONS

The elevation and slope of all rock placement sites would change as indicated on DPR plate 6. The
actual increase varies across the river bottom cross section, depending on depth. The existing
bottom elevations adjacent to the structures also may vary. Undercutting of the bank often causes
tons of sediment and toppled trees to enter the river. Placement of bankline protection along the
shore should prevent degradation and ensure integrity of the shoreline.

Material placed for shoreline protection would be quarried limestone, up to 450 pounds in size, for
all structures. Movement of material off site would be negligible due to the large-sized rock used
for construction.

Material placement should not significantly affect benthic inhabitants. Existing benthos
populations along the shoreline are expected to be minimal due to the degraded and unstable
condition of the banks. The newly deposited rock would provide a stable, permanent substrate that
should increase benthos populations following construction.

Actions Taken to Minimize Impacts

Minimal vegetation impacts are expected to result from the proposed action. Faunal impacts would
be limited to short-term disruption of the aquatic and terrestrial shoreline community. Construction
would be scheduled to avoid impacting threatened and endangered species. The proposed action
would provide a more diverse aquatic substrate than presently exists at the construction site.

WATER CIRCULATION. FLUCTUATION, AND SALINITY DETERMINATIONS

Water

Typically, analysis of sand and rock substrates, such as those found in the immediate project area,
reveals little evidence of pollutants due to the limited surface area of sand-size particles and the
lack of strong chemical bonding of contaminants to sand grains.

Any contaminants in sandy materials would be_those typically contained or transported by normal
fluvial processes and as such would be common constituents of the Upper Mississippi River
System. Any activity that would disturb the existing substrate would therefore not be anticipated to
alter water chemistry in the water column.

Clarity and turbidity of the river varies with seasonal flow. Placement sites and methods have been
selected to minimize impacts to clarity, color, odor, taste, dissolved gas [evels, nutrients, and
biochemical oxvgen demand in the riverine environment. Discharge of rock would stabilize finer
substrate materials; terrestrial placement of rock shoreline protection would minimize water quality
impacts.
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Nonriverine originated components such as rock fill, capstone, concrete, and steel that may be
placed temporarily or permanently during construction would be physically stable and chemically
noncontaminating.

Current Patterns and Circulation

Placement of rock shoreline protection at identified sites on the islands would not significantly
affect currents and flow. There would not be any noticeable alteration in current patterns upstream
or downstream of the project. Changes in aquatic resources are difficult to predict, but there may
be a trend toward a less erosive type of aquatic environment. Main channel velocities would not be
affected by the proposed action.

Current velocity would decrease in O’Dell Chute following construction of the closure structure,

Limnological stratification is not applicable to this action

Normal Water Level Fluctuations

No effects on normal seasonal river stages are anticipated to result from any of the proposed
placements.

alinj ients
The proposed action would take place in a freshwater river system. Therefore, no consideration of
salinity gradients is warranted for these actions.
Actions Taken to Minimize Impacts
The use of chemically stable materials and physical stabilization of materials by design are actions
intended to reduce impacts to the riverine system.
SUSPENDED PARTICULATE/TURBIDITY DETERMINATIONS
Rock placement along the bankline would decrease the suspended particulates now originating
from the shoreline erosion. All other completed structures would have negligible effects on
turbidity and suspended particulates.
Effects on Chemical and Phvsical Properties of Water Column

The proposed action is not expected to affect light penetration, dissolved oxveen levels, toxic
metals and organics, pathogens, or aesthetics.
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Effects on Biota

Adverse effects to biota, including primary producers (e.g., zooplankton and phytoplankton),
suspension/filter feeders, and sight feeders, are expected to be short-term. Invertebrate populations
of may flies, caddisflies, stoneflies, and other aquatic insects would increase on the additional rock
substrate provided.

Actions Taken to Minimize Impacts

Impacts are expected to be minimized by placement site selection, placement methods, and the use
of chemically noncontaminating and physically stable materials for project construction.

CONTAMINANT DETERMINATIONS

Rock fill material would be clean, uncontaminated stone from an approved source.

AQUATIC ECOSYSTEM AND ORGANISM DETERMINATIONS

Because the likelihood of contamination by pollutants is generally low for projects involving rock
placement, impacts to the aquatic ecosystem are anticipated to be negligible.

Effects on plankton are anticipated to be minimal. Negative effects on benthos would be limited to
elimination of those organisms currently inhabiting the immediate placement sites. The placement
of rock fill should provide interstitial spaces for invertebrate production and lirnited vertebrate
spawning potential. The benthic community present in O *Dell Chute may show an increase in
species preferring quiet waters, since flows would be diminished.

Effects on nekton would be limited to displacement and temporary disruption of foraging patterns.
Because the proposed activities are generally conducted in low-flow (hence nonspawning seasons),
impacts to spawning species should be negligible. Fish populations would benefit from shoreline
protection and closure structure construction. Riprap, through invertebrate colonization, would
provide an excellent food source and possible spawning sites.

Effects on the aquatic food web are expected to be beneficial overall by increasing production at
the lower trophic levels.

Effects on special aquatic sites should be negligible in the project area; no sanctuaries or refuges
would be adversely affected by the proposed action. No wetlands or mudflats, vegetated shallows,
coral reefs, or riffle and pool complexes would be adversely affected by the proposed action.

Threatened and endangered species use of, or existence in, the project area is discussed in the
Environmental Assessment. No significant impacts or effects to endangered species are anticipated
to result from this action.

Other wildlife, such as the river otter, muskzrat, and beaver that may move through and around the
project area, should only be affected to the extent of temporary travel disruption. No food chain or
critical habitat requirements would be affected by the proposed actions.
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PROPOSED PLACEMENT SITE DETERMINATIONS

The fill material is inert and would not mix with the water, The lack of fine particulates typically
contained in rock fill and main channel sand indicates negligible chemical or turbidity effects
resulting from this action.

Due to the nature of the fill material, all discharges are anticipated to be in compliance with Itlinois

State water quality standards.

The proposed action should have no effect on_municipal or private water supplies. Recreational or
commercial fisheries may experience 2 slight benefit from the proposed action. Water-related
recreation_would not be affected. Aesthetics are generally negatively affected by this type of
construction activity; however, the exposed rock would eventually weather and blend in with the
adjacent shoreline.

DETERMINATION OF CUMULATIVE EFFECTS ON THE AQUATIC ECOSYSTEM

Placement of rock would benefit aquatic resources by adding diversity to the substrate in this reach
of the river. This diversity should provide crevices and interstices in which certain aguatic
organisms can feed and reproduce. Temporary turbidity impacts may occur on and off site but
would be short-term in duration. No cumulative negative impacts are expected to result from this
action. Beneficial impacts are anticipated for wetlands, wildlife, and fish. Long-term productivity
would be enhanced by the proposed action. For these reasons, shoreline protection and placement
of dredged material at the mast tree planting site would have a cumulative positive effect on the
aquatic ecosystem.

DETERMINATION OF SECONDARY EFFECTS ON THE AQUATIC ECOSYSTEM

Any negative impacts resulting from the proposed placement are expected to remain localized and
short-term in nature. Resuspension of existing substrate material during project construction would
not contribute to any significant impacts to the aquatic ecosystem.
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SECTION 3 - FINDINGS OF COMPLIANCE OR NONCOMPLIANCE
WITH THE RESTRICTIONS ON DISCHARGE

GARDNER DIVISION HABITAT REHABILITATION AND ENHANCEMENT
POOL 21, MISSISSIPPI RIVER MILES 332.5 THROUGH 340.2
ADAMS COUNTY, ILLINOIS

1. No significant adaptations of the 404(b)(1) guidelines were made relative to this evaluation.
2. Altermatives that were considered for the proposed action were as follows:

No Federal Action. No Federal action in this instance means no change in land cover or current
managernent practices.

Preferred Alternative. Dredge O’Dell Chute side channel and construct a closure structure; place
rock protection on shorelines of selected islands in the Gardner Division complex; plant mast-
producing trees on approximately 67 acres of the eastern agricultural field on Long Island.

Management Measures Considered but Not Selected.

Several management measures were considered for construction but not selected based on
engineering feasibility, environmental impacts, cost, and/or inability to meet the goals and
objectives of the Corps of Engineers, the U.S. Fish and Wildlife Service, and the State of [llinois.
These measures included construction of a sediment deflection levee, dredging additional side
channels, notching of existing wing dams, construction of low berms or potholes for passive
management ponds, establishing water control capability on Long Island Lake, planting all
historical agricultural fields to mast-producing trees, and implementing sedimentation control
measures on Bear Creek.

3. Permits, certification, or waiver of certification under Section 404 of the Clean Water Act would
be obtained before construction begins. The project would be in compliance with water quality
standards of the State of Illinois as applicable.

4. The project is not anticipated to introduce toxic substances into nearby waters or result in
appreciable increases in existing levels of toxic materials.

5. No significant impact to Federal or state listed threatened or endangered species would result
from the proposed action.

6. The project is situated along an inland freshwater river system. No marine sanctuaries are
involved or would be affected by the proposed action.

7. No municipal or private water supplies would be affected by the proposed action, and no
degradation of waters of the United States is anticipated to result from the proposed action. While
Gardner Division can be classified as a special aquatic site, environmental improvements resulting
from the proposed action would outweigh short-term construction impacts and offset some of the
habitat degradation caused by siltation and shoreline erosion. No long-term adverse effects to the
river ecosystem are expected to result from this action.
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8. The materials used for construction would be chemically and physically stable and
noncontaminating.

9. No other practical alternatives have been identified. The proposed action is in compliance with
Section 404(b)(1) of the Clean Water Act, as amended. The proposed action would not
significantly impact water quality and would improve the integrity of an authorized navigation
system.

A5 %lw. 207> Wafam I B
Date Colonel, U.S} \
District Engineer
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MEMORANDUM OF AGREEMENT
BETWEEN
THE UNITED STATES FISH AND WILDLIFE SERVICE

AND

THE DEPARTMENT OF THE ARMY
FOR

GARDNER DIVISION HABITAT
REHABILITATION AND ENHANCEMENT
OF THE
UPPER MISSISSIPPI RIVER SYSTEM
AT
MISSISSIPPI RIVER POOL 21, ADAMS COUNTY, ILLINOIS

I. PURPOSE

The purpose of this memorandum of agreement (MOA) is to
establish the relationships, arrangements, and general procedures
under which the U.5. Fish and Wildlife Service (USFWS) and the
Department of the Army (DOA) will operate in constructing,
operating, maintaining, repairing, and rehabilitating the Gardner
Division Refuge Area, Illinois, separable element of the Upper
Migsgissippi River System - Environmental Management Program
(UMRS-EMP) .

IT. .BACKGROUND

Section 1103 of the Water Resources Development Act of 1986,
Public Law 99-662, authorizes construction of measures for the
purpose of enhancing fish and wildlife resources in the Upper
Mississippi River System. The project area is managed by the
USFWS and is on land managed as a national wildlife refuge.

Under conditicons of Section 906 (e) of the Water Resources
Development Act of 1986, Public Law 99-662, 100 percent of the
construction costs of those fish and wildlife features for the
Gardner Division Refuge area are the responsibility of the DOA,
and pursuant to Section 107 (k) of the Water Resources
Development Act of 1992, Public Law 102-580, 100 percent of the
cost of operation and maintenance for the Gardner Division Refuge
Area are the responsibility of USFWS.

III. GENERAL SCOPE

The project to be accomplished pursuant to thig MOA shall
consist of the following: a. Dredging 5,000 feet of O’'Dell Chute
and constructing an emergent closure structure at the upstream
end of the chute. b. Protecting the shorelines and head ends of



selected islands. and c. Planting 67 acres of mast-producing
trees on the dredged material placement site located on Long
Island’'s eastern agricultural field.

IV. RESPONSIBILITIES

A, DOA is responsible for:

1. Construction. Construction of the project consists
of Mast Tree Planting, Shoreline Rock Protection, and Emergent
Closure Structure and O'Dell Chute Dredging Enhancements.

2. Major Rehabilitation. The Federal share cof any
mutually agreed upon rehabilitation of the project that exceeds
the annual operation and maintenance regquirements identified in
the definite project report and that is needed as a result of
specific storm or flood events.

3. Construction Management. Subject to and using
funds appropriated by the Congress of the United States, and in
accordance with Section 906(e) of the Water Resources Development
Act of 1986, Public Law 299-662, DOA will construct the Gardner
Division, Illinois, Habitat Rehabilitation and Enhancement
Project as described in the "Upper Mississippi River System
Environmental Management Program Definite Project Report with
Integrated Environmental Assessment (R-15F),” dated

applying those proceduresusually followed or
applied in Federal projects, pursuant to Federal laws,
regulations, and policies. The USFWS will be afforded the
opportunity to review and comment onall modifications and change
orders prior to the issuance to the contractor of a Notice to
Proceed. If DOA encounters potential delays related to
construction of the project, DOA will promptly notify USFWS of
such delays.

4. Maintenance ¢of Records. The DOA will keep books,
records, documents, and other evidence pertaining to costs and
expenses incurred in connecticon with construction of the project
to the extent and in such detail as will properly reflect total
costs. The DOA ghall maintain such books, reccords, documents,
and other evidence for a minimum of three years after completion
of construction of the project and resolution of all relevant
claims arising therefrom, and shall make available at its
offices, at reasonable times, such beooks, records, documents, and
other evidence for inspection and audit by authorized
representatives of the USFWS.




B. The USFWS is responsible for Operation, Maintenance and
Repair:

Upon completion of constructionas determined by the District
Engineer, Rock Island, the USFWS shall accept the Project and
shall operate, maintain, and repair the project as defined in the
definite project report entitled ™ Upper Mississippi River System
Environmental Management Program Definite Project Report with
Integrated Environmental Assessment (R-15F},” dated

, in accordance with Section 107 (b) of the Water
Resources Development Act of 1992, Public lL.aw 102-580.

V. MODIFICATION AND TERMINATION

This MOA may be modified or terminated at any time by mutual
agreement of the parties. Any such modification or termination
must be in writing. Unless otherwise modified or terminated,
this MOCA shall remain in effect for a period of no more than 50
years after initiation of constructicon of the project.

VI. REPRESENTATIVES

The following individuals or their designated
representatives shall have authority to act under this MOA for
their respective parties.

FWS: Regional Director
U.S. Fish and Wildlife Service
Federal Building, Fort Snelling
Twin Cities, Minnesota 55111

DOA: District Engineer
U.S. Army Engineer District, Rock Island
Clock Tower Building, P.O. Box 2004
Rock Island, Illincis 61204-2004



VII. EFFECTIVE DATE OF MOA

This MCA shall become effective when signed by the
appropriate representatives of both parties.

THE DEPARTMENT OF THE ARMY THE U.S. FISH AND WILDLIFE SERVICE

BY: BY:

WILLIAM J. BAYLES WILLIAM F. HARTWIG

Colonel, U.S. Army Regional Director

District Engineer U.8. Fish and Wildlife Service
DATE : DATE :
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HABITAT EVALUATION AND QUANTIFICATION
AND INCREMENTAL COST ANALYSIS

1. INTRODUCTION

A habitat analysis was conducted to evaluate the potential benefits of alternative habitat
improvement features at Gardner Division. Active participants included biologists from the Rock
Island District of the U.S. Army Corps of Engineers; the U.S. Fish and Wildlife Service, Rock
Island Ecological Service Office; and the Illinois Department of Natural Resources.

The need for quantification of HREP (Habitat Rehabilitation and Enhancement Project) outputs as
a project performance evaluation tool, a project ranking tool, and a project planning tool has been
discussed by various agencies associated with the UMRS-EMP. This  application involves
quantification solely for the purpose of project planning.

Quantification of outputs is expressed in Habitat Units (HUs). HUs are a measure of habitat
quality (habitat suitability indices, or HSI) and quantity (acres). Annualization of HUs can then be
used to determine changes brought about by project features/alternatives over time. This
annualization computes average annual habitat units (AAHUS). Once construction begins and as a
project matures, habitat changes occur, and therefore habitat benefits may change. Many features,
such as tree planting, would not begin to show benefits until well into the project life. The
particular dynamics of the ecosystem under study then determine the target years chosen for
analysis. With or without a project, habitat conditions change over time; therefore, the overall
value of a proposed project depends upon the comparison of with-project benefits and without-
project benefits.

Comparison of alternative designs and combinations of features is accomplished through cost-
effectiveness evaluation and incremental cost analysis. Cost-effectiveness evaluation is used to
identify the least costly solution to achieve a range of project benefits. Incremental cost analysis is
a tool that can be used to scale the size of the project or of individual features by determining
changes in costs associated with increasing levels of benefits.

2. HABITAT EVALUATION METHODOLOGY

The methodology used in this evaluation was the Wildlife Habitat Appraisal Guide (WHAG).' The
WHAG was developed by the Missouri Department of Conservation and the U.S. Department of
Agriculture, Soil Conservation Service (now NRCS). It is a field evaluation procedure designed to

'D. L. Urich and others, “Habitat Appraisal of Private Land in Missouri,” Wildlife Society Bulletin12
(1984): 350-356.
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estimate habitat quality and account for changes due to land management practices. Checklist-type
appraisal guides are used for upland, wetland, and aquatic habitats, and computer programs are
used to analyze field data in terms of habitat suitability for various evaluation species. This
analysis employed a multi-agency team approach with representatives from the Corps of
Engineers, the U.S. Fish and Wildlife Service, and the Illinois Department of Natural Resources.

The WHAG analysis is a numerical system for evaluating the quality and quantity of particular
habitats for species selected by WHAG team members. The qualitative component of the analysis
is known as the habitat suitability index (HSI) and is rated on a 0.1 to 1.0 scale. The suitability of a
given habitat type for a set of evaluation species is determined by the qualitative characteristics of
the habitat type. The WHAG procedures include the use of limiting factors, which is a habitat
requirement for an individual species during a critical time of year. Absence of that habitat
characteristic makes the habitat unsuitable and results in the lowest HSI value of 0.1, Habitat
quality ratings can be improved by: (1) increasing acreages for particular habitat types that may be
limited or lacking; (2) altering a limiting factor, such as unpredictable water levels; (3) altering a
management strategy, such as cropping practice or cover crop composition; or (4) a combination of
the preceding, depending on management goals, target species requirements, or available funds.

The quantitative component of the WHAG analysis is the measure of acres of habitat that are
available for the selected species. From the qualitative and quantitative determinations, the
standard unit of measure, the habitat unit (HU), is calculated using the formula (HSI x Acres =
HUs). For project planning and impact analysis, project life was established as 50 years. To
facilitate comparison, target years were established at 0 {(existing conditions}, 1, 25, and 50 years.
HSIs and average annual habitat units (AAHUSs) for each evaluation species were calculated to
reflect expected habitat conditions over the life of the project.

Prior to field evaluation, the study team reviewed aerial photography, topographic maps, and
preliminary design drawings. During field evaluation, assumptions were developed regarding
existing conditions and projected post-project conditions relative to limiting factors and
management practices.

3. EVALUATION SPECIES SELECTION

Table D-1 lists the evaluation species used in this analysis. These species are an established set in
the WHAG model, Although a set list of species has been used, each species represents a guild of
other similar species that utilize the habitat in similar ways. In essence, each species represents an
array of habitat variables for the species being evaluated. These species represent key
management goals and objectives of the Gardner Division HREP.
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TABLE D-1. Evaluation Species Selected for Habitat Analysis

Species Scientific Name Habitat Evaluated
Channel catfish Ictalurus punctatus aquatic

Sauger Stizostedion canadense aquatic

Largemouth bass Micropterus salmoides aquatic

Gizzard shad Dorosoma cepedianum aquatic

Carp Cyprinus carpio aquatic

Biuegill Lepomis macrochirus aquatic

Black bullhead Ictalurus melas aquatic

Mallard Anas platyrhynchos non forested wetland
Canada goose Branta canadensis non forested wetland
Green-backed heron Butorides striatus non forested wetland
Wood duck Aix sponsa forested wetland
Beaver Castor canadensis forested wetland
Northern parula Parula americana forested wetland
Prothonotary warbler Protonotaria citrea forested wetland

Seven fish species were used to evaluate restoration and protection of side channel habitat and the
aquatic component of protection of island shorelines. Channel catfish, sauger, and gizzard shad are
fish that commonly inhabit main channel and channel border habitats. Largemouth bass and
bluegill are centrarchids that inhabit side channels and backwaters, and are important sport fish
species. Carp and black bullhead are common and abundant in backwater habitats. All seven
species utilize backwater areas as spawning habitat,

Seven wildlife species were used to evaluate the reforestation of agricultural fields on Long Island.
Mallard and Canada goose are migratory waterfowl] that utilize early successional wetland habitat
and have socioeconomic importance as game species, The green-backed heron is a wading bird
found in midsuccessional herbaceous and shrub dominated wetland habitat. The beaver is a
resident furbearing mammal that utilizes early successional forest habitat. The wood duck is a
waterfowl species that favors mature forested wetland habitat with abundant snags and cavity trees.
The parula and prothonotary warbler are neotropical migrant songbirds that utilize mature forested
wetland habitat during the breeding season.

4. ASSUMPTIONS

Several assumptions have been made in regards to model performance, changes in habitat
conditions over time, and future management practices.

a. Model Performance. The WHAG was designed to be applied to many different types
of habitat. In order to evaluate the benefits of restoration and protection of O’ Dell Chute, a field
data sheet was prepared using the aquatic (MOFISH) matrix for side channel habitat.

WHAG team members completed field data sheets for the Cropfield-Wetland matrix and the
Bottomland Hardwoods-Wetland matrix in order to evaluate without-project and with-project
conditions for the reforestation feature. The Cropfield matrix was used to represent baseline
conditions for agricultural fields. Two field data sheets were prepared for the Bottomland
Hardwoods matrix. One field sheet represented natural succession of cropfields to a silver maple-
cottonwood dominated forest community. The second field sheet represented future with-project
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conditions assuming successful planting of mast-producing tree species (pin oak, bur oak, swamp
white oak, northern pecan, and sycamore).

The Bottomland Hardwoods-Wetland matrix prepared by the WHAG team assuming succession to
silver maple-cottonwood dominant forest also was used to evaluate the terrestrial benefits of the
shoreline protection feature. To evaluate the benefits of shoreline protection on aquatic habitat, a
field data sheet was prepared using the MOFISH matrix for main channel habitat.

b. Changes in Habitat Conditions Over Time. Habitat conditions are not static. Either
through natural processes or human activity, habitat evolves and may change in quality and/or
quantity. Imbedded in each cover type evaluation, change has been added to the model. To assess
the change over the period of analysis, target years have been defined. At each target year, a
change in the habitat variables may be noticed. Noticeable changes can be characterized by a
change in habitat benefit output.

Target years of 0 (baseline condition), 1, 25, and 50 (future without- and future with-project
conditions) are sufficient to analyze HUs and characterize habitat changes over the estimated
project life.

Evaluation of the side channel restoration/protection feature assumed that under without-project
conditions, aquatic habitat, particularly deep water areas (6 feet or greater) in the chute would be
essentially eliminated by target year 50. Under with-project conditions, the evaluation assumed
that surface acreage would remain relatively stable and that the dredging component of the feature
would slightly increase the amount of deep water habitat in the chute. Initially, the baseline
acreage used to calculate changes in habitat for each alternative was limited to the surface acreage
of the chute downstream of the closure structure (23 acres for Al, 45 acres for A2, and 39 acres for
A3). However, public conuments and agency input received during public review of the draft DPR
prompted the Corps to reevaluate project outputs from a baseline of the entire 45 acres of O’Dell
Chute for all three alternatives. This was done to ensure that quantification of outputs adequately
reflected the assumption that portions of the chute located upstream of the closure would continue
to silt in and their habitat value would be lost.

For the terrestrial component of the shoreline protection feature, the difference between with-
project and without-project conditions is expressed by changing the acreage figures used in the
analysis. Under future without-project conditions, a loss of bottomland hardwood forest habitat is
assumed to occur over the 50-year period used in the analysis. Estimated acreage losses without
shoreline protection are summmarized in Table D-2 below. Under future with-project conditions, an
initial loss of approximately 4.0 acres of shoreline vegetation is assumed to occur as a result of
clearing for construction. Following completion of construction, the acreage of forested habitat is
assumed to remain stable. Smaller islands were assumed o have a higher rate of acreage loss from
erosion than larger islands.
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TABLE D-2. Island Loss Assumptions

Current Acreage
Island (TYO & TY1) TY25 TY50
Long Island 3646 3605 3560
La Grange and Shandrew Islands 251 246 239
Small Island 23 17 11
E Island 12 9 6
A lsland 2 1 0
B Island 4 2 0
C Island 3 2 0
D Island 6 3 0
TOTAL ISLAND LOSS 3947 3885 3816

{rounded to nearest acre}

Evaluation of the aquatic component of the shoreline protection feature assumed affected acreage
to be limited to areas in close proximity to the protected sites, estimated to be a zone approximately
100 feet wide and five times the linear length of shoreline protection placement. Habitat conditions
and affected acreage were assurmed to remain stable over the 50-year project life, with the only
change in habitat quality between future without-project and future with-project attributed to the
addition of riprap. Analysis of both terrestrial and aquatic benefits assumed that, in addition to the
3,200 hinear feet of shoreline protection proposed as part of the HREP, an additional 4,500 feet of
shoreline protection would be placed on identified islands as part of ongoing channe! maintenance
in this reach of the river.

Evaluation of the reforestation feature assumes that under future without-project conditions, row
crop cultivation would continue on historic agricultural fields throughout the 50-year project life.
Initially, all three historic agricultural fields on Long Island, totaling 687 acres, were included in
the analysis. However, cultivation of the two western fields (503 acres total) had already been
discontinued prior to initiation of the WHAG analysis, and a portion of this acreage had previously
been planted with acorns and bare root seedling mast trees as part of the Mississippi River Mast
Tree Section 1135 project between 1995 and 1998. For these reasons, the western cropfields were
eliminated from further analysis.

c. Future Management Use. Evaluation of all feasible project features and alternatives

assumed that current operation would continue essentially unchanged through the 50-year project
life and that the current management objectives would remain in effect.

5. RESULTS OF HABITAT ANALYSIS

This section describes the benefits in AAHUs for each feature discussed in the Definite Project
Report. These features are the protection and restoration of side channel habitat by constructing a
closure structure and dredging in O’Dell Chute, protection and enhancement of floodplain
terrestrial and aquatic habitat by placement of rock erosion protection on shorelines of selected
islands, and restoration of floodplain terrestrial habitat by reforestation of historic cropfields by
discontinuing cultivation and planting mast-producing trees to restore diversity.

Results of the habitat analysis, expressed in total AAHUs, are provided in Tables D-3 through D-6

for the preferred alternative for each of the project’s three features (side channel restoration,
shoreline protection, and reforestation).
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a. Side Chanpe!l Restoration/Protection. Protection of side channel habitat within
O’Dell Chute is dependent on the ability to drastically reduce the amount of sediment entering the
chute at the upper end. The closure structure is designed to block an estimated 90 percent of
bedload sediment from entering the chute. Restoration of aquatic habitat is based on the
presumption that dredging would increase the amount of deep water area (6 feet or greater) in
O’Dell Chute. Results of the analysis are summarized in Table D-3 below. While restoration and
protection of side channel habitat is expected to benefit fisheries beyond the boundaries of O’Dell
Chute, evaluation of benefits was limited to the area directly affected by dredging and closure
structure construction. Consequently, the quantifiable benefits that could potentially be realized
are constrained by the relatively small size of the chute.

(1) O’Dell Chute Improvement with Closure at Upper End of 5,000-Foot
Dredge Cut ( Al). This option consists of dredging a channel from the downstream entrance of
O’Dell Chute approximately 5,000 feet upstream to connect existing deep water locations, which
would ensure sufficient fish ingress and egress capabilities to Canton Chute during winter
conditions. Dredged material from O ’Dell Chute would be placed on Long Island’s eastern
agricultural field to enhance elevation for mast tree plantings. An emergent closure structure
would be constructed at the upstream end of the dredge cut to decrease sediment transfer into the
chute. Approximately 23 acres (surface area) of aquatic habitat downstream of the closure
structure would be protected with this option. About 22 acres of the chute upstream of the closure
structure were assumed to be lost to siltation. Total benefits were calculated to be 42.0 AAHUs.

(2) O’Dell Chute Improvement with Closure at Head of Chute ( A2 ). This
option involves dredging the 5,000-foot length of channel and placing material on the agricultural
field as described in paragraph (1) above, and placing an emergent closure structure at the upriver
end of O’Dell Chute. Construction of the closure structure at this location would require dredging
in the lower end of Shandrew Chute to provide access to the site for construction equipment. The
effects of access dredging were not credited as a gain in deep water habitat in the evaluation of
habitat benefits because this area is located upstream of the closure structure and would not be
protected from future siltation. Approximately 45 surface acres of aguatic habitat would be
protected downstream of the closure structure. Total benefits were calculated to be 61.4 AAHUs.
Table D-3 displays the projected benefits identified for this option.

TABLE D-3. Side Channel Protection/Restoration—Projected Habitat Benefits (AAHUs)

Base Without With Net
Species HUs Project Project HUs
CHANNEL CATFISH 7.4 36 16.0 12.4
LARGEMOQUTH BASS 6.2 29 13.4 10.5
GIZZARD SHAD 57 2.7 11.8 9.1
CARP 4.7 2.2 10.7 8.5
BLUEGILL 5.8 27 13.6 10.9
BLACK BULLHEAD 5.1 24 12.4 10.0
TOTAL BENEFITS SIDE CHANNEL RESTOREPRQTECT 61.4

(AAHUSs - 45 acres protected with gain in deep water habitat)

(3) O’Dell Chute Improvement with Closure at Upper End of 8,400-Foot
Dredge Cut ( A3 ). This option consists of dredging a channel from the downstream entrance of
O’Dell Chute approximately 8,400 feet upstream with placement of material on Long Island as
described in paragraph (1) above, and construction of the emergent closure structure at the
upstream end of the 8,400-foot dredge cut. Approximately 39 surface acres of aquatic habitat
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would be protected downstream of the closure structure. About 6 acres of the chute upstream of
the closure structure were assumed to be lost to siltation. While the surface acreage protected by
the closure structure is less than for Alternative A2 described above, the percentage of deep

(>6 feet) water in the protecied area is expected to be higher immediately after construction and

taper off later in the project life. This improves habitat quality and results in calculated benefits

comparable to the A2 alternative (60.0 AAHU ).

b. Shoreline Protection. Because protection of selected island shorelines with riprap has
the potential to provide benefits to both terrestrial and aquatic habitat, separate evaluations were
conducted and then combined to determine total projected habitat benefits associated with this
feature. Protection of all identified islands with riprap is expected to prevent the loss of 127 acres
of bottomland hardwood forest due to erosion. Placement of riprap on all identified island
shorelines also is expected to benefit approximately 85 acres of aquatic habitat. Table D-4
summarizes the results of the terrestrial habitat analysis, and Table D-5 shows the results of the
aquatic habitat analysis.

Despite the size of the area assumed to be affected by this feature, the total aquatic habitat benefits
are relatively small. This is primarily due to the presumption that the only change between future
without-project and future with-project conditions would be the addition of riprap as substrate on
the submerged portion of protected shorelines.

(1) Protect Small Islands Only (Small Island and Islands A, B, C, D, and E)
( B1). This option would involve placing approximately 4,300 linear feet of rock protection on
only six of the small islands identified as vulnerable to erosion. Approximately 41 acres of
terrestrial habitat would be protected from erosion under future with-project conditions (54.1
AAHUS), and the addition of rock substrate would benefit approximately 49 acres of aquatic
habitat (8.1 AAHUS). Total benefits for this option were calculated to be 62.2 AAHUS.

(2) Protect Large Islands Only (Long and La Grange Islands) ( B2 ). This
option would involve placing approximately 3,400 linear feet of rock protection on the three larger
islands (Long, Shandrew, and La Grange) identified as vulnerable to erosion. Approximately 86
acres of terrestrial habitat would be protected from erosion under future with-project conditions
(146.6 AAHUS ), and the addition of rock substrate would benefit approximately 36 acres of
aquatic habitat (5.9 AAHUs ). Total benefits for this option were calculated to be 152.5 AAHUs.

(3) Protect All Identified Islands (Options 1 and 2 Combined) ( B3 ). Tables

D-4 and D-5 represent the projected benefits identified for this option. Total benefits for this
option were calculated to be 206.8 AAHU.

TABLE D-4. Shoreline Protection—Projected Terrestrial Habitat Benefits (AAHUs)

Base Without With Net
Species HUs Project Project HUs
GRN-BCKD HERON 2,210.3 2,175.0 2,208.1 331
WOOD DUCK 2,870.5 2,824.8 2,867.7 43.1
BEAVER 2,409.7 2,371.2 2,407.3 36.1
NORTHERN PARULA 2,368.2 2,330.3 2,365.8 35.5
PROTH. WARBLER 29997 2,851.7 2,996.7 45.0
TOTAL BENEFITS TERRESTRIAL BANK PROTECTION 192.8

(AAHUs - prevent loss of 127 acres)
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TABLE D-5. Shoreline Protection—Projected Aquatic Habitat Benefits (AAHUs)

Base Without With Net
Species HUs Project Project HUs
CHANNEL CATFISH 55.2 55.2 59.5 4.3
SAUGER 55.7 557 61.4 5.7
L. MOUTH BASS 354 354 382 2.8
GIZZARD SHAD 44.9 449 46.1 12
CARP 44.0 44.0 440 0.0
BLUEGILL 38.9 36.9 36.9 0.0
BLACK BULLHEAD 48.2 48.2 48.2 0.0
TOTAL BENEFITS AQUATIC BANK PROTECTION 14.0

(AAHUSs - 85 acres)

Total benefits of providing shoreline protection at all identified sites:

Terrestrial Benefits (192.8) + Aquatic Benefits (14.0) = Total Benefits (206.8).

c. Reforestation (Mast Tree Planting). Restoration of historic bottomland hardwood
forest on Long Island’s eastern agricultural field would involve the cessation of row crop
cultivation and planting of mast-producing tree species. A total of 184 acres would be directly
converted from cropfield to forest habitat by implementation of this feature. While the loss of
cropfield habitat would reduce habitat for some game species such as mallard and Canada goose,
numerous other bird and mammal species, represented by the five evaluation species listed in
Table D-6 below, would derive substantial benefits from reduced forest fragmentation, increased
cover, and improvements to the available food base provided by the increased presence of mast-
producing trees.

(1) Plant Eastern Agricultural Field at Higher Elevations Only (67 Acres
Planted, 117 Acres Natural Succession) ( C1). Table D-6 above summarizes the results of
analyzing habitat changes resulting from planting mast trees on areas of higher elevation within the
eastern field (approximately 67 acres) and allowing the remaining 117 acres to revegetate
naturally. This option was estimated to provide total benefits of 35 8.3 AAHUS. Planting large
stock container-grown mast trees at the highest elevations 1s expected to enhance the survival rate
of plantings and, in the long term, provide a seed base to promote future natural regeneration of
these species.
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TABLE D-6. Reforestation—Projected Habitat Benefits (AAHUs)

Base Without With Net
Species HUs Project Project HUs
MALLARD 107.7 107.7 19.3 -88.4
CANADA GOOSE 37.7 377 0.3 -37.4
GRN-BCKD HERON 110.2 110.2
WOOD BUCK 84.0 84.0
BEAVER 127.2 127.2
NORTHERN PARULA 68.2 68.2
PRCTH. WARBLER 94.5 94.5
TOTAL BENEFITS (67 acres mast tree planting, 117 acres 358.3
MAST TREE PLANTING natural succession)

(AAHUSs)

(2) Plant Entire Eastern Agricultural Field (184 Acres) ( C2 ). This option
would involve planting mast-producing trees over the entire 184-acre eastern field. Analysis of
this option resulted in calcuiated benefits of 366.0 AAHUs. This represents an increase of less
than 8 AAHUs over Option 1 above. The introduction of mast-producing tree species in an area
already in the process of succeeding to forest habitat is a relatively subtle change in habitat quality.
Existing habitat evaluation methodologies, WHAG included, are generally less sensitive to such
qualitative changes within habitat types than to more drastic changes from one habitat type to
another (e.g., cropfield converted to forest). In these circumstances, the results of the analysis may
not reflect real life expectations. However, physical conditions at the site (low elevations,
vulnerable to frequent flooding) could also affect the survival of plantings and for this reason the
results of the analysis may not underrepresent the relative value of this option.

6. INCREMENTAL ANATLYSIS OF ALTERNATIVES

The environmental benefits (outputs) and costs of each feature are summarized in Table 5-1in the
Definite Project Report. A total of 48 potential combinations may be formulated with the
identified increments of feasible project features. Table D-7 displays these combinations in
ascending order based on output. Alternative increments of each feature were then analyzed to
identify the most cost-effective increments of each feature included in the selected plan. The
results are summarized below.



TABLE D-7. Potential Combination of Features Ranked by Qutput

Output

Plan AAHUs

1. A0+B0+C0= s}
2. A1+B0+C0= 42.0
3. A3+B0+C0= 60.0
4, A2+B0+C0O= 61.4
5, A0+B1+CD= 62.2
6. A1+B1+C0= 104.2
7. A3+B1+C0= 122.2
8. AZ+B1+C0= 123.6
9. AQ+B2+C0= 152.5
10. A1+B2+C0= 1984.5
11. AD+B3+C0= 206.8
12. A2+B2+C0= 2139
13. A3+B2+C0= 212.5
14. A1+B3+C0= 248.8
15. A3+B3_C0= 266.8
18, A2+B3+C0= 268.2
17, AQ+BO+C1= 3583
18. AQ+B0O+C2= 366.0
19. A1+B0+C1= 400.3
20. A1+B0+C2= 408.0
21. A3+B0+C1= 418.3
22, A2+B0+C1i= 419.7
23. AD+B1+C1= 420.5
24. A3+B0+C2= 426.0
25. A2+B0+C2= 427.4
26. AD+B1+C2= 428.2
27. Al+B1+C1= 462.5
28. A1+B1+C2= 470.2
29. A3+B1+C1= 480.5
30. A2+B1+C1= 481.9
31. A3+B1+C2= 488.2
32. AZ2+B1+C2= 489.6
33. AQ+B2+C1= 510.8
34. AQ+B2+(C2= 518.5
35. A1+B2+C1= 562.8
36, A1+B2+C2= 560.5
37. AD+B3+C1= 565.1
38. A3+B2+C1= 570.8
39. A2+B2+C1= 572.2
40. AD+B3+C2= 572.8
41 A3+B2+C2= 578.5
42. A2+B2+C2= 579.9
43, A1+B3+C1= 607.1
44, A1+B3+C2= 614.8
45, A3+B3+C1= 625.1
46. A2+B3+C1= 626.5
47. A3+B3+C2= 632.8
48. A2+B3+C2= 634.2

Construction
Cost (51,000

¢
10865
1254
1315
542
1606
17986
1857
758
1823
1262
2074
2013
2326
2516
2577
234
647
1298
1711
1488
1549
776
1801
1962
1189
1840
2253
2030
2091
2443
2504
993
1406
2057
2470
1496
2247
2308
1909
2660
2721
2560
2973
2750
2811
3163
3224

Annualized
Cost ($1,000

229
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a. Side Channel Restoration/Protection. During early project planning and design, only
one feasible alternative (A2) was initially identified and evaluated with the no action alternative.
Following review of an earlier draft version of this report, the interagency team identified two
additional alternatives for this feature (A 1 and A3). Both of the new alternatives involved the same
components (construction of an emergent closure structure and dredging in the lower end of
O’Dell Chute) as the A2 alternative; however, neither Al nor A3 require dredging in Shandrew
Chute to gain access to the construction site for the closure structure. Results of the incremental
cost analysis are shown in Table D-§ below.

TABLE D-8. Side Channel Restoration/Protection—Incremental Cost Analysis

Feature Annual  Qutput Avg. Inc. Inc. Inc.
Alternative Symbol Cost™  AAHUs* Cost Cost Output $/AAHU
No Action AQ 0 4 0 o] 0 o]
Dredge 5,000' A1 76 42.0 1.810 69 42.0 1.810
with closure at

head of cut

Dredge 8,400° A3 89 60.0 1.483 13 18.0 0.722
with closure at

head of cut

Dredge 5,000 A2 93 61.4 1.515 4 1.4 2.857

with closure at
head of chute

* Outputs are calculated as Average Annual Habitat Units (AAHUS).
** All costs are listed in $1,000s. Represents initial construction costs only.
* Not cost-e ffective in comparison to other alternatives. Not included in incremental analysis.

b. Shoreline Protection. In addition to the No Action alternative, three increments of
shoreline protection (riprap placement) were analyzed: protecting the small islands only (B 1),
protecting the large islands only (B2), or protecting all islands identified as vulnerable to erosion
(B3). The outputs, costs, and average cost per AAHU are presented in Table D-9 below.

TABLE D-9. Shoreline Protection—Output, Cost, and Average Cost for Each Alternative

Annual Output Avg. Cost
Feature Symbol Cost** AAHUs* $/AAHU
No Action BO 0 0 0
Small Islands Only B1 38 62.2 0.627
Large Islands Only B2 54 152.5 0.354
Al Islands B3 o0 206.8 0.435

* Qutputs are calculated as Average Annual Habitat Units (AAHUS).
** All costs are listed in $1,000s. Represents initial construction costs only,
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B1and B2 could be implemented independently of each other, but are both components of B3. For
purposes of the incremental analysis, we had to choose either B0, B1, and B3 or B0, B2, and B3 as
increments to analyze. BO, B 1, B3 was chosen since the protection of smail islands was considered
to be critical to maintaining complex diversity. Table D-10 summarizes the results of this analysis.

TABLE D-10, Shoreline Protection—Small Islands Protection with Incrementa! Cost Per Unit

Ann. Avg. Inc. inc. fnc. Cost

Symbol Cost Output Cost Cost Qutput $/AAHU
No Action BO 0 0 0 0 0 0
Smaii Islands Only B1 39 62.2 0.627 39 62.2 0627
All Islands B3 90 206.8 0.435 51 144.6 0.353

¢. Reforestation. Two increments of reforestation were analyzed in addition to the
altemative of no action: planting the dredged material placement portion of the Eastern
Agricultural Field (C1), a total of 67 acres, and planting the entire Eastern Agricultural Field (C2),
a total of 184 acres. These alternatives were incrementally analyzed to identify the most cost-
effective plan. The results are presented in Table D-11.

TABLE D-1 1. Reforestation—Feature Alternatives with Incremental Cost Per Unit

Annualized Average Incremental Incremental Incremental
Feature Cost Output Cost Cost Output Cost per Unit
Alternative Symbol (31 000s) (AAHUs) ($/AAHU) {51000s) {(AAHUS) ($/AAHU)
No Action Co 0 0 0 0 0 0
Placement Site (67 ac,) C1 17 358.3 0.047 17 358.3 0.047
East Ag Field (184 ac.) C2 48 366.0 0.126 29 7.7 3.766

d. Best Buy Plan. Based on the results of the analyses presented above, the most cost-
effective or “Best Buy” plan that would meet all project objectives would be Closure Structure at
End of 8,400-Foot Dredge Cut in O’Dell Chute (A3) + Shoreline Protection All Islands (B3) +
Reforestation of 67-Acre Dredge Placement Site (C 1). Based on comments and input received
during public review of the DPR, the Corps and the interagency team instead selected the
combination A2 + B3 + C 1 as the recommended plan. While the A2 alternative (Closure Structure
at Head of O’Dell Chute with 5,000-Foot Dredge Cut at Lower End) has a higher incremental cost
than the A3 alternative, this alternative is cost-effective and would meet all project objectives, and
would also protect the entire 45 acres of O *Dell Chute against future loss due to sedimentation.
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7. DISCUSSION

The results of the WHAG analysis suggest that Gardner Division can be enhanced with the features
proposed for this project. Results of the WHAG application were compared as increments to costs
where applicable.

The proposed project for Gardner Division involves three primary enhancement features:
constructing an emergent closure structure at the head of O 'Dell chute and dredging a 5,000-foot
channel] at the lower end of the chute; protecting the shorelines and head ends of selected islands;
and planting 67 acres of mast-producing trees on higher elevations of the eastern agricultural field
on Long Island.

In conclusion, the WHAG analysis indicates that closure of the head end of the side channel and
dredging 5,000 feet in the lower end, shoreline protection of all identified islands, and mast tree
planting on 67 acres of the eastern agricultural field would provide the greatest outputs in a cost-
effective manner. This combination would meet HREP goals and obj ectives, would add to habitat
diversity as well as quality, and would best meet the overall management objectives for the site.
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HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE
DOCUMENTATION REPORT



UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
DEFINITE PROJECT REPORT
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-15F)

GARDNER DIVISION HABITAT REHABILITATION AND ENHANCEMENT
POOL 21, MISSISSIPP] RIVER MILES 332.5 AND 340.2
ADAMS COUNTY, ILLINOIS

HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE (HTRW)
DOCUMENTATION REPORT (HDR)

1. PURPOSE

The specific and relevant purposes of a hazardous, toxic, and radioactive waste
documentationreport (HDR) are to adequately document an appropriate inquiry into
hazardous, toxic, and radioactive waste (HTRW) activities on potential project lands.
This report documents the inquiry for the Gardner Division Habitat Rehabilitation and
Enhancement Project in order to minimize and prevent Federal liability under the
Comprehensive Environmental Response, Compensation and Liability Act and to reduce
any threats to site workers and avoid costly delays associated with environmental
abatement activities. HTRW Attachment 1 contains a list of acronyms used in this report.

2. BACKGROUND

The policies and authorities outlined in ER 1165-2-132, Hazardous, Toxic, and Radioactive
Waste (HTRW) Guidance for Civil Works Projects, were developed to facilitate the early
identification and the appropriate consideration of H-TRW problems in all of the various
phases of a water resources study or project. Construction of civil works projects in HTRW
contaminated areas should be avoided where practicable.

ASTM Standards E1527-97 and E1528-96 provide a comprehensive guide to conducting
Phase | HTRW Environmental Site Assessments. Not every property warrants the same
level of assessment. Consistent with good commercial or customary practice, the
appropriate level of environmental site assessment will be guided by the type of property
subject to assessment, the expertise and risk tolerance of the user, and the information
developed in the course of the inquiry. The screening methods and tools used to prepare
the Phase | HTRW Environmental Site Assessments have been selected based on the
location, physical setting, surrounding land uses, and particular nature of the dredged
material placement site.

The Gardner Division Habitat Rehabifitation and Enhancement Project invoives work on
Federal Land which has historically been a refuge area, with some sections used for
agricultural purposes and recreational purposes, and not for industrial purposes. Therefore,
the techniques used to assess the potential for HTRW contamination along the project
alignment consisted of only a site visit, a review of maps, and a search of Federal and State
environmental databases.

3. RECORDS REVIEW

A list of documents and records reviewed or referenced is contained in HTRW
Attachment 2.
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4. SITE SAFETY

A Site Specific Safety and Health Plan has been developed and is contained in HTRW
Attachment 3. Assessment methods did notinvolve intrusive techniques such as the taking
and analyzing of soil samples.

5. SITE DESCRIPTION AND BACKGROUND/SITE VISIT

Site Locations. The Gardner Division Habitat Rehabilitation and
Enhancement Project (HREP) lies on the left descending bank of the
Mississippi River between River Miles (RM) 332.5 and 340.2, approximately
3 miles downstream of Lock and Dam 20 in Adams County, lllinois. The
project area encompasses Long Island, Shandrew Island, Flannigan Island,
La Grange Island, and small unnamed islands. All project lands are in
Federal ownership. Gardner Division has been managed by the U.S. Fish.
and Wildlife Service (USFWS). The project is located in three USGS 7.5
minute Quadrangles: the Long Island Quadrangle; the La Grange
Quadrangle; and the Quincy West Quadrangle. Ranges and Townships
include ROW,R10W, TIN,and T1S.

l.and Cover/Vegetation/Stresses to Topography. Since two of the fields
on Long Island were related to agricultural production activities, it is
assumed that herbicides have been applied to the fields in order to control
weeds in a manner consistent with normal agricultural needs. Pesticides
and herbicides applied to lands during the course of normal agricultural
activities are exempt from Comprehensive Environmental Response,
Compensation and Liability Act or Resource Conservation and Recovery Act
and Amendments regulations.

Utilities/Transportation Features. Access to the area was limited to boat
or water access. Barge and recreational traffic navigate through the river.
No utilities were identified in the area.

Estimated Quantities of Contaminants and Potential Hazards. The only
potential environmentally impacted project area appears {0 be within the
proposed dredge cuts in the side chutes where toxic constituents could
possibly have collected. Since the materia! to be dredged consists primarily
of sandy material, these contaminants would be highly diluted. It is unlikely
that any significant amount of contaminants would significantly build up.
Since the potential for contamination in the dredged material is very low, it is
unlikely that any area within the dredge cut would ever be includedina
hazardous waste disposal site investigation, and the potential for hazard to
humans or the environment from sediment is extremely minimal.

6. PERMITS, CLEANUP ACTIONS, CONTAMINATION, AND OTHER

ENVIRONMENTAL ISSUES REVIEW

a.

Facility index System (FINDS). The FINDS system supports a cross media
analysis as well as regulatory and enforcement actions by pointing to other
United States Environmental Protection Agency databases that regulate or
track a facility. The FINDS program reviews the following databases:
Comprehensive Environmental Response, Compensation, and Liability
Information System; Resource Conservation and Recovery Information
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System (RCRIS); Toxic Release Inventory; Permit Compliance System;
Aerometric Information Retrieval System (AIRS)/AIRS Facility Subsystem
(AFS) Program System Database; and the Biennial Reporting System
Database. Queries were performed on the following Zip Codes: 62376
(Marcelling, IL and Ursa, IL); 62338 (Fowler, IL); 62301, 62305, 62306
(Quincy, IL). The query revealed that two PCS sites, eleven TRIS sites,
twenty-one RCRIS sites, one CERCLIS, and fifteen AIRS are located in the
area. HTRW Attachment 4 displays the results of these database queries.

b. State of lllinois Environmental Protection Agency Site Environmental
Information Data System (SEIDS) List. The lllinois SEIDS list was
reviewed for sites in Adams County via an lllinois Environmental Protection
Agency Internet search. The SIEDS database lists Leaking Underground
Storage Tanks, Department of Defense sites, Site Remediation Programs,
Resource Conservation and Recovery Act. The query revealed that three
RCRA sites, eleven SRP sites, and one LUST site were located in Adams
County. HTRW Attachment 5 displays the results of these database queries.

c. Summary. A review of the data for the dredge cut and placement site
indicates that there is a very slight potential for HTRW contamination within
the project area. Very low concentrations of contaminants could be bound
up in a few and isolated spots in the dredge cut areas where there is a high
concentration of fines and clay sediments. Effluent from the dredged
placement area could contain low concentrations of pesticides, herbicides,
and constituents of fertilizer such as nitrates. However, these contaminants
are expected to be well within the regulatory limits and would be addressed
by complying with the water quality standards required for all dredging
operations. All HTRW sites identified through database research were not
within the immediate vicinity of the project and are not expected to have an
adverse effect on the project site.

8. SUMMARY OF POTENTIAL HTRW SOURCES

Based on this review, there were no apparent direct sources of HTRW located within the
limits of construction of the proposed habitat rehabilitation and enhancement site at the time
of this report investigation. The area of the dredge cut is located in a waterway that has
some upstream industrial activity. Releases of unknown quantities and constituents have
possibly contributed to sediment contamination. However, since the proposed dredged
areas consist primarily of sandy materials, the accumulation of contaminants, if present,
would be less than expected in a sediment area that has a higher percentage of clay and
fines.

9. RECOMMENDATIONS

Since there is only a slight potential of encountering contaminants in the sediments, it is not
recommended that any further HTRW Environmental Assessments be conducted. The
dredged material placement site is located in agricultural areas where current
environmental regulations allow for the controlied application of herbicides and pesticides.
Sampling of dredge cut sediments is not recommended since the material consists of sandy
sediments, and since any hazardous substances, which had been released to the river,
would have been diluted by the large volume of water present.
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UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
DEFINITE PROJECT REPORT
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-15F)

GARDNER DIVISION HABITAT REHABILITATION AND ENHANCEMENT
POOL 21, MISSISSIPPI RIVER MILES 332.5 AND 340.2
ADAMS COUNTY, ILLINOIS

HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE (HTRW)
DOCUMENTATION REPORT (HDR)

ATTACHMENT 1
ACRONYMS

AIRS/AFS Aerometric Information Retrievai System Facility Subsystem

ASTM

American Society for Testing and Materials

CERCLIS Comprehensive, Environmental Response, Compensation, and

DOD
FINDS
HDR
HTRW
LUST
PCS
RCRA
RCRIS
SEIDS
SRP
SSHP
TRIS
USGS

Liability Information System

Department of Defense

Facility Index System

HTRW Documentation Report

Hazardous, Toxic, and Radioactive Waste
Leaking Underground Storage Tanks

Permit Compliance System

Resource Conservation and Recovery Act
Resource Conservation and Recovery Information System
Site Environmental Information Data System List
Site Remediation Program

Site Specific Safety and Health Plan

Toxic Release Inventory System

United States Geological Service
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GARDNER DIVISION HABITAT REHABILITATION AND ENHANCEMENT
POOL 21, MISSISSIPP! RIVER MILES 332.5 AND 340.2
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HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE (HTRW)
DOCUMENTATION REPORT (HDR)

ATTACHMENT 2
REFERENCES AND ABSTRACTS

U. S. Army Corps of Engineers, Rock Island District, ER 1165-2-1, Hazardous,_Toxic. and
Radioactive Wastes Guidance for Civil Works Projects, 26 June 1992,

U. S. Army Corps of Engineers, Policy Guidance Letter No. 34, CECW-PA, Non-CERCLA
Regulated Contaminated Materials at Civii Works Projects, 5 May 1992.

U. 8. Army Corps of Engineers, ER 385-1-92, Safety_and Occupational Health Document
Requirements_for Hazardous, Toxic,_and Radicactive Waste (HTRW)_.and Ordnance_and.

Explosive Waste (OEW) Activities, 18 March 1994,
U. S. Army Corps of Engineers, ER 405-1-12, Real Estate Handbook, Chapter 8,
U. S. Army Corps of Engineers, ER 500-1-1, Natural Disaster Procedures,

ASTM E 1527-97, Standard Practice for Environmental Site Assessments: Phase |
Environmental Site Assessment Process.

ASTM E 1528-98, Standard_Practice_for Environmental Site_Assessments:_Transaction.
Screen Process.
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SITE SPECIFIC SAFETY AND HEALTH (SSHP) PLAN
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UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
DEFINITE PROJECT REPORT
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-15F)

GARDNER DIVISION HABITAT REHABILITATION AND ENHANCEMENT
POOL 21, MISSISSIPPI RIVER MILES 332.5 AND 340.2
ADAMS COUNTY, ILLINOIS

HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE (HTRW)
DOCUMENTATION REPORT (HDR)

ATTACHMENT 4
USEPA DATABASE

EPA Geographic Information Query System, April 8, 1999.

EPA Envirofacts Facility Databases Information.

Databases accessed via http://www.epa. gov/r1 Oearth/gisapps/zipsearch.html and
http:/mwww.epa.gov/r1Oearth/gisapps/mapseries.htmi.

Search Description:

Title: Zip Code Search.

Requested Databases: Comprehensive Environmental Response, Compensation, and Liability
Information System (CERCLIS); Resource Conservation and Recovery information System
(RCRIS); Toxic Release Inventory (TRIS); Permit Compliance System (PCS); Aerometric
Information Retrieval System (AIRS)/AIRS Facility Subsystem (AFS) Program Systemn Database.

The following zip codes were searched:

62376

62338

62301

62305

62306

Results for Ursa and Marcelline, IL §2376 include the following:
|Facility Name Address EPA Facility [Permit to Toxic Hazardous [Active or |Air BRS 1995

1D Number Discharge Release Waste Archived |Releases |Reporter?
Water? Report? Handler? Superfund |Reported?
Report?

Adams FS Inc., IL Route 61,  |ILT180010555 |No Yes No No No No

Ursa, IL 62376

Marcelline Farm Supply, IL ILD025885757 [No No No Yes No No

Route 96, Marcelline, IL 62376

LUrsa Farmers Cocperative ILDOJTS838648 [No |No Mo |No Yes |No
Company, 202 Maple Street,

Ursa, IL 62376

Ursa Self Service, Route 98, |ILDS884842039 |[No No Yes No No No

Ursa, IL 62376

TOTAL 0 1 1 1 1 (]




Results for Fowler and Coatsburg, IL 62325 include the following:

Facility Name Address |EPA Facility [Permitto |Toxic Hazardous Active or |Air BRS 1995
1D Number Discharge |Release Waste Archived |Releases |Reporter?
Water? Report? Handler? Superfund |Reported?
Report?

Adams FS Inc., US ILT180010563 [No No Yes No Yes No

NO24, Coatsburg, L

652325

Il Bell Telephone ILD980793129 [No No Yes No No No
Company, Fowler CDO,

HWY 24 1Mile W of

Fowler, Fowler, IL, 62338

Moorman Manufacturing |ILDS84874891 |No No No No Yes No
Company, Route 1,

Elfington Township,

Fowler, IL 62338

Old Fowler School, ILO00CD 19075 No No Yes |No No No
Washington and Frisable

Street, Fowler, IL 62338

Shaffer and Sons, RR1 |ILD0O51716983 [No Mo Yes No Yes No

Box S4A, Fowler, IL

62338

Total 0 0 4 0 3 0
Results from Quincy, IL 62306 are as foliows:
rFaciIity Name Address |EPA Facility [Permitto [Toxic Hazardous IActive or  |Air BRS 1995

ID Number Discharge |Release Waste Archived |Releases |Reporter?
Water? Report? Handler? Superfund |Reported?
Report?

ADM Quincy Plant, 1900 |ILD00E295109 |Yes [Yes Yes No Yes No
|Gardner Expressway

Air Products and |L00D2348761 [No No No No Yes No
|Chemicals Incorporated,

2800 Refinery Road

C& Y/Quincy Foods, 2800 |IL0001332881 |No Yes No No No No
Iieﬂnery Road

Iinois Ayers Qil Co, Box |ILD384880799 [No No No No Yes No

772

Westmin Corp, 1131 ILDS84811752 [No No No No Yes No
|Bayview Drive

Westmin Corp., 616 S. 57[IL0001308681 |No Yes No No No No

Street

Total 1 3 1 0 4 0




Results from Quinc

, IL 62305 include the following:

acility Name Address |EPA Facility |[Permit to oxic Hazardous ctive or ir BRS 1995
ID Number Discharge Release aste rchived Releases |Repocrter?
Water? Report? Handler? Superfund Reported?
Report?

Blessing Hospital, 1ILD984891424 |No No Yes No Yes No
Broadway at 11th Street

Broadcast Electronics, ILDO03242112 |No No [Yes Ng No No

nc, 4100 N. 24th

Comstock Castle Stove  |ILD008263065 |No No Yes No Ne No
Company, 119 W

\Washington

Doyle Equipment MFG ILD006294839 |No Yes Yes No No No
Company Inc., 3900

Broadway

Gardner Denver, Inc., ILDO0630E8SE |No Yes Yes No Yes No
1800 Gardner

Expressway

Hollister Whitney ILDO06282214 |No No Yes No No No
Elevator, 2603 N 24th St

Huck Store Fixture ILDODE263057 |No Yes Yes No Yes No
Company, 1100 N 28th

Street

Hulls Autobody, 1815 N [ILD282619512 [No No Yes No No No
30th St

UM Huber Corp 1L.0001912054 |No Yes No No No No
Engineering Minerals

Division, 3806 Gardner

Expressway

JM Huber Corp, 3150 ILDO96720966 |Yes No Yes No Yes No
Gardner Expressway
[Knapheide Mfg. 000007574032 [No Yes No No No No
Company, 1848

Westphalia Strasse
|Kuester Tool and Die Inc.,|ILD982425506 |[No No Yes No No No
3321 Cannonball Rd

Martin and Kroencke imp [ILO001332873 |No No Yes No No No
Co, Hwy 104E
IMoorman's Inc., 1000 N [ILD006297832 [No Yos Yes No Yes No
30th St.

Pepsi Cola Bottling ILD984804211 |No Yes Yes No No No
Company

Quincy Wilbert vauit ILOD0O2198075 |No No No No Yes No
Company, 4128 Wismann
JLane

5 and D Developers Ing, |ILD061043741 |[No No Yes No No No
WHSE, 3803 Dye Rd.

St Marys Hospital, ILDO71979868 |No No Yes No Yes No
Broadway at 14th St.

Total 1 7 15 0 7 0
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GARDNER DIVISION HABITAT REHABILITATION AND ENHANCEMENT
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DOCUMENTATION REPORT (HDR)

ATTACHMENT 5
ILLINOIS EPA DATABASE

llinois Environmental Protection Agency.
Site Environmental Information Data System (SEIDS),
Database Accessed via hitp://www.epa. state. il.us/land/seids.

Selection Type: Select the County that contains the site.

Selected: Adams County.

Requested Databases: Site Remediation Program (SRP), Department of Defense {DOD),
Leaking Underground Storage Tanks (LUST), Resource Conservation and Recovery Act
(RCRA), and Comprehensive Environmental Response, Compensation and Liability
Information System (CERCLIS) sites.

The query revealed that three RCRA sites, eleven SRP sites, and one LUST site were located
in Cass County, lllinois.

Results for Adams County include the foilowing:

Isite ID

Site Name Address Number LUST CERCLIS |DOD SRP RCRA
Lima Lake Burn Site, 300 ft S. of Highway 8, 0010700003 No No No Yes No
Meyer, llinois

Electric Wheel Landfill, 1120 North 28th Street,  |0018060013 No No No Yes Yes
Quincy, lllincis
|Mocrman Manufacturing, 2801 Chestnut, Quincy, J0010655002 No No No Yes Yes
lliinois

Harris Broadcast, 3200 Wisman Lane, Quincy,  |0018060012 Yes No No Yes Yes
llincis

Former Coca Cola Bottling Co., 616 North 24th  |0010655181 No No No Yes No
St., Quincy, Minois

CIPS Town Gas, 818 Jersey, Quincy, lliinocis 0010650017 No No No Yes No
Quincy Municipal Landfills #2 & #3, CR 1153 0018150006 No No No Yes No
North, Quincy, lilinois

Sand Ridge Burn Site, 1.25 miles west of 0010700004 No No No Yes No
Highway 7, Ursa, lllinois

Rock Creek Burn Site, 200 ft east of Highway 7,  |0010700005 No No No Yes No
Ursa, lllinois

Miller, 304 Warsaw, Ursa, lllinois 0010700002 No No No Yes No
Lrsa Highway 7 Bum Site, West & adjacent to 0010760006 No No No Yes No
Highway 7, Ursa, lllinois

Total 1 0 0 11 3
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APPENDIX F
WATER QUALITY

1. PURPOSE

The purpose of this appendix is to discuss the results of water quality related baseline monitoring
performed in the vicinity of the Gardner Division Environmental Management Program project.
Water quality monitoring was performed in an effort to define present water quality conditions and
to identify potential problem areas. Grain size and elutriate analyses were performed in order to
assess the potential water quality impacts of dredging related activities.

2. INTRODUCTION

The original fact sheet for the Gardner Division project called for the dredging of se¢veral
backwater chutes and a large portion of Long Island Lake. Many of the proposed dredging sites
were located near the lower end of Long Island; therefore, most of the initial water quality
monitoring sites were established in this area. Baseline water quality monitoring was performed
for varying lengths of time at the five sites shown in Definite Project Report (DPR) plate 12. As
the project evolved, much of the proposed dredging near the lower end of Long Island was
eliminated from consideration; consequently, water quality monitoring at sites W-M332.7M, W-
M333.0N, W-M333.3K, and W-M333.8Q was discontinued. Site W-M336.68S is the only water
quality monitoring site that may be impacted by alternatives currently being considered; therefore,
the results from monitoring performed at this site will be discussed.

Samples for elutriate analysis were collected in 1993 at three Long Island Lake sites (E-M336. 1M,
E-M334.2N, and E-M333.4M) as shown in DPR plate 12. Since Long Island Lake dredging is no
longer under consideration, the results from these analyses will not be discussed. Design
altematives considered in this analysis include dredging portions of Shandrew Island Side Channel
and O’Dell Chute. Grain size analyses performed on samples collected from these areas by Corps
of Engineers Geotechnical Branch personnel on September 19, 1996, indicate the bed material is
predominantly sand, having a maximum of 10.6 percent passage through a #230 sieve. The sandy
nature of the material preciudes the need for an elutriate analysis.

3. METHODS

Baseline water quality monitoring data were collected by Corps Water Quality and Sedimentation
Section personnel and by engineering firms under contract to the Corps. Barrientos and

F-1



Associates, Inc., lowa City, lowa, collected the 1990 water quality monitoring data, while Donohue
and Associates, Waterloo, Iowa, collected the 1991 data. Corps Water Quality and Sedimentation
Section personnel performed the remaining water quality monitoring. In general, sampling date,
time, water depth, Secchi disk depth, water velocity, wave height, air temperature, percent cloud
cover, wind speed and direction, pH, water temperature, dissolved oxygen (D.0 .) and conductivity
were recorded in the field. Water samples for laboratory analysis were collected just below the
surface. Samples collected by Barrientos or Donohue personnel were placed on ice and delivered
to labs 1n Iowa City or Des Moines, lowa, or Sheboygan, Wisconsin, respectively. Samples
collected by Corps personnel for chlorophyll and suspended solids analyses were shipped to
ARDL, Inc., Mount Vernon, Illinois, during 1992 and 1993 and to EIS Analytical Services, Inc.,
South Bend, Indiana, in 1994. Turbidity and alkalinity samples collected by Corps personnel were
analyzed in-house. Sample collection/preservation and field/laboratory analytical procedures were
performed according to U.S. Environmental Protection Agency (1983) or American Public Health
Association ef al. {1989 or 1992) methods.

4. RESULTS AND DISCUSSION

The results from baseline water quality monitoring at site W-M?336.6S are given in Table F-1.
Sampling commenced at this site, which is located within O’Dell Chute, on April 14, 1990. Upon
review of the data set, water quality problems were not evident; therefore, sampling was
discontinued on May 24, 1994. During the 4 years that the site was sampled, all D.O. values were
above the instantaneous Illinois General Use Water Quality Standard of 5.0 mg/i (see Figure F-1).
D.O. concentrations ranged from 6.13 mg/l to 17.33 mg/l, and averaged 10.57 mg/1. The relatively
high velocities measured in O’Dell Chute (average of 1.066 fi/sec) were probably a major factor
contributing to the high D.O. concentrations observed. On only one occasion (September 30,
1991) was zero velocity measured (see Figure F-2), and this coincided with the lowest water depth
observation (2.40 ft). Two pH values were outside of the Illinois General Use Water Quality
Standard range of 6.5 to 9.0. On November 10, 1993, the pH was 9.33 and on April 19, 1994, the
pH was 9.18. Relatively high D.O. and chlorophyll concentrations on both of these sampling dates
suggest the high pH values were due to plant photosynthetic activity. Suspended solids and
turbidity values averaged 83.6 mg/l and 46 NTUs, respectively.

5. CONCLUSIONS

The water quality of the Mississippi River in the Gardner Division project area was rated as “good”
according to the Illinois Environmental Protection Agency (1 998) in their most recent 305b report
to Congress. The report stated the primary river contaminants in the project area are nutrients and
sediment resulting from agricultural runoff.

No water quality problems were observed during a 4-year baseline monitoring study performed at
site W-M336.6S. The relatively high velocities measured in G "Dell Chute resulted i sufficient
D.O. concentrations to support aquatic life. Construction of a closure structure in O’Dell Chute is
one of the potential features of the Gardner Division project. If this feature is constructed, it is
recommended that monitoring continue at site W-M336.6S in order to determine its impact on
water quality. It is likely there will be little impact on D.O. concentrations if the proposed closure
structure is submerged; however, if the structure is built to an elevation that significantly reduces
flow into O’Dell Chute, low D.O. concentrations may occur.
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Table F-1, Water gquality monitoring results from samples
collected at site W-M336.68

WATER  VELOCITY WAVE AIR CLOUD WIND SPEED
DATE DEPTH(FT) (FI/SEC) HEIGHT (FT) ygmp—(°C) COVER(%)  (MPH)
4/14/90 2.60 0.0 11
5/9/90 4,60 1.930 0.0 18
5/26/90 4.60 1.930 0.0 18
6/9/90 6.45 0.649 0.0 29
8/5/90 10.10 2.440 0.1 27
8/19/90 6.25 1.660 0.1 31
9/16/90 5.05 0.968 0.0 22
9/30/90 3.00 0.129 0.1 15
7/18/91 8.00 28 0] 0
7/23/91 7.00 0.550 0.5 34 0 10
8/6/91 6.50 0.800 0.0 29 10 0
8/20/91 5.00 0.200 0.0 27 5
9/11/91 4.30 0.100 0.0 26 100 0]
oM17/91 4.50 0.200 0.3 24 90 <5
9/30/91 240 0.000 0.0 20 0 0
10/18/91 3.50 0.010 0.8 13 100 10
10/22/91 4.60 0.020 0.6 26 0 10
11/15/91 5.00 0.600 0.2 8 100 10
12/4/91 5.50 0.500 0.0 -7 0 0
47192 6.00 * 0.0 14 95 0-
5/5/92 10.30 1.530 0.1 14 20 8
5/19/92 3.25 1.150 0.0 27 20 0
7/23/92 6.10 1.813 0.0 26 100 0
8/13/92 4.30 1.137 0.0 18 70 2
8/27/92 3.00 0.107 0.0 21 100 0
9/17/92 5.20 1.727 0.0 23 90 0
10/8/92 2.45 0.424 0.1 9 a5 20
10/27/92 3.20 0.8863 0.0 12 0 3
11/24/92 10.70 2.332 0.0 4 100 0
1/25/93 5.45 1.572 0.0 1 10 0
10/27/93 3.50 1.534 0.0 12 85 0
11/10/93 455 0.782 0.0 5 10 0
3/23/94 6.50 1.792 0.1 17 20 15
4/19/94 4.30 1.557 0.1 21 15 1
5/10/94 9.60 2.392 0.0 24 0 5
5/24/94 5.60 1.693 0.0 28 70 3
MIN | 2.40 | 0.000 | 0.0 | -7 | 0 | 0
MAX 10.70 2.440 0.8 34 100 20
AVG. | 5.36 | 1.066 | 0.1 | 19 | 47 | 4
* Meter Malfunction



Table F-1 (Cont. ) .

Water guality monitoring results from samples
collected at site W-M336. 65

WIND WATER DISSOLVED pH TOTAL ALKALINITY
DATE DIRECTION TEMP(°C] OXYGEN (MG/L) (Su} (MGIL as CaCO3)
4114190 9.0 15.10 8.80 144
5/9/90 17.0 8.60 7.40 120
5/26/90 17.0 8.60 7.40 120
6/9/90 21.0 7.70 7.80 140
8/5/90 25.0 7.70 8.30 152
8/19/90 27.0 9.00 8.60 174
9/16/90 23.0 8.90 8.10 162
9/30/90 19.0 8.90 8.00 160
7018/91 29.5 12.10 8.13 164
7123191 NW 30.0 13.00 8.22 164
8/6/91 255 10.98 7.96 154
8/20/91 NW 25.2 9.93 7.50 158
9/11/91 26.5 7.35 7.35 158
911791 SE 25.0 9.35 7.43 168
9/30/91 18.0 9.83 7.07 160
10/18/91 NW 13.0 11.00 7.22 154
10/22/91 sw 14.9 11.89 7.40 159
11/15/91 NW 40 1120 .
12/4/91 -0.5 1233 * *
417/92 8.1 12.86 8.24 163
5/5/92 NW 16.0 . 8.32 129
5/19/92 22.7 11,63 8.64 159
7/23/92 24.8 7.08 7.65 168
8/13192 NW 24.8 6.43 8.09 179
8/27/92 236 7.91 8.30 187
9/17/92 21.8 6.13 . 140
10/8/92 SW 16.1 7.91 8.08 155
10127192 SE 119 12,65 8.59 166
11/24/92 5.3 . 8.08 164
1/25/93 0.2 13.62 8.45 200
10/27/93 1.7 13.60 8.90 189
11/10/93 7.9 17.33 9.33 175
3/23/94 s 7.4 12,32 8.33 174
4/19/94 NW 14.6 15.04 9.18 139
5/10/94 s 15.9 10.29 8.02 129
5/24/94 S 238 11.09 8.77 164
MIN_| 05 6.13 7.07 120
MAX 30.0 17.33 9.33 200
AVG. | 17.4 10.57 159

* Meter Matfunction




Table F-1 (Cont. ). Water quality monitoring results from samples
collected at site W-M336. 68

SPECIFIC CONDUCTANCE SECCHIPISK TURBIDITY SUSPENDED

DATE (UMHOSICM @ 25°C) DEPTH (FT) (NTU) SOLIDS (MGIL)
4/14/90 391 1.20 26 44.0
5/9/90 364 0.50 100 150.0
5/26/90 364 0.50

6/9/90 413 0.60 100 140.0
8/5/90 421 0.75 83 140.0
8/19/90 454 1.35 40 87.0
9/16/90 444 0.90 35 60.0
9/30/90 439 0.85 32 53.0
7/18/91 441 1.60 35 53.0
7/23/91 445 1.10 32 51.0
8/6/91 436 0.90 34 43.0
8/20/91 446 1.00 46 62.0
9/11/91 452 1.00 24 28.0
9/17/91 453 0.90 64 60.0
9/30/91 444 1.00 68 49.0
10/18/a1 439 0.80 58 96.0
10/22/91 430 1.00 36 53.0
11/15/91 414 0.60 84 87.0
12/4/91 126 1.30 99 142.0
4/7/92 394 0.60 23 68.0
5/5/92 314 1.30 47 170.0
5/19/92 415 1.15 17 440
7123192 480 0.80 37 102.0
8/13/92 484 1.40 17 37.8
8/27/92 475 1.50 16 34.1
9/17/92 367 0.25 170 307.0
10/8/92 395 1.35 17 293
10/27/92 377 1.30 15 316
11/24/92 375 0.45 108 300.0
1/25/93 431 1.05 15 28.8
10/27/93 427 1.30 17 6.2
11/10/93 368 12 22,0
3/23/94 395 1.15 18 62.0
4/19/94 362 1.00 31 86.0
5/10/94 326 0.70 31 130.0
5/24/94 396 1.20 19 60.0
MIN | 126 ! 0.25 | 12 ! 6.2
MAX 484 1.60 170 309.0
AVG. | 405 | 0.98 | 46 | 83.6
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Table F-1 (Cont. ). Water guality monitoring results from samples
collected at site W-M336.68

CHLOROPHYLL a CHLOROPHYLL b CHLOROPHYLL ¢ PHEOPHYTIN a

DATE (MG/M3) (MG/M3) (MG/M3}) (MG/M3)
4/14/90 74.0 <1 15.0 72.0
5/9/90 14.0 <1 11.0 95.0
5/26/90
6/9/90 30.0 6.0 8.0 33.0
8/5/90 102.0 3.0 12.0 11.0
8/19/90 111.0 <1 10.0 14.0
9/16/90 38.0 5.0 8.0 21.0
9/30/90 32.0 <1 11.0 35.0
7/18/91 1.6 <2 1.6 5.1
712391 475 3.8 5.5 343
8/6/91 57.2 4.2 6.0 33.4
8/20/91 38.5 2.9 17 2.9
9/11/91 27.7 26 2.7 5.6
9/17/91 65.2 7.0 8.5 7.8
9/30/91 16.9 2.3 48 13.7
10/18/91 21.9 11.4 <2 8.3
10/22/91 38.3 14 7.3 3.2
11/15/91 74 <2 1.2 5.2
12/4/91 14.2 2.0 3.2 <2
417192 55.0 <13 4.8 17.0
5/5/92 33.0 <4.1 32 2.1
5/19/92 54.0 12.0 <15 26.0
7/23/92 16.0 <6.9 29.0 26.0
8/13/92 116 <6.5 <77 <9.4
8/27/92 28.4 <2.1 <2.4 155.0
9M17/92 211.0 <22 12.8 116.0
10/8/92 13.3 16.6 223 78.8
10/27/92 114.0 <1.3 46.3 96.1
11/24/92 433 237 40.5 43.0
1/25/93 22.0 6.2 25.8 37.4
10/27/93 166.0 13.0 14.3 <27
11/10/93 108.0 6.8 12.3 <27
3/23/94 25.0 <1 <1 36.0
4{19/94 252.0 <1 30.0 6.8
5/10/94 50.0 <1 2.6 7.4
5/24/04 80.0 42 8.5 280
MIN | 7.4 | <2 | <2 [ <2
MAX 252.0 237 463 155.0
AVG. | 58.0 } | ]
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FIGURE F-2. PRE-PROJECT VELOCITIES AT SITE W-M336.6S
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UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
DEFINITE PROJECT REPORT
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-15F)

GARDNER DIVISION HABITAT REHABILITATION AND ENHANCEMENT

POOL 21, MISSISSIPPI RIVER MILES 332.5 THROUGH 340.2
ADAMS COUNTY, ILLINOIS

APPENDIX G
GEOTECHNICAL CONSIDERATIONS

1. PURPOSE

This appendix presents the general geology (physiography) and specific geotechnical analyses
relevant to the project. The Rock Island District’s Geotechnical Branch personnel obtained soil

borings, performed laboratory analysis and interpretation, and provided geotechnical analyses and
recommendations.

2. PROJECT FEATURES

Key features of the project include island shoreline protection, side channel dredging with closure
structure, and mast tree planting, as shown on plate 2 of the Definite Project Report (DPR). These
features are designed to protect and/or enhance wetland and terrestrial habitat.

3. LOCATION

The project features are located between Mississippi River Miles (RM) 332.5 and 340.2, as shown
on DPR plate 2. The island shoreline protection is proposed for various locations. The dredging
will be done in O’Dell and Shandrew Chutes, and the closure structure will be placed at the head
end of O’Dell Chute. The dredged material will be placed on Long Island’s eastern agricuttural
field.

4. PHYSIOGRAPHY

The present Mississippi Valley was formed by glacial meltwaters eroding through older existing
glacial sediments and down into bedrock. The majority of the bedrock is limestone and dolomite
with an occasional shale unit. In many locations where the river impinges on the valley wall,
massive vertical cliffs exist. In arcas where the river flows more towards the center of the valley,
asis the case here, the walls have become rounded and sloped, filling the valley edges with
colluvium. As the last glacial meltwater volume decreased to allow deposition, most of the glacial
valley filled with outwash sands and gravels in valley trains and alluvial terraces. At a few sites,
the channel bottom remains bedrock controlled. Inter-tongued with this alluvium are coarser-
grained upland sediments from tributary streams that create fans along the valley wall. The normal
alluvial deposits generally become increasingly coarse-grained with depth, which in some areas
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exceeds 100 feet. The sediments consist of a mix of igneous and metamorphic material from as far
north as the Canadian Shield, and sedimentary carbonate rock material from the relative vicinity.
These glacial valley train deposits are assigned to the Mackinaw Member of the Henry Formation.

The present Mississippi River is believed to erode as much as 50 feet below normal bottom in the
active channels during high flood stages. This reworking of the upper portion of the glacial
deposits, plus erosion of the upland till and loess, has left the upper layers of the modern valley
filled with relatively fine-grained sands and gravels, overlain by silts and clays, all assigned to the
Cahokia Alluvium. This unit of floodplain and channel deposits consists largely of silt, clay, and
clayey sand, with wood and shell fragments. Lenses and old channel fills of sand and gravel are
locally common but generally have a high silt content. The degree of sorting varies but is
generally poor. Old cutoffs fill with clay plugs, which can become relatively compact and erosion
resistant. This lateral variety of materials combined with human modification of flows makes
prediction of future channel direction or rates of erosion extremely difficult.

The project area lies in the valley from near the confluence with Bear Creek, downstream
approximately 9 miles. At this point, the valley is 6 miles wide, with the active river occupying up
{0 2- 1/2 miles in the western half. It is contained by a main stem levee system on the east. The
main channel, roughly 1/3 mile wide, runs down the west-central portion of the active valley.
Canton Chute, a smaller secondary channel, skirts the eastern edge. Between these two there are
numerous braided backwaters and sloughs that create many small wooded islands, generally
composed of the alluvial material discussed above. With the exception of an occasional small
terrace or sand ridge, the eastern half of the valley floor is generally flat with numerous swales,
ditches, and oxbows. This area is under continucus cultivation and has been extensively modified
by agriculture.

5. SUBSURFACE EXPLORATION

The subsurface exploration was done in February 1994 and September 1996. Eleven offshore
borings were taken by hand using a 2-inch-outer-diameter sampling tube. This sampling method
was chosen because access using a drill rig barge was not possible and because it is effective for
exploration of loose sand deposits. As exploration of the secondary channel bottoms near
Shandrew and Flannigan Islands progressed, numerous field analyses of the adjoining island
eroded channel bank soils were made. These soils were composed of sandy, clayey silts and silty,
sandy clays. These alluvial soils composing the island range in thickness between 6 and 10 feet
and are underlain by sand foundations. One hand auger was taken from the lake bottom on Long
Island (GD-94-1). The boring locations and boring logs are shown on DPR plates 10 and 11,
respectively.

6. LABORATORY TESTING

Due to the sampling method used, only soil classifications and representative gradation testing
were done on the samples. The results of the laboratory classifications are listed with the boring
logs (DPR plate 11). Laboratory gradation testing was done for representative samples taken from
the borings. Gradation curves for these analyses are shown on plates G-1 through G-5.



7. STRATIGRAPHY

The foundation of the project area consists of brown and grey, medium to fine, poorly graded
sands between approximate elevations 450.0 and 470.0 1929 NGVD (National Geodetic Vertical
Datum). The islands in the project area consist of sandy, clayey silts and sandy, silty clays
between approximate elevations 465.0 and 475.0 NGVD. Fat clays were found at the bottom of
Long Island Lake.

8. SITE CHARACTERIZATION

In order to prepare geotechnical analyses for design of the proposed project features, it was
necessary to assign engineering propertics to the foundation and embankment materials. Soil shear
strength parameters are major inputs to geotechnical analyses. The strength parameters are
described as the angle of internal friction and cohesion, ¢ and ¢, respectively.

The following equation describes the shear strength:
S=c+otang
where: = ghear strength
= cohesion

S

c

ol = normal stress

& = angle of internal friction

a. Foundations. The foundation for the entire project area is composed of sand. Since
split spoon sampling methods were not used, foundation sand shear strengths were obtained by
correlation with descriptive relative density (Reference A). The foundation sands encountered at
the project location are considered to have, at the weakest, descriptive relative densities of “loose.”
This description indicates a 28 degree angle of internal friction. The project features will apply
minimal loads to underlying soils, and the foundation strength is not considered to be the critical
aspect of project feature stability. Therefore, efforts to further define foundation strengths are
considered to be unwarranted.

b. Embankments.

(1) Semi-Compacted Earth. Construction of a semi-compacted earth embankment
is an option at the agricultural field adjacent to O "Dell Chute. This embankment will serve to
contain dredged sands from O 'Dell Chute and control the associated water discharges in' the event
that applicable state dredging regulations require confined disposal for this type of material. The
proposed embankment will be approximately 2 feet high and retain approximately 8 inches of
dredged sand. The embankment slopes will be approximately 2.0 horizontal tol vertical. The
embankment will be built on a properly cleared, compacted, and scarified foundation, using the
sandy, silty clays/sandy, clayey silts which compose the island. Assignment of shear strength to
the semi-compacted embankment material is considered unmecessary due to its low height. The
material will be placed in lifts not exceeding 8 inches and semi-compacted using roller or tracked
equipment. Erosion protection for the semi-compacted embankment will be provided at specific
locations where dredged water discharges are potentially problematic.
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(2) Rock. Rock embankment shear strength parameters were estimated at ¢ = ()
and ¢ = 37-45 degrees.

9. DREDGING DESIGN

a. General. Construction of project features will require the use of dredging to remove
river bottom sand sediments in O 'Dell Chute. This feature is expected to improve fish habitat. A
typical channel dredging section is shown on DPR plate 8.

b. Dredging Technique. Many choices of dredging techniques are available. The
Geotechnical Factors in Dredgeability (DREDGABL version 1.0) program is a knowledge-based
expert system whose objective is to provide guidance in the interpretation of geotechnical
properties data for use in evaluating the dredgeability of sediments (Reference B). The
DREDGABL program output provided recommendations for suitability of different dredging
techniques, given type and density of material to be dredged (plates G-6 through G-9). Since the
exact density of foundation sands is unknown and overhead clearance is limited by trees, the
cutterhead pipeline dredge is recommended for use with this project.

c. Dredge Cut Stability. The O’Dell Chute foundation sand strength was characterized
previously in this appendix. According to the most current hydrographic survey information, the
dredge cuts throughout O’Dell Chute will range in depth between 0 and approximately 8 feet. The
bottom width of the cuts will be approximately 50 feet. During dredging operations, the dredge cut
side slopes are expected to reach a natural angle of repose of approximately 2.0 horizontal to 1
vertical. These slopes are expected to remain stable since current and wave erosional forces are
expected to be minimal in this sheltered backwater location.

10. EROSION PROTECTION

a. General. The Automated Coastal Engineering System (ACES) design and analysis
system was developed by the Coastal Engineering Research Center at the USACE Waterways
Experiment Station (Reference E). lts wave growth and rubble-mound revetment design
applications were used to select a rock gradation and embankment slope that will resist wave
attack. The effects of river current on embankment stability and erosion susceptibility are not
addressed here.

b. Design. Assumptions used in the ACES analysis included a maximum observed wind
speed of 80 mph, fetch depth of 10 feet, and a measured fetch length of 1.98 miles. As shown on
plate G-10, a wave height of 2,50 feet and a wave period of 2.9 seconds were calculated by the
ACES Wind Adjustment and Wave Growth program. Using this wave height and period input,
along with the most conservative damage acceptance level of 2, the ACES Rubble Mound
Revetment Design program was applied for three different embankment slopes: 2.0, 2.5, and
3.0 horizontal to 1.0 vertical (see plates G-11 through G- 13). The preferred embankment slope is
3.0 horizontal to 1.0 vertical in order to maximize wave attack resistance. [A value engineering
study was completed in March 2000, which determined that a 2:1 slope would be more cost
effective for similar benefits (see Attachment 1). A final slope of 2:1 will be used for final design.]
ACES calculated a 1.44-foot-thick erosion protection layer with a top size of approximately
245 pounds for the 3.0 horizontal to 1.0 vertical embankment slope. This, as well as the
recommended 1.0-foot-thick bedding layer, is shown on plate G-11, Illinois Gradation No. 5 is the
most commonly produced erosion protection stone with a gradation that approximates the ACES
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output. The Illinois gradation No. 5 top size exceeds the top size of the ACES-recommended
design by approximately 155 pounds. However, the equivalent of Illinois No. 5 is recommended
for use as wave erosion protection for this project due to its successful application at numerous
Rock Island District Mississippi River erosion protection projects. Due to the dimensions of
INinois gradation No. 5, at least a 2. 0-foot-thick layer is recommended for use with this project.
EM 1110-2-2300 (Reference F) suggests use of 9-inch-thick bedding (filter) layer for the
protection stone. The 1.0-foot-thick bedding layer recommended by ACES should be used for this
project. The gradation of the bedding layer should be the equivalent of Illinois Gradation CA-6.

11. ROCK EMBANKMENT

a. General. A closure structure is proposed for the upstream end of the dredge cut in
O’Dell Chute. The purpose of the structure is to prevent the chute from refilling with sediment
after dredging is completed. Rock will be used as the construction material for the closure
structure. The structure will have 2H: 1 V slopes and a 5-foot top width. It will be subjected to
attack by wind-generated waves, as well as current. The ACES design (the equivalent of Illinois
Gradation No. 5 erosion protection stone), which was proposed for the embankment erosion
protection feature of this project, is considered adequate to protect against the smaller waves which
will be generated in the closure structure’s sheltered location. The effects of river current on rock
embankment stability and erosion susceptibility are not addressed here. A typical rock closure
structure section is shown on DPR plate 7.

b. Stability. The sand foundation beneath the rock embankment closure structure has a
shear strength of at least 28 degrees angle of internal friction, as previously described. Although
no analyses were used to determine the strength of the rockfill embankment, it is expected to range
between 37 and 45 degrees angle of intemal friction. Water levels are expected to remain
approximately equal on either side of the embankment. These parameters, as well as embankment
geometry, are shown on plate G-14. The rock embankment stability was modeled using
UTEXAS3 (Reference C). The most critical failure surface was found using a circular search
analysis, and the model’s failure surface scenarios depicted on plate G-14 are considered relevant.
Part of the section shown on plate G-14 was ‘keyed’ 3 feet into the underlying sands in order to
decrease erosion susceptibility of the sand foundation beneath the closure structure. Its effect on
the overall stability of the embankment was ignored. Safety factors for slope stability less than
1.3 are not recommended, as stated in EM 1110-2-1913 (Reference G). The minimum safety
factor derived from the stability analysis was 2.5.

c. Bearing Capacity and Settlement. The rock embankment closure structure will bear
on a sand foundation. The stability analysis previously described serves as an adequate
representation of the resistance of the foundation against bearing capacity failure. Minimal
immediate sand settlement is expected to occur as the rock embankment is placed.

G-5



12. RECOMMENDATIONS
a. Dredge Cuts

1. Allow the cut slopes to fall to natural angle of repose for sand (approximately
ZH:1V).

b. Erosion Protection
1. Provide 2H: 1V slopes

2. Use the equivalent of a 2. 0-foot-thick layer of Illinois gradation No. 5 erosion
protection stone (400-pound top size) for the construction material.

3. Use the equivalent of 1.0-foot-thick layer of Illinois CA-6 for the erosion
protection stone bedding.

¢. Rock Embankment

1. Usethe equivalent of Illinois gradation No. 5 erosion protection stone (400-pound
top size) as the construction material.

2. Key part of the embankment 3 feet into the underlying sand foundation
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DREDGEABILITY EVALUATION SUMMARY REPORT

USER NAME: RANDALL 5. KINNEY OF: CENCR-ED-G
DATE: 12/13/96 PROJECT: GARDNER DIVISION EMP
FOR THE SEDIMENT DESCRIBED AS:
SEDIMENT:  Poorly Graded Sand USCS/ASTM:  SP
FINENESS: Medium COMPACTNESS: Very Dense  ANGULARITY: Subrounded
CONSISTENCY: PLASTICITY INDEX: LIQUIDITY INDEX:

THE SUITABILITY OF HOPPER DREDGES IS:

TRAILING ARM: Good~fair excavation; almost no overflow of fines.
PLAIN SUCTION:  Not suitable—sand will not flow easily.
BUCKET HOPPER: Good--easy digging; very little overflow of fines.

THE SUITABILITY OF MECHANICAL DREDGES IS:

BACKHOE: Good—easy digging; very little overflow of fines.
BUCKET LADDER: Good—easy digging; very little overflow of fines.
CLAMSHELL: Hard digging; need heavy bucket; little fines overflow.
DRAGLINE: Hard digging; need heavy bucket; little fines overflow.

POWER SHOVEL:  Good—easy digging; very little gverfiow of fies.
THE SUITABILITY OF PIPELINE DREDGES IS:

CUTTERHEAD: Very good-easy cutting; fairly low pumping energy.
PLAIN SUCTION:  Not suitable—sand will not flow easily.
DUSTPAN; Suitable only if sand is very loose, liquefies under shear.

BUCKETWHEEL: Good—easy cutting; fairly low pumping energy.

BECAUSE THE EXCAVATION PROPERTIES ARE:

CUTTABILITY: High High strength; high permeability.
FLOWABILITY: Low High shear strength; little clayey binder.
SCOOPABILITY: High No cohesive strength; negligible suction.
SCOURABILITY: High Size slightly above optimum; no cohesion.
SUCTIONABILITY: None High shear strength; flow not likely.

AND THE REMOVAL AND TRANSPORT PROPERTIES ARE:

ABRASIVENESS: Very low About 4 times as severe as fine sand.

CLAY BALLING: None Insufficient cohesive fines.

HOPPER SETTLE: Very high Up to 5% fines will not settle quickly.
HOPPER BULKING: Medium About 1.25-1.35; fines wont settle.
PUMPABILITY: High compared to fine sand; avg. d50 = 0.92 mm,
STICKINESS: None Not enough wet, soft, plastic clay.
TURBIDITY: Very Low Zero to 5% fines will not settle quickly

AND THE DISPOSAL AREA PROPERTIES ARE:

SEDIMENT RATE: Several Up to 5% fines; settle slowly.
BULKING RATE: Medium About 1.25 to 1.35.
COMPACTABILITY: Good Vibratory rofler; rubber-tired roller.
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DREDGEABILITY EVALUATION SUMMARY REPORT

USER NAME: RANDAIL S. KINNEY

OF: CENCR-ED-G

DATE: 12/13/96 PROJECT: GARDNER DIVISION EMP
FOR THE SEDIMENT DESCRIBED AS:
SEDIMENT: Poorly Graded Sand USCS/ASTM: SP
FINENESS: Medium COMPACTNESS:  Loose ANGULARITY: Subrounded
CONSISTENCY: PLASTICITY INDEX:

LIQUIDITY INDEX:

THE SUITABILITY OF HOPPER DREDGES IS:

TRAILING ARM:
PLAIN SUCTION:

Very good—easy excavation; aimost no overflow of fines.
Suitable only if sand is very loose, liquefies under shear.

BUCKET HOPPER: Good—easy digging; very littic overflow of fines.

THE SUITABILITY OF MECHANICAL DREDGES IS:

BACKHOE:
BUCKET LADDER:
CLAMSHELL:
DRAGLINE:

Good—easy digging: very little overflow of fines.
Good—easy digging; very little overflow of fines.
Easy digging; little fines overflow.
Easy digging; little fines overflow.

POWER SHOVEL: Good—easy digging; very little overflow of fines.
THE SUITABILITY OF FIPELINE DREDGES IS:

CUTTERHEAD:
PLAIN SUCTION:
DUSTPAN:
BUCKETWHEEL:

Very good-—-easy cutting; fairly low pumping energy.
Suitable only if sand is very loose, liquefies under shear.
Suitable if water jets used to loosen sand.

Good—easy cutting; fairly low pumping encrgy.

BECAUSE THE EXCAVATION PROPERTIES ARE:

CUTTABILITY: Very high
FLOWABILITY: High

SCOOPABILITY: Very high
SCOURABILITY:  Very high

SUCTIONABILITY: High

Low strength; high permeability.

Low shear strength; little clayey binder.
No cohesive strength; negligible suction.
Size slightly above optimum; no cohesion.
Only if loose sand liquefies under shear

AND THE REMOVAL AND TRANSPORT PROPERTIES ARE:

ABRASIVENESS: Very low
CLAY BALLING: None
HOPPER SETTLE:  Very high
HOPPER BULKING: Very low to
PUMPABILITY: High
STICKINESS: None
TURBIDITY: Very Low

About 4 times as severe as fine sand,
Insufficient cohesive fines.

Up to 5% fines will not settle quickly.
About 1.05-1.15; fines wont settle.
compared to fine sand; avg. d50 = 0,92 mm.

Not enough wet, soft, plastic clay.
Zero to 5% fines will not settle quickly

AND THE DISPOSAL AREA PROPERTIES ARE:

SEDIMENT RATE: Several
BULKING RATE: Very low to
COMPACTABILITY: Good

Up to 5% fines; settie slowly.
About 1.05 to 115,
Vibratory roller; rubber-tired roller.
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DREDGEABILITY EVALUATION SUMMARY REPORT

USERNAME: Randall S. Kinney OF: CENCR-ED-G
DATE: 12/13/96 PROJECT: GARDNER DIVISION EMP
FOR THE SEDIMENT DESCRIBED AS:
SEDIMENT: Poorly Graded Sand USCS/ASTM: SP
FINENESS: Fine COMPACTNESS: Loose ANGULARITY: Subrounded
CONSISTENCY: PLASTICITY INDEX: LIQUIDITY INDEX:

THE SUITABILITY OF HOPPER DREDGES IS:

TRAILING ARM: Very good—easy excavation; almost no overflow of fines.
PLAIN SUCTION: Suitable only if sand is very loose, liquefies under shear.
BUCKET HOPPER: Good—easy digging; very little overflow of fines.

THE SUITABILITY OF MECHANICAL DREDGES IS:

BACKHOE: Good~—casy digging; very little overflow of fines.
BUCKET LADDER: Good—casy digging; very little overflow of fines.
CLAMSHELL: Easy digging; little fines overflow.
DRAGLINE: Easy digging; little fines overflow.
POWER SHOVEL:  Good—easy digging; very little overflow of fines.

THE SUITABILITY OF PIPELINE DREDGES IS:

CUTTERHEAD: Very good—easy cutting; low pumping energy.

PLAIN SUCTION: Suitable only if sand is very loose, liquefies under shear.
DUSTPAN: Suitable if water jets used to loosen sand.
BUCKETWHEEL:  Good-easy cutting; low pumping energy.

BECAUSE THE EXCAVATION PROPERTIES ARE:

CUTTABILITY: Very high Low strength; high permeability.
FLOWABILITY: Very high Low shear strength; little clayey binder.
SCOOPABILITY:  Very high No cohesive strength; negligible suction.
SCOURABILITY:  Very high Optimum size is fine sand-coarse silt.

SUCTIONABILITY: Very high Only if loose sand liquefies under shear

AND THE REMOVAL AND TRANSPORT PROPERTIES ARE:

ABRASIVENESS: Negligible Fine grains canse almost no abrasion.
CLAY BALLING: None Insufficient cohesive fines.

HOPPER SETTLE: Very high Up to 5% fines will not settle quickly.
HOPPER BULKING: Very low to About 1.05-1.15; fines wont settle.
PUMPABILITY: Very high fine sand sizes are optimum; least energy.
STICKINESS: None Not enough wet, soft, plastic clay.
TURBIDITY: Very Low Zero to 5% fines will not settle quickly

AND THE DISPOSAL AREA PROPERTIES ARE:

SEDIMENT RATE: Many minutes Up to 5% fines; settle slowly.

BULKING RATE: Very low to
COMPACTABILITY: Good

About 1.05 to 1.15.
Vibratory roller; rubber-tired roller.
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DREDGEABILITY EVALUATION SUMMARY REPORT

USER NAME: RANDALL S. KINNEY OF: CENCR-ED-G
DATE: 12/13/9 PROJECT: GARDNER DIVISION EMP
FOR THE SEDIMENT DESCRIBED AS:
SEDIMENT: Poorly Graded Sand USCS/ASTM: SP
FINENESS: Fine COMPACTNESS:  Very Dense ANGULARITY: Subrounded
CONSISTENCY: PLASTICITY INDEX: LIQUIDITY INDEX:

THE SUITABILITY OF HOPPER DREDGES IS:
TRAILING ARM: Good--fair excavation; almost no overflow of fines.
PLAIN SUCTION: Not suitable~sand will not flow easily.
BUCKET HOPPER: Good—casy digging; very little overflow of fines.

THE SUITABILITY OF MECHANICAL DREDGES IS:

BACKHOE: Good—easy digging; verylittle overflow of fines.
BUCKET LADDER: Good—easy digging; very little overflow of fines.
CLAMSHELL: Hard digging; need heavy bucket; little fines overflow.
DRAGLINE: Hard digging; need heavy bucket; little fines overflow.

POWER SHOVEL: Good—easy digging; very little overflow of fines.
THE SUITABILITY OF PIPELINE DREDGES IS:

CUTTERHEAD: Very good—easy cutting; low pumping energy.
PLAIN SUCTION:  Not suitable—sand will not flow easily.
DUSTPAN: Suitable if water jets used to loosen sand.

BUCKETWHEEL: Good—easy cuiting; low pumping energy.

BECAUSE THE EXCAVATION PROPERTIES ARE:

CUTTABILITY: High High strength; high permeability.
FLOWABILITY: Medium High shear strength;, little clayey binder.
SCOOPABILITY: High No cohesive strength; negligible suction.
SCOURABILITY: High Optimum size is fine sand-coarse silt.
SUCTIONABILITY: None High shear strength; flow not likely.

AND THE REMOVAL AND TRANSPORT PROPERTIES ARE:

ABRASIVENESS: Negligible Fine grains cause almost no abrasion.

CLAY BALLING: None Insufficient cohesive fines.

HOPPER SETTLE: Very high Up to 5% fines will not settle quickly.
HOPPER BULKING: Medium About 1.25-1.35; fines wont settle.
PUMPABILITY: Very high fine sand sizes are optimum; least energy.
STICKINESS: None Not enough wet, soff, plastic clay.
TURBIDITY: Very Low Zero to 5% fines will not settle quickly

AND THE DISPOSAL AREA PROPERTIES ARE:
SEDIMENT RATE: Many minutes Up to 5% fines; settle slowly.

BULKING RATE: Medium About 1.25 to 1.35.
COMPACTABILITY: Good Vibratory roller; rubber-tired roller.
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WIND ADJUSTMENT and WAVE GROWTH

Elevation of Observed Wind Zobs: 33.00 ft Wind Observation Type
Observed Wind Speed Uobs: 80.00 mph = -------r-----o-omooo
Air-Sea Temp. Difference delT: 0.00 deg C Inland

Duration of Observed Wind DurQ: 45.00 sec

Duration of Final Wind DurfF: 1.00- hr

Latitude of Observation LAT: 39.00 deg

Average Depth of Fetch da: 10.00 ft

Length of Wind Fetch F: 1.58 mi Wave Growth Eguations
Equiv. Neutral Wind Speed Ue: 50.53 mph = =  me--eremrmeecvm—ma—a
Adjusted Wind Speed Ua: 76.02 mph Restricted Fetch
Wave Height HmO : 2.50 ft Shallow-water

Wave Period Tp: 2.90 sec Fetch-limited

Wind Direction Wdir: 0.00 deg

Mean Wave Direction Theta: 360.00 deg
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RUBBLE MOUND REVETMENT DESIGN

Significant Wave Height Hs: 2.50 ft
Significant Wave Period Ts: 2.80 sec
Cotangent of Nearshore Slope COT (phi) : 50.00

Water Depth at Toe .of Revetment ds: 10.00 ft
Cotangent of structure Slope COT (theta) : 3.00

Unit Weight of Rock WI: 162.24 1lbs/ft3
Permeability Coefficient P: 0.10

Damage Level S: 2.00

STCNE SIZE GRADATION

ARMOR LAYER

Layer Thickness = 1.44 ft
PERCENT LESS WEIGHT DIMENSION
THAN BY WEIGHT (1bs) (ft)
0.00 7.63 0.36
15.00 24 .42 0.53
50.00 61.05 0.72
85.00 119.66 0.90
100.00 244.21 1.15

FILTER LAYER

Layer Thickness = 1.00 ft
PERCENT LESS WEIGHT DIMENSION
THAN BY WEIGHT (1bs) (££)
0.00 0.02 0.05
15.00 0.03 0.06
50.00 0.11 0.09
85.00 0.38 0.13
100.00 0.64 0.16

IRREGULAR WAVE RUNUP

EXPECTED MAXIMUM = 3.06 ft
CONSERVATIVE = 3.84 ft
SURF PARAMETER = 1.1586

CERC STABILITY NUMBER = 1.3691
DUTCH STABILITY NUMBER = 2.1642
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Damage Level

RUBBELE MOUND REVETMENT DESIGN

Significant Wave Height Hs :
Significant Wave Period Ts :
Cotangent of Nearshore Slope COT (phi) :
Water Depth at Toe of Revetment ds :
Cotangent of Structure Slope COT (theta) :
Unit Weight of Rock wr:
Permeability Coefficient P:

S:

2.50
2.90
50.00
10.00
2.50
162.24
0.10
2.00

STONE SIZE GRADATION

e . R MR e L ML MR R R MR M e e ek ML L R G e e e el B TS e e em SR ST R A uE M W = o e o wa

ARMOR LAYER
Layer Thickness =

PERCENT LESS WEIGHT
THAN BY WEIGHT {1bs)
0.00 10.03

15.00 32.10

50.00 80.26

85.00 157.30
100.00 321.02

FILTER LAYER
Layer Thickness =

PERCENT LESS WEIGHT
THAN BY WEIGHT (1bs)
0.00 0.03

15.00 0.04

50.00 0.15

85.00 0.50
100.00 0.84

1.58 ft

DIMENS
(ft)

.40
.58
.79
.98
.26

FOOOO

1.00 ft

fr
sec

£t
lbs/ft3

ION

DIMENSION

(£t)

0.05
0.06
0.10
0.15
0.17

IRREGULAR WAVE RUNUP

e e e e e S e e ML ML A S o e e e e R AR e i S R SN S e e e R e N En e e

EXPECTED MAXIMUM =
CONSERVATIVE =
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RUBBLE MOUND REVETMENT DESIGN

Significant Wave Height Hs : 2.50 ft
Significant Wave Period Ts : 2.90 sec
Cotangent of Nearshore Slope COT (phi) : 50.00

Water Depth at Toe of Revetment ds : 10.00 f£f¢t
Cotangent of Structure Slope COT (theta) : 2.00

Unit Weight of Rock wWr: 162.24 lbs/ft3
Permeability Coefficient P: 0.10

Damage Level S: 2.00

STONE SIZE GRADATION

- e R R R MR R e MR e e AR AR R EE AR MR AR e e e e e ME M W MR MR e G mw M Mr R W S W e e e me

ARMOR LAYER

Layer Thickness = 1.77 £t
PERCENT LESS WEIGHT DIMENSION
THAN BY WEIGHT {1bs) (ft)
0.00 14.02 0.44
15.00 44 .86 0.65
50.00 112.16 0.88
85.00 219.83 1.11
100.00 448 .64 1.40

FILTER LAYER

Layer Thickness = 1.00 £t
PERCENT LESS WEIGHT DIMENSION
THAN BY WEIGHT (1lbs) {(ft)
0.00 0.04 0.06
15.00 0.06 0.07
50.00 0.21 0.11
85.00 0.70 0.16
100.00 1.18 0.19

IRREGULAR WAVE RUNUP

EXPECTED MAXIMUM =
CONSERVATIVE = 5.01 ft

SURF PARAMETER = 1.
CERC STABILITY NUMBER = 1.2736
DUTCH STABILITY NUMBER = 1

PLATE G-13
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CEMVR-ED-G 14 March 2000
Mr. Hotchkiss/gah/5290

MEMORANDUM FOR RECORD

SUBJECT : Value Engineering Proposal (VEP) : Gardner Division
Environmental Management Program (EMP), Mississippi River, HREP

1. COption 1. Given the understanding that the Shandrew Chute
dredging is only for access to the site of the 0'Dell Chute closure
structure, Option 1 is acceptable from a geotechnical stand point.
Placing the closure farther downstream in 0'Dell Chute may
eventually cause siltation in the upper reach of the chute.

2. Option 2.

a. Steepening the shore protection from 3H:1iV to 2H:1V is
acceptable as long as the rock gradation and layer thickness is
increased appropriately; and toe protection is added. The original
report calculations show that at 2H:1V is acceptable with
approximately 21 inches of 450 pound stone on one foot of bedding
(Plate G-13). Additional iterations of the ACES program show that
if rock with a higher specific gravity is used; or, some slight
damage at the design wave height is tolerable, that a 400 pound
gradation {(ILDOT #5) may be used.

b. The original design drawings indicate that the slope would
be cut to a 3H:1V until it intersected the average slope below
water of 6H:1V. This in effect givesa weighted toe, i.e. toe
protection to the original design. Proposal drawings indicate that
the 2H:1V slope would be carried to the same elevation as the
original structure, just below 466. This indicates a cut of
underwater material to fitthe proposed template if a slope of

(.QZH=1V is carried to this elevation. As drawn, the 2H:1V requires a

e » meLdgleed wtoe €O provide scour protection. This toe should be

Y, Y Pealculated based on projected geour depth at each placement site.

ﬁg?dﬁ Assuming not severe scour, and applyinga rough rule of thumb to

G\ this project, this toe should be at least two riprap layer

thicknesses thick (high) by three layer thicknesses long (projected
out from the toe) . If the 2H:1iV slope is only graded until it
intersects the natural slope of 6H:1V then this toe protection
should be carried out to an elevation below the active wave zone at
the design pool elevation; or, a weighted toe provided which, based
on volume, would extend the riprap layer to that elevation at a

2H:1V slope.
GLE 5;25%%%%§;S§?=§.G.

Geologist,
CF: ED-G (Kinney) Geotechnical Branch
ED-DN {Mitvalsky)

ATTACHMENT 1
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UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
DEFINITE PROJECT REPORT
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-15F)

GARDNER DIVISION HABITAT REHABILITATION AND ENHANCEMENT

POOL 21, MISSISSIPPI RIVER MILES 332.5 THROUGH 340.2
ADAMS COUNTY, ILLINOIS

APPENDIX H
SEDIMENTATION

1. INTRODUCTION

Sedimentation in the backwater areas of Gardner Division, including Canton, Shandrew and O’Dell
Chutes, has not been measured. Bathymetric measurements were taken in 1994 and 1999, but
drawing long-term conclusions from a 5-year span is problematical. The baclowater area has filled
in considerably from the time that Lock and Dam 21 went into operation. The process is ongoing,
as demonstrated by the new sand bars at the upper end of O’Dell Chute.

This appendix will estimate how much sedimentation can be expected in the future. Without
specific information from this area, the sediment load entering the area and the trap efficiency were
used to estimate the net sedimentation. The increase in river bottom elevation was then calculated
by considering total area where deposition is likely and the compaction rate of the sediment.
Finally, the rate was compared to another backwater area in Pool 21 where sedimentation rates
have been thoroughly evaluated, to ensure that these estimates appear reasonable.

2. ESTIMATED SEDIMENTATION FOR GARDNER DIVISION

A. Sediment Flow. Quantities of sediments entering Canton Chute from both the
Mississippi River and Bear Creek were estimated. The average suspended load for Keokuk, Iowa,
for water years 1968 through 1990 was 10,920,479 tons per water year. Since this location was in
the vicinity of the Gardner Division, these data were used for the purposes of this study. Flow
measurements show that 26 percent to 28 percent of the total discharge travels down Canton Chute.

An assumption was made that the percent of the sediment load traveling down the chute is
proportional to the percent of the discharge traveling down the chute. Other studies on the
Mississippi River have shown that the bed load is equal to about 10 percent of the suspended
sediment load. Additionally, the sediment observed in the project area, and as shown in boring
samples (plates 10 and 11 of the Definite Project Report), consisted of a sandy material. Therefore,
a factor of 10 percent was used to convert sediment load to bed load. Using this information, the
estimated yearly bed load was calculated to be 295,000 tons.

The drainage area at the mouth of Bear Creek is unpublished. The drainage area for the USGS
Marcelline Gage 12.3 miles upstream is 349 square miles. The area downstream of the gage
measured about 32 square miles on a Burlington, Iowa, large scale USGS map (1 inch equals
4 miles). Suspended sediment load was estimated using Appendix G of the 1970 Upper
Mississippi River Comprehensive Basin Study. The basinis in zone 109of Figure G-37 and
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produces about 800 tons of sediment persquare mile per year. This value is in agreement with the
station near the La Moine River at Ripley for which data (845 tons per square mile per year
average) were published in the 1996 USGS Water Supply Resource Data for Illinois. Using the
earlier described factor of 1to 10 for a ratio between bed load and suspended sediment, and using
all of the gage information mentioned, the yearly bedload for Bear Creek was estimated at

3,540 tons per year.

b. Sediment Volume. The density of submerged sand is 85 to 100 pounds per cubic foot.
The density of a submerged clay-silt-sand mixture is 50 to 80 pounds per cubic foot. Using median
values in both cases, the estimated volume of sand from the Mississippi is 6,410,000 cubic feet per
year, and the volume of silty clay from Bear Creek is 109,000 cubic feet per year. The total
volume of sediment available is 6,520,000 cubic feet per year. However, all of this sediment will
not be deposited in the river, since some will continue to be transported downstream.

The average annual flow through Pool 2 1is 74,500 cubic feet per second (53,900,000 acre-feetin a
year). At this flow, the capacity of the pool is 84,300 day-second feet. This results in a capacity-
inflow ratio of 0.0016, which indicates a trap efficiency between 0 percent and 12 percent. Six
percent was used for this study.

An average deposition of 391,000 cubic feet per year can be expected in the backwater areas of
Gardner Division. Shandrew and O’Dell Chutes carry about one-fourth of the flow in this
backwater area and in Canton Chute about three-fourths (measured opposite O’Dell Chute).
Therefore, Shandrew and O’Dell Chutes can receive about 98,000 cubic feet of deposition per year
and Canton Chute can receive about 293,000 cubic feet per year.

¢. Rate of Deposition. Sedimentation deposition does not take place evenly over a given
reach of river. Several assumptions were made in order to estimate a reasonable depth of
sedimentation.

Because Shandrew and O’Dell Chutes have experienced wide-spread sedimentation since the
pool’s dam was constructed, the Corps has estimated that the sediment would be deposited over
half of the surface area. Shandrew and Q’Dell Chutes have a surface area of about 11,900,000
square feet. Therefore, Shandrew and O’Dell Chutes would experience a deposition rate of
0.21inch per year or 10 inches in the 50-year life of the project.

Canton Chute has relatively high velocities, Sedimentation likely occurs in isolated locations
within the chute. The Corps estimated that the sediment aggregation would occur over one-third
the total surface area. Canton Chute has a surface area of about 57,500,000 square feet. Therefore,
Canton Chute would experience a deposition rate of 0.18 inch per year or 9 inches in the 50-year
life of the project.

3. SEDIMENTATION FROM COTTONWOOD ISLAND

Cottonwood Island is located on the right bank of the Mississippi River just downstream of
Gardner Division. Net sedimentation was estimated by looking at total sedimentation between
1938 plane table topographic maps and 1994 channel surveys supplemented with aerial
photography from 1977. Five sites were studied with an average sedimentation rate per year of
0.54 inch per year with 1.2 inches per year being the highest and 0.11 inch per year being the
lowest. The estimates made of sedimentation above 0.21 inch per year for Canton Chute and
0.18 inch per year for O’Dell Chute are within the range measured at Cottonwood.
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4. SEDIM NTA\TION FROM  GARDNEVISION

The 1938 and 1953 plane table topographic maps were reviewed. Cross-sectional information was
analyzed at River Miles 333.0, 334.0, 335.0, 336.0,337.0, 338.0, 339.0, 340.0, and 341.0
Additionally, 1994 channel surveys were reviewed for River Miles 333.0, 334.0, 335.0, 336.0,
337.0, 338.0, 335.0, and 340.0. This information is shown in plates 14 though 18 of the Definite
Project Report. A review of this data determined that the information from the average
sedimentation rates calculated in this appendix were consistent with the information seen from
these maps.

5. CONCLUSIONS

During the 50-year life of this project, about 1 foot of sediment can be expected to be deposited in
areas where sedimentation is likely to occur. Dredging is to be done at the lower end of O’Dell
Chute to maintain a 6-foot depth. Dredging depth should be to 7.5 feet. Additionally, the
Mississippi River contributes approximately 10 times as much sedimentation in Canton Chute than
Bear Creek. Therefore, any efforts to reduce sedimentation from Bear Creek will have only
minimal environmental effects on Canton Chute.
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SEDIMENT CALCULATIONS

Mississippi River
10,920,479 tons/yr. * 0.27(%in Chute)*0. 10(%bed load)=295,000 tons/year
295,000 tons/yr. * 2000 Ib./ton / 92 1bs/ft”3 (sand)= 6,410,000 ft"3/yr

Bear Creek
800 tons/yr./sq. mile * 44.3 sq. miles *0. 1 (%bed load) = 3,540 tons/year
3,540 tons/yr. *2000 1b./ton / 65 1bs/ft"3 (clay-silt-sand) = 105,000 fi"3/yr

Total volume
6,410,000 £t°3/yr + 109,000 ft"3/yr = 6,520,000 {t*3/yr

Capacitv-inflow ratio
Inflow
74,500 ft~3/sec * 365 days/yr. * (1.9835 af/dsf) = 53,900,000 af/yr.
Capacity
84,300 acre-feet (at average flow of 7,500)
Capacity-inflow ratio
84,300 af / 53,900,000 af = 0.0016

ate of iti
Total
6,520,000 ft*3/year * 0.06 (trap efficiency) = 391,000 ft"3/yr

Shandrew and O’Dell Chutes
391,000 ft"3/yr * 0.25 (%flow) = 97,800 fi*3/yr
97,800 ft*3/yr / 5,500,000 72 (dep. Area) *12in/ft = 0.21 inches/yr.

Canton Chute

391,000 ft°3/yT *0.75(%flow) = 293,000 fi*3/yr
293,000 ft*3/yr /19,200,000 (deposition area) * 12 in/ft = 0.18 inches/yr.

Abbreviations:

yr year

Ibs pounds
fi"3 cubic foot
af acre-foot

dsf day second foot, volume of one cubic foot per second for one day
in inch
ft foot
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DEFINITE PROJECT REPORT
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GARDNER DIVISION HABITAT REHABILITATION AND ENHANCEMENT

POOL 21, MISSISSIPPI RIVER MILES 332.5 THROUGH 340.2
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APPENDIX I
HYDROLOGY AND HYDRAULICS

1. INTRODUCTION AND LOCATION OF SITE

Gardner Division is located on the Illinois side of the Mississippi River between River Miies

(RM) 332.5 and 340.2, directly across the Mississippi main channel from La Grange, Missouri. Its
downstream end is 4 miles upstream of Quincy, Illinois, which is the site of the nearest stage gage
(RM 327) to the project. Gardner Division consists of Long Island and the various backwater
chutes that form Long Island, along with several smaller islands in close proximity.

This appendix presents a hydrologic assessment of the area and summarizes the hydrologic and
hydraulic evaluation of various project features considered as part of this project. This includes
features that were not used, such as hard points on the upstream tip of Long Island, notches in wing
dams, and V-dikes in O’Dell chute, and features that were used such as riprap protection, closure
and dredging in O *Dell chute, and repair of existing wing dams.

The study of Gardner Division started with a two-dimensional flow model of Pool 21 evaluated
using the Waterways Experiment Station’s computer program RMA?2 and visualized with Brigham
Young University’s Surface Water Modeling System (SMS). These models were used to evaluate
flow changes associated with various design features considered in this project.

2. CLIMATE

Temperature and precipitation data used for this site were recorded over a 50-year period at the
Quincy Airport from 1948 through 1997.

The climate of this area is typical of the Midwestern United States, with warm, wet summers and
cold, dry winters. The maximum average temperature of 87 degrees Fahrenheit occurred in July,
while the minimum average temperature of 16 degrees Fahrenheit occurred in January. The
average annual precipitation is 37.658 inches with a standard deviation of 9.68. The average
annual snowfall is 22.57 inches with a standard deviation of 9.46. Monthly mean values appear in
Table I-1.



TABLE 1-1. Summary of Monthly Precipitation and Snowfall

Rain Snow Rain Snow
Menth (inches) (inches) Month {inches) {inches)

January 1.43 £.63 July 4.50 0.00
February 1.61 5.54 August 3.52 0.00
March 292 3.74 September 3.81 0.00
April 3.85 0.62 October 3.13 0.01
May 4.58 0.00 November 2.51 1.66
June 3.85 0.00 December 1.98 4.52

3. MISSISSIPPI RIVER

The closest Mississippi River gage to Gardner Division is the gage at Quincy. This gage is just
downstream of the project at RM 327.9. Plates I-1 through I-5 show the past 15 years of stage
hydrographs at that gage. Plate I-6 shows the flood flow frequency profiles for this reach of the
river found in the Upper Mississippi River Water Surface FProfiles River Mile 0.0 to River Mile
847.5, published in 1979 by the Technical Flood Plain Management Task Force. Table I-2
summarizes the flows and elevations at RM 336, near the middle of Gardner Division.

TABLE I-2. Discharges and Elevations for Various Flood Frequencies
on the Mississippi River

Recurrence RM 336
Freguency Interval Discharge Elevation Quincy Elevation
%) {years) {cfs) (feet) {feet)
0.2 500 441,000 4926 490.0
0.5 200 404,000 4908 488.4
1.0 100 374,000 489.5 486.8
2.0 50 348,000 488.3 485.7
10.0 10 277,000 484.7 481.5
20.0 5 245,000 483.0 479.6

Representative ¢levation-duration curves for Pool 21 are shown on plate I-7.

4. EEATURES STUDIED BUT NOT INCLUDED IN THIS PROJEC1

a. V-Dijkes. One problem noted in the smaller backwater chutes is their tendency to silt
in, thereby becoming shallower and shallower. One possible remedy suggested by the U. S. Fish
and Wildlife Service is to build two rock dikes in the chute, with a wide opening between them at
the upstream end and a narrow opening at the downstream end. This would concentrate the flow,
increasing the velocity to keep the channel clear. An RMA2 model (plate I-8) shows that increased
velocities caused by the V-dikes rapidly dissipate downstream of the structure, with no beneficial
effect past the downstream end of the dikes. Because one such structure could not beneficially
affect the entire length of either Shandrew or Q’Dell Chutes, the idea was abandoned.

b. Hard Points. The upstream end of Long Island is formed by the main Mississippi
channel on its western shore and Smoot’s Chute across the northern tip where it converges with
Canton Chute to form the island’s eastern shore. As water from the main channel enters Smoot’s



Chute and turns east to Canton Chute, the tip of Long Island forms the outer bend of a fairly tight
curve in the river, which is a prime area for erosion. One way to stop this erosion is to build a
series of wing dams running from the shore of Long Island out into Smoot’s Chute. These wing
dams, called hard points, would decrease the velocities across the face of the island, cutting down
on erosion and possibly promoting deposition that would start restoring the upstream end of the
Island. A number of these hard points were modeled using RMAZ2 with three flow regimes, from
low to high normal to high. The models indicated that the velocity along the shore was reduced
and that hard points could protect the island from erosion caused by velocity. By reducing the
velocity along the shore, the velocity in the remaining part of Smoot’s Chute was increased. This
increased velocity could cause erosion along the outer bend of Smoot’s Chute as it turns from
eastern flow to southemn flow along the southwestern shore of Dillon Island before converging with
Canton Chute. Plate I-9 shows the effects of the hard points.

This feature was not selected for several reasons. The total rock needed to build the hard points
and protect Dillon Island would be as much as that needed to armor just the upstream end of Long
Island. Also, the appearance of the eroded area at the head of the island, mainly steep bare cliffs of
easily eroded material, matches the appearance of erosion along straight banks of the smaller

chutes, like O’Dell, where erosion caused by velocity is unlikely. This leads to the conclusion that
some of the erosion in this area was caused by the banks being saturated by high water and then
sloughing when the water level fell. If this is true, armoring directly on the banks would help
stabilize the area, while hard pomts would not address the problem.

c. Notching Existing Wing Dams. Several rock dikes called “wing dams” are along the
left bank of the Mississippi River main channel. These wing dams were built to cut off flow
conveyance along Long Island, forcing more flow into the main channel. The extra flow reduced
sedimentation in the main channel, lowering the cost of maintaining navigation. Notching these
dams can cause more water to flow through them near the center and develop deep holes just
downstream of the dam. These deep holes are good wintering habitat for fish. Modeling of
notches at representative wing dams showed an increase in velocities. From past experience at
EMP projects in the Rock Island and St. Paul Districts, these increased velocities result in deep
holes just downstream of the dikes. Additional visits to the project area indicated that deep water
already exists downstream of the wing dams where the notches were proposed. Since the added
depth will not be needed, notching the wing dams was not proposed for this project.

d. Shandrew Island Dredging. The downstream end of Shandrew Chute has experienced
a considerable amount of sedimentation. Dredging this chute clear and putting in a couple of deep
holes to provide wintering habitat for fish were considered as part of this project. An RMA2 model
evaluated the effect that the dredging would have on the chute. The results showed little to no
change in velocities. This indicates that the sediment problem would probably continue and
eventually the chute would refill with sediment. Since there was no strong indication that this
dredging would have a long-term benefit to the project, it was omitted as a feature.

¢. Long Island Lake Water Level Management. Long Island Lake is a long, relatively
flat drainage charmel on Long Island that drains into the Mississippi at the southern end by Willow
Island. The proposed plan was to draw down the lake using pumps near the mouth. A second
solution that would utilize a closure structure near the upper end and pumps on the island was
rejected because of high operation and maintenance. This plan was rejected because of Long
Lake’s many connections to the river, both directly from its braided end and indirectly through
ground water.
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f. Closure between Willow and Long Islands. The area just downstream of Long Island
between Willow Island and Teal and Deadman Islands is good, deep fish habitat. Raising an
existing closing dam between the upstream end of Willow Island and Long Island is proposed
(RM 332.6) to improve this area as better over-wintering habitat, Raising this dam would reduce
velocities during the winter, but still allow overtopping in the spring. The closing dam should be
raised to elevation 472.2 feet MSL to meet the criteria of a 90 percent prevention of the dam
overtopping from November 1 through February 28 (10 percent elevation duration). This feature
was rejected when fisheries interests decided that the present configuration was adequate.

g. Wing Dam Repair. Existing wing dams have degraded at several locations along Long
Island. Repairing these wing dams to their original design was modeled using RMA2. Repairs that
would enhance fish habitat while maintaining navigation in the main channel will be made using
the District’s Operations and Maintenance budget.

5. FEATURES INCLUDED IN THIS PROJECT

a. Riprap Protection. This project includes riprap protection at several locations shown
on plates 2 and 5 of the Definite Project Report. As noted previougly, Gardner Division has
experienced erosion, the exact mechanics of which are unknown. The head of Long Island is the
most likely location for erosion caused by velocity. The island’s head sits on the outer bank of the
curve as water flows from the main channel into Smoot’s Chute. Erosion at the other locations is
most likely 2 combination of high waters saturating the banks and then flowing out when the
waters return to normal levels, and low velocities eroding highly susceptible and exposed soils.

The riprap was designed using EM 1110-2-1601, Hydraulic Design of Flood Control Channels.
The specific weight of stone was assumed at 165 pounds per cubic foot. The head of Long Island
was considered to be the critical erosion area. It has a bend radius of 1,120 feet with a water
surface width of 380 feet in Smoot’s Chute. The banks are a steep 1.5 feet vertical on 1 foot
horizontal. The average channel velocity is 7.0 feet per second at a flood of 430,000 cubic feet per
second. The final design is for a 21 -inch-thick layer of riprap. The upper level weight of stone
should be between 185 and 463 pounds, with no more than 50 percent of the stone lighter than

93 to 137 pounds and no more than 15 percent of the stone lighter than between 29 and 69 pounds.
This distribution is recommended for all sites in this project in order to simplify the buying,
hauling, and placing of the riprap. This method will ensure that the most critical location is
protected with the correct riprap distribution.

If all project areas could not be riprapped using the above design (21 -inch thickness) because of
availability or cost of stone, then a minimum riprap thickness of 9 inches could be used at all
locations besides the tip of Long Island. If the 9-inch blanket is used, the maximum size stone
must be between 15 and 35 pounds. No more than 50 percent of the stone should be lighter than
7 to 11 pounds, and no more than 15 percent of the stone should be lighter than 2 to 5 pounds.

b. O’Dell Chute. The upper reach of O’Dell Chute is experiencing heavy sedimentation,
with sandbars making small boat access to the chute impossible except during periods of very high
water. The lower reach is still open, with 5- to 6-foot depths reaching half way up the chute. The
lower reach of the chute would be spot dredged to provide 6-foot depths. To preserve the depths in
the lower reach, a closure structure would be built at the dredge cut’s upper end to reduce the
amount of sedimnent entering O’Dell Chute and to stop downstream migration of sand. The
existing sediment would be removed and a rock cutoff dam would be constructed across the chute.
Because sand travels downstream in waves, the higher the cutoff darm is built, the better for this
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purpose. The 10 percent duration level at this site is 475 feet; a structure with a top elevation of
474 feet will eliminate 90 percent of the bedload migration. This is the recommended elevation. If
an emergent structure is not desired, then as close to 470 feet as possible should be built.

An existing water quality sampling site exists in O'Dell Chute. This site will be monitored after
the closure structure is built to monitor disselved oxygen levels. If low levels exist, the closure
structure will be modified to raise the dissolved oxygen levels and to maintain the chute as suitable
fish habitat.

¢. Mast Tree Planting. Mast trees are being planted on Long Island from approximate
RM 334.5 to 336.5. A component of the probability of success for the mast tree planting is the
amount of flooding that the trees will experience before they are established. As noted above, plate
I-6 shows the clevation frequency for this reach of river. Another component of flood damage to
the mast trees is the duration of flooding during the growing season. Plate I-1 0 shows the growing
season elevation duration for this reach of river. Tables I-3 and I-4 summarize this information for
the upstrearn  and downstream ends of the mast tree planting area for various elevations. The final
grade chosen for mast tree planting will range from 477 to 480 feet MSL.

TABLE 1-3. Elevation Frequency at Mast Tree Planting Fields

Elevation
{feet NGVD) RM 334.5 RM 340.0
476 8% 94%
477 69% 0%
478 60% 85%
479 50% 7%
480 40% 67%

TABLE I-4. Growing Season Duration at Mast Tree Planting Fields
Percent of Time at or Above

Elevation
{feet NGVD} RM 334.5 RM 340.0
476 14% 26%
477 11% 20%
478 7% 16%
479 5% 13%
480 4% 10%
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River Stage Hydrographs (1'9284*13%0)
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River Stage Hydrographs (1987-1989)

=mmmn ZH O

26

24

22

20

is8

16

14

iz

10

Mississippi River at OQuincy

VAV

7 R T A

IJHN FEB MAR AFPR HMAY JUJI:I9837UL AUG SEP OCT NOV DEC

UINIZ AMH HG

-mmT Ze OF

26

249

22

20

i8

16

14

12

10

Mississippi River at RQuincy

P AAARAS = W

R WA W AAYe Fa v v Al (A

IJﬂN FEB MAR APR HMAY JU{IQSJSUL AUG SEP OCT NOV DECI

UINIZ ANN HG

~mmn ZH O

26

249

22

20

i8

16

14

12

10

ississippi R

Lveyr at uinc

] 1

[V

A e S

Vo J“"VA‘VWR/W

T2V

A

e

I-JﬁN FEB8 MAR APR HMAY JU{‘géjéJL AUG SEP OCT NOV DECI

UINIZ2Z ANN HG

PLATEI-2



River Stage Hydrographs (1990-1992)
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River Stage Hydrographs (1993-1995)
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River Stage Hydrographs (1996-1998)
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Pool 21 Elevation Frequency
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V - Operations and Maintenance Instructions
VI - Project Performance Evaluation Documents
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i

CAROL M BROWNER

ADMINISTRATOR

OFFICE OF FEDERAL ACTIVITIES A-104

US ENVIRONMENTAL PROTECTION AGENCY
401 M STSW

WASHINGTON DC 20460

VALERIE DECARLO

HISTORIC PRESERVATION SPECIALIST

ADVIS COUNCIL ON HISTORIC PRESERVATION
1100 PENNSYLVANIA AVE NW #3809
WASHINGTON DC 20004

JOHN DOBROVOLNY

REG HISTORIC PRESERVATICN OFCR
US FISH AND WILDLIFE SERVICE
FEDERAL BLDG - FORT SNELLING
TWIN CITIES MN 55111

JON DUYVEJONCK

UMRCC COORDINATOR

US FISH AND WILDLIFE SERVICE
4469 48THAVECT

ROCK ISLAND IL 61201

DAVE ELLIS

ANNADA DISTRICT QFFICE

US FISH AND WILDLIFE SERVICE
PO BOX 88

ANNADA MO 63330

AL FENEDICK

PLANNING & ASSESSMENT BR ME-19J

US ENVIRON PROTECTION AGENCY - REG 5
77 W JACKSON BLVD

CHICAGO IL 60604

1/

| -Draft Coordination Documents

I - Public Review Documents

I} - Administration Approval Documents
nsr Marsbe mdioarnm DHams ~e 2 i b
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V - Operations and Maintenance Instructions
V| - Project Performance Evaluation Documents
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JOSEPH FERRANTE

OFFICE OF FEDERAL ACTIVITIES A-104

US ENVIRONMENTAL PROTECTION AGENCY
401 M ST SW MAIL CODE 2124

WASHINGTON DC 20460

ROBERT GOODWIN

MID-CONTINENT OFFICE

MARITIME ADMINISTRATION

US DEPT OF AGRI-NAT RES CONSV SERVICE
1222 SPRUCE ST STE 2.202F

ST LOUIS MO 63103-2831

DR LESLIE HOLLAND-BARTELS

CENTER DIRECTOR

UPPER MIDWEST ENVIRON SCIENCES CTR
US GEOLOGICAL SURVEY

5375 LESTER AVE

ONALASKA WI 54650-8552

DR KEN LUBINSKI

HREF & NAVIGATION STUDY COORDINATOR
UPPER MIDWEST ENVIRON SCIENCES CTR
US GECLOGICAL SURVEY

575 LESTER AVE

ONALASKA WI 54650-8552

RICHARD NELSON

FIELD SUPERVISOR

US FISH AND WILDLIFE SERVICE
4469 48TH AVECT

ROCK ISLANDIL 61201

PETE REDMON

US ENVIRON PROTECTION AGENCY - REG 5
77 W JACKSON BLVD

CHICAGO IL 60604

1

1 -Draft Coordination Documents

1) - Public Review Documents

lIl - Administration Approval Documents

iV - Construction Pians and Specifications

V - Operations and Maintenance Instructions

V1 - Project Performance Evaluation Documents
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KEVIN SCHUMACHER
COMMANDER

DWRO OB

US COAST GUARD 8TH DIST
1222 SPRUCE ST

ST LOUIS MO 63103-2832

DALE SHIPLEY

DIRECTOR

FEDERAL EMERGENCY MGMT AGENCY - REG 5
536 § CLARK ST 6TH FLOOR

CHICAGO IL 60605

DICK STEINBACH

COMPLEX MANAGER

MARK TWAIN NATIONAL WILDLIFE REFUGE
1704 N 24TH ST

QUINCY IL 62301

KAREN WESTPHALL
US FISH AND WILDLIFE SERVICE
1704 N 24TH ST

QUINCY IL 62301

MARY WHITE

OFC-STRATEGIC ENV ANALYSIS B-19]

US ENVIRON PROTECTION AGENCY - REG 5
77 W JACKSON BLVD

CHICAGO IL 60604

HEIDI WOEBER

US FISH & WILDLIFE SERVICE
4469 48TH AVECT

ROCK ISLAND IL 61201

1/
| -Draft Cocrdination Documents
1l - Public Review Documents
Il - Administration Approval Documents
IV - Construction Plans and Specifications
V - Operations and Maintenance Instructions
Vi - Project Performance Evaluation Documents
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POSTMASTER

POST OFFICE

PO BOX 9998

PALMYRA MO 63401-9998

POSTMASTER

POST OFFICE

PO BOX 9998

HANNIBAL MO 63401-9998

POSTMASTER

POST OFFICE

PO BOX 9998

CANTON MO 63435-9998

POSTMASTER

POST OFFICE

PO BOX 9998

QUINCY IL 62301-9998

POSTMASTER

POST OFFICE

PO BOX 9998
LAGRANGE MO 63448

OWEN DUTT

RIVER NAVIGATOR

ATTN: CEMVS-PM-N

US ARMY ENGINEER DIST - ST LOUIS
1222 SPRUCE ST

ST LOUIS MO 63103-2833

kl

| -Draft Coordination Documents

1l - Pubiic Review Documents

ill - Administration Approval Documents

IV - Construction Plans and Specifications

V - Qperations and Maintenance Instructions

VI - Project Performance Evaluation Documents
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BEN HAWICKHORST

ATTN: CEMUC DPNLE

AL LIND LRV ¥ SEr LA

US ARMY ENGINEER DIST - ST LOUIS
1222 SPRUCE ST
ST LOUIS MO 63103-2833

TOM PULLEN
ATTN: CEMVD-PM-R

US ARMY ENGR DIV - MISSISSIPPI VALLEY
PO BOX 80

VICKSBURG MS 39180-0080

GREG RUFF

ATTN: CEMVD-PM-E

US ARMY ENGINEER DIV, MISS VALLEY
PO BOX 80

VICKSBURG MS 39180

CHARLES SPITZACK

ATTN: CEMVP-PE-M

US ARMY ENGINEER DIST - ST PAUL
I90FIFTHSTE

ST PAUL MN 55101-1638

HONORABLE GEORGE RYAN
GOVERNOR OF ILLINOQIS

LUF IALD VCATIIVL DLLAT

SPRINGFIELD IL 62706

IL DEPT OF TRANS
800 BLUFF RD

QUINCY IL 62301

1/

| -Draft Coordination Documents

1l - Public Review Documents

11l - Administration Approval Documents

iV - Construction Plans and .‘-‘.pnr-jﬁmfinns

V - Operations and Maintenance instructions
V1 - Project Performance Evaluation Documents
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GARDNER DIVISION 403 17 AUG 2000

ILLINOIS NATURAL HISTORY SURVEY
704 N SCHRADER AVE PO BOX 599
HAVANA IL 62544

WILLIAM BERTRAND

PROGRAM ADMINISTRATOR
MISSISSIPPI RIVER PROJECT

IL DEPT OF NATURAL RESOURCES
PO BOX 149

ALEDO IL 6123t

STEVE CHARD

DEPUTY DIRECTOR DIVISION ADMINSTRATO
BUREAU LAND AND WATER RESOURCES

IL DEPT OF AGRICULTURE

801 SANGAMON AVE PO BOX 1928}
SPRINGFIELD IL 62754-9281

DEAN CORGAIT

IL DEPT OF NATURAL RESOURCES
RTE 106 W PO BOX 477
PITTSFIELD IL 62363

KEN DALRYMPLE

UPPER MISS RIV CONSERVATION AREA
MO DEPT OF CONSERVATION

BOX 201 2805 NHWY 79

ELSBERRY MO 63343

GORDON FARABEE

PLANNING DIVISION

MO DEPT OF CONSERVATION

2901 W TRUMAN BLVD PO BOX 180
JEFFERSON CITY MO 65102-0180

i

| -Draft Coordination Documents

Il - Public Review Documents

ill - Administration Approval Documents

IV - Construction Plans and Specifications

V - Operations and Maintenance Instructions

Vi - Project Performance Evaluation Documents
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MIKE GRIFFIN

WILDLIFE BIOLOGIST

MISS RIVER STATION

IA DEPT OF NATURAL RESOURCES

206 ROSE ST 1
BELLEVUE A 52031

ANNE HAAKER

DEPUTY STATE HISTORIC PRES CFFICER
ILLINCIS HISTORIC PRESERVATION AGENCY
1 OLD STATE CAPITOL PLAZA

SPRINGFIELD IL 62701

JEFF JANVRIN

HABITAT PROJECTS COORDINATOR

WI DEPT OF NATURAL RESOURCES

3550 MORMON COULEE RD 1
LA CROSSE W1 54601

STEVE JOHNSON

RIVER MANAGEMENT SUPERVISOR

MN DEPT OF NATURAL RESOURCES

500 LAFAYETTERD BOX 32 1

QT DAITT RAN £8188_AN9
S L CAUL VMY JJLdI=ulL

DENNIS KENNEDY
OFFICE OF WATER RESOURCES

IL DEPT OF NATURAL RESOURCES

524 S2ND ST 1
SPRINGFIELD IL 62701-1787

DECK MAJOR

WILDLIFE BIOLOGIST

REGION IV OFFICE

IL DEPT OF NATURAL RESQURCES

4521 ALTON COMMERCE PARKWAY 1
ALTON IL 62002

1/

| -Draft Coerdination Documents

Il - Public Review Documents

It - Administration Approval Documents

IV - Construction Plans and Specifications

V - Operations and Maintenance Instructions

Vi - Project Performance Evaluation Documents
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G BRENT MANNING

DIRECTCR

IL DEPT OF NATURAL RESOURCES
524 5 SECOND ST RM 400
SPRINGFIELD IL 62701-1787

TERRY MOE

WESTERN BOUNDARY RIVERS COORDINATOR
WI DEPT OF NATURAL RESOURCES

3530 MORMON COULEE RD

LA CROSSE WI 54601

BRAD POULTER

IL DEPT OF NATURAL RESOURCES
BOX 477

PITTSFIELD IL 62363

DAN SALLEE

CONSERVATION PROJECT MANAGER
BOUNDARY RIVERS PROGRAM

IL DEPT OF NATURAL RESOURCES
PO BOX 149 2106 SE THIRD

ALEDOIL 61231

ROBERT SCHANZLE

PERMIT PROGRAM MANAGER

DIV OF NAT RESOURCES REVIEW & COORD
IL DEPT OF NATURAL RESOURCES

524 S SECOND ST

SPRINGFIELD IL 62701-1787

AMY SPRUNGER-ALLWORTH

US FISH AND WILDLIFE SERVICE
10728 COUNTY RD X61
WAPELLO [A 52653

1

! -Draft Coordination Documents

Il - Public Review Documents

IN - Administration Approval Documents

iV - Construction Pians and Specificaiions

V - Operations and Maintenance Instructions

VI - Project Performance Evaluation Documents
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MIKE STEUCK
BELLEVUE FIELD STATION - LTRM
IA DEPT OF NATURAL RESOURCES
206 ROSE ST

BELLEVUE IA 52031

NORM STUCKY

MO DEPT OF CONSERVATION

2901 W TRUMAN BLVD PO BOX 180
JEFFERSON CITY MO 65102-0180

SCOTT STUEWE

WETLAND WATERSHED & EMP PROG ADMIN
OFFICE OF RESOURCE CONSERVATION

IL DEPT OF NATURAL RESOURCES

524 S SECOND ST

SPRINGFIELD IL 62701-1787

KEVIN SZCODRONSKI

MISSISSIPPI RIVER COORDINATOR

LA DEPT OF NATURAL RESOURCES

WALLACE STATE OFC BLDG - 900 E GRAND AVE
DES MOINES IA 50319-0034

BRUCE YURDIN
DIV OF WATER POLLUTION - PERMITS SEC

T DRVIDOARATRIT AT DRATROTION A ORI
AL DINVYIRUIANIVIDIN AL AL T RO L DU LIVIN AUJOLDING T

1021 N GRAND AVE E
SPRINGFIELD IL 62794

HONORABLE LAURA KENT DONAHUE
ILLINQIS SENATOR - 48TH DIST

323 STATE HOUSE

SPRINGFIELD IL 62706

1/

| -Draft Coordination Documents

11 - Public Review Documents

ill - Administration Approval Documents

IV - Construction Plans and Specifications

V - Operations and Maintenance Instructions

VI - Project Performance Evaluation Documents

1
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HONORABLE ARTHUR TENHOUSE
ILLINOIS REPRESENTATIVE-S6TH DIST
314 STATE HOUSE

SPRINGFIELD IL 62706

COUNTY ATTORNEY
ADAMS COUNTY COURT HOUSE

QUINCY IL 62301

COUNTY ENGINEER
ADAMS COUNTY COURT HOUSE
QUINCY IL 62301

COUNTY CLERK
ADAMS COUNTY COURT HOUSE
QUINCY IL 62301

ADAMS COUNTY ASCS OFFICE
338S 36TH ST

QUINCY IL 62301

HONORABLE DANIEL CAMPAGNA
MAYOR

CANTON CITY OFFICE

124 NSTHST

CANTON MO 63435

1/

I -Draft Coordination Documents

It - Public Review Documents

1l - Administration Approval Documents

V - Operations and Maintenance Instructions
V! - Project Performance Evaluation Documents
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HONORABLE HAROLD LUDWIG

WA AT
VLA TN

CITY HALL
200 W WASHINGTON ST
LA GRANGE MO 63448

HONORABLE CHARLES SCHOLZ
MAYOR

CITY HALL

730 MAINE

QUINCY IL 62301

MICHAEL KLINGNER

VICE CHAIRMAN - UMIMRA
KUINGNER & ASSOCIATES
616 N 24TH ST

QUINCY IL 62301-2797

RICHARD SIEGLE

. CHAIRMAN
DES MCINES COUNTY DRAINAGE DIST NO 4
DIRECTOR ~ JOWA CORN GROWERS ASSN
4189 PUMPING STATION RD
QAKVILLE [A 52646

DUKE LYTER

COMMISSIONER

INDIAN GRAVE DRAINAGE DIST
RR2 BOX 109

QUINCY IL 62301

BOB RICHTER
SECRETARY-COMMISSIONER
UNION TOWNSHIP DRAINAGE DIST
PO BOX 98

LA GRANGE MO 63448

1/

{ -Draft Coordination Documents

1 - Public Review Documents

ill - Administration Approval Documents

IV _ Canatriistian Dlana amd Sranifiaatiang
IV S Ulivu uLeual Ciaiia anild Spodlivaduiio

V - Operations and Maintenance Instructions
VI - Project Performance Evaluation Documents
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DIRECTCR

CANTON PUBLIC LIBRARY
409 LEWIS ST

CANTON MO 63435-1529

DIRECTOR

HANNIBAL FREE PUBLIC LIBRARY
200 SFIFTHST

HANNIBAL MO 634014422

DIRECTOR

LAGRANGE PUBLIC LIBRARY
447N CATHERINE
LAGRANGE MO 63448

DIRECTOR

PALMYRA BICENTENNIAL PUBLIC LIBRARY
212 S MAIN ST

PALMYRA MO 63461-1650

DIRECTOR

QUINCY PUBLIC LIBRARY
526 JERSEY ST

QUINCY IL 62301

DARLENE J BRUCE

NATURAL RESOURCES CHAIRPERSON
LEAGUE OF WOMEN VOTERS

505 W CRESTWOOD DR

PEORIA IL 61614

1/

| -Draft Coordination Documents

Il - Public Review Documents

i - Administration Approval Documents

IV - Construction Plans and Specifications

V - Operations and Maintenance Instructions

Vi - Project Performance Evaluation Documents
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ALLIE LYMENSTULL

PRESIDENT

MISS VALLEY HUNTERS-FISHERMANS ASSOC
1806 HILL TOP

QUINCY IL 62301-7215

BILL GRANT

DIRECTOR - MIDWEST OFFICE

IZAAK WALTON LEAGUE OF AMERICA
1619 DAYTON AVE #2202
MINNEAPOLIS MN 55104-6206

PAUL HANSEN

EXECUTIVE DIRECTOR

IZAAK WALTON LEAGUE OF AMERICA
1619 DAYTON AVE #202

ST PAUL MN 55104-6206

BILL REDDING

ASSQOCIATE REPRESENTATIVE
SIERRA CLUB - MIDWEST OFFICE
214 N HENRY ST STE 203

AL TRTCANT 1T £23702
IVLALNOIVHN ¥l J2 70D

MIKE REUTER

DIRECTOR OF CONSERVATION PROGRAMS
THE NATURE CONSERVANCY

301 S W ADAMS ST STE 1007

PEORIA IL 61602

HOLLY STOERKER

DIRECTOR

UPPER MISSISSIPPI RIVER BASIN ASSOC
415 HAMM BLDG 408 ST PETER ST

ST PAUL MN 55102

1/

I -Draft Coordination Documents

Il - Public Review Documents

Il - Administration Approval Decuments

IV - Construction Plans and Specifications

V - Operations and Maintenance Instructions

Vi - Project Performance Evaluation Documents
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STAUFFER COMMUNICATIONS INC
HANNIBAL COURIER-POST

201 N THIRD ST

HANNIBAL MO 63401

NEWS ROOM

KGRC RADIO

329 MAINE ST
QUINCY IL 62301-3928

NEWS ROOM

KHMO RADIO

POBOX 711 119N 3RD ST
HANNIBAL MO 63401

NEWS PRESS JOURNAL
PO BOX 277
CANTON MO 63435

QUINCY HERALD
PO BOX 909
QUINCY IL 62306

SPECTATOR
PO BOX 391
PALMYRA MO 63461

1/

| -Draft Coordination Documents

Il - Public Review Documents

[l - Administration Approval Documents

IV - Construction Plans and Specifications

V - Operations and Maintenance Instructions

VI - Project Performance Evaluation Documents
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NEWS ROOM

AL TR
YYAUSLDivVI=1 ¥

513 HEMPSIRE
QUINCY IL 62301

WQCY RADIO
510 MAINE
QUINCY IL 62301-3941

WTAD RADIO
510 MAINE
QUINCY IL 62301-3941

DANIEL HOPKINS
1826 HARRISON ST
QUINCY IL 62301

RICHARD ROBERTS
35 LAKESHORE HILLS

FOWLER IL 62308

DAVID SMITH
RR 1 BOX213A
URSA IL 62376

1/
| -Draft Coordination Documents
Il - Public Review Documents
1l - Administration Approva! Documents

I _ Canctrmistinn Dlane and Cooaifisaobioee
v = LUNSUUCUUN Mals and opetiniaains

V - Operations and Maintenance Instructions
V| - Project Performance Evaluation Documents
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TIM SWANSON
1406 ADAMS

QUINCY IL 62301

CHESTER V TRIPP
RR1BOX217
URSA IL 62376

MICHELLE R WOOD
520 8TH ST

SPRINGFIELD IL 62703

1/

| -Draft Coordination Documents

Il - Public Review Documents

Il - Administration Approval Documents

IV - Construction Plans and Specifications

V - Operations and Maintenance Instructions

VI - Project Performance Evaluation Documents
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DISTRIBUTION -- INTERNAL

District Engineer

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

P.0. Box 2004

Reck Island, Nlinois 61204-2004

CEMVR:CD
CEMVR-CD-E
CEMVR-CT
CEMVR-ED
CEMVR-ED-C
CEMVR-ED-D
CEMVR-ED-DE
CEMVR-ED-DN
CEMVR-ED-G
CEMVR-ED-H
CEMVR-ED-HH
CEMVR-ED-HQ
CEMVR-EM
CEMVR-IM-CL
CEMVR-LM =
CEMVR-OC

CEMVR-OD _

CEMVR-OD-P
CEMVR-OD-T(DEVOS) .
CEMVR-OD-MN (SWENSON)
CEMVR-0OD-MN (ADCOX)
CEMVR-PA
CEMVR:PM .
CEMVR-PM-AR
CEMVR-PM-M (NILES)
CEMVR-PM-M (FOLEY)
CEMVR-RE-A
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I - Draft Coordination Documents
1I - Public Review Documents
II - Administration Approval Documents
IV - Construction Plans and Specifications
V - Operations and Maintenance Instructions
VI - Project Performance Evaluation Documents
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